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1. BBegeHue

HacTtosiliee pykoBOACTBO MO 3KChfyaTaumu npedHas3Ha4YeHo Ans O3HaKoMMeHus noTpebutenen ¢
HasHayYeHneM, MPUHLMNOM OEeNCTBUS, YCTPOWCTBOM, MOHTaXOM, 3KCchnyaTaumen n obcnyxmBaHneM WHAUKaTopa
MukponpoueccopHoro UTM-10 (B aanbHenwem nHaukatop UTM-10).

Mupgukatop NTM-10 umeeT ropnsoHTanbHoe pasmelleHne SNeMeHTOB nepeaHein naHenu, Bbicota umdp
CBETOAMOAHOrO MHankatopa — 14 mMm.

BHUMAHMUE | Mepen vcnonb3oBaHWeM U3enusi, NoXxanynucra, 03HaKOMbTECH
C HacToSALLMM PyKOBOACTBOM MO 3KCnnyaTaumm nHagmnkatopa NTM-10.

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

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

XapakKTepucTukn, B KOHCTPYKLUUIO MOryT ObITb BHECEHbI HE3HAYMTENbHbIE
N3MeHeHnA, He OTpaXeHHble B HacToAleM U3gaHnun.

COKpaLI.IeHMﬂ, NPpUHATBIe B AaHHOM pyKoBOACTBe

1. B HaumeHoBaHUAX napameTpoB, Ha pUCYHKaXx, npwu Ll,I/ICprBbIX 3Ha4YeHNdaX N B TeKCTe UNCNOJ1Ib30BaHbI
cokpalleHusa n abbpesuatypsbl (CM. Tabnvuy 1.1), o3Havarowme cnegyolee:

Tabnvua 1.1 - CokpalyeHus n abbpesmaTypbl

Abbpesuatypa MonHoe HaumeHOBaHue 3HauyeHue
(cumBon)
PV nnn X Process Variable Namepsiemas BenuunHa (KOHTpONuMpyembii un
perynupyembii napameTp)
T, t Time Bpemsi, HTepBan BpeMeHu
Al Analogue Input AHanorosbli BBOA
AO Analogue Output AHanorosbIv BbIBOA
DO Discrete Output [VCKpeTHbIN BbIBOA

2. B HammeHoOBaHMAX ypOBHeVI KOH(bl/II'ypaLI,VIVI MHOWKaTopa NPUHATLI cnegywwune 0003Ha4eHus, KOTOpble
COOTBETCTBYHOT 6yKBaM naTunHckoro andasuTta:
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2. HazHayeHue. PyHKUUOHANbHbIE BO3MOXHOCTHU

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

Muankatop NTM-10 no3sonseT o6ecneunTb BbICOKYH TOYHOCTb U3MEPEHUS TEXHONOMMYECKOro napameTpa.
OmnudumenbsHol ocobeHHocmblo wnHAnkaTopa WTM-10 sBnsieTcs HanuuvMe TPEeXypOBHEBOW TranbBaHUYeCKOM
n3onsaumm Mexay Bxogamu, BbIXOAAMU U LeNblo NUTaHUS.

MHpukaTop npegHasHayeH Kak Ans aBTOHOMHOrO, Tak M Anst KOMMMEKCHoro mcrnonb3oBaHua B ACYTI B
3HepreTuke, MeTanyprum, XMuMmM4eCcKkon, NULLEBON 1 APYrnX oTpacnsx NPOMbILLIIEHHOCTM U HAPOAHOM XO3SACTBE.

UHOukamop UTM-10 npeOHa3Ha4YeH:

® AN U3MEepPEeHUsi OOHOro KOHTPONMPYEMOro BXOAHOro onsnyeckoro napameTpa (TemnepaTtypa, AaBneHue,
pacxogd, ypoBeHb M T. M.), 06paboTkn, npeobpasoBaHns U OTOBPaXeHUs ero TeKyLlero 3Ha4yeHUs Ha BCTPOEHHOM
YyeTblpexpaspsaHoM Ludposom gucnnee,

e vHAMKaTop paboTaeT kak YCTPOMCTBO CUrHanusauuu BbIXO4a W3MEpSemMon BXOOHOW BenuuuHbl 3a
yCTaBK1 cUrHanusaumm,

® perynnupoBaHns BXOAHOIo napaMeTpa no ABYXNO3MLMOHHOM 3aKOHY perynnpoBaHus,

e MpV YCnoBWMM 3aka3a aHanoroBOro BbIXOAA, WMHAMKATOP (POPMMPYET BbIXOAHOW aHanoroBbl CurHan
ynpaBneHns BHELUHUM WCMOMHUTENbHbIM MEXaHW3MOM B 3aBMCMMOCTW OT BblOpaHHON MaTemMaTuyecKon dyHKLmM
nnn pyHKLMN peTpaHCMnccuu,

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

® VMeeT BO3MOXHOCTb WCMOMb30BaHWA BTOporo 6Gnoka obpaboTkum aHamoroBoro Bxoda AN npuema,
06paboTku, npeobpasoBaHMsA TEXHONOrMYECKOro NnapameTpa nory4aemMoro no NHTepdency oT BHELLHUX YCTPOWUCTB,

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

e uHavkatop MTM-10 MOXeT MCnomnb3oBaTbCA B CUCTEMaxX CUrHanusauun, OnOKMPOBOK W 3awwmT
TexHorornyeckoro o6opyaoBaHus.

Cmpykmypa uHOukamopa UTM-10 nocpedcmeomM KoHgpucypauyuu moxxem 6bimb
uU3MeHeHa makumM obpa3oMm, 4Yymo mo2ym O6bimb peweHbl criedyrouue 3adayu

asmomMamu3ayuu.
v MiamepuTtenb-MHANKaTop 0O4HOro napameTpa C CMrHanu3aumen MUMHMMyMa u Makcumyma
v YCTpPOWCTBO CUrHan13auum, AByX- Unn TPEXNO3ULMOHHbBINA pPerynstop
v CucteMbl UndpoBOM UHANKALIMM TEXHOMOMMYECKUX NapameTpoB
v’ YpaneHHble yCTpoCTBa CBSA3N C 0GBHEKTOM U MHAUKaLMEN
v TepputopuansHoO pacrnpeaeneHHble U nokanbHble CUCTEMbI YNpaBreHus
v YpaneHHbIn c60p JaHHbIX, AUCNETYEPCKUIA KOHTPOSb, YpaBeHe NpoM3BoACTBOM
v MlnaukaTtop napameTpa nepegaBaemMoro no nHtepdercy.

BHyTpeHHAs nporpammHas namatb nHaukatopa WTM-10 cogepxwT Gonbluoe KONMMYeCcTBO CTaHAapPTHbIX
DYHKUMIA HEOOXOAMMBIX ANst YNpaBrneHnss TEXHONOrMYECKMMM NpoLeccaMm 1 peleHns 6onbLUMHCTBA UHXEHEPHBIX
NpVKNagHbiX 3af4a4y, HanpyuMep, Taknmx Kak:

e CpaBHeHMe pesynbTaTta npeobpasoBaHMs C yCTaBkaMM MUWHUMYM W MaKCUMyM, W CUrHanusaumio
OTKITOHEHUN,

e nporpammHasi kKannbposka kaHana no BHeLHeMy 06pa3L0BOMY MCTOYHWKY aHarIoroBoro curHana,

e LUndpoBas punbTpauus (Ans ocnabneHns BNUSHUS NPOMbILLNEHHbIX MOMEX),
npeobpa3oBaTens BXOQHOMO CUrHana pasHbiMyY MateMaTU4eCKUMu yHKLMaMN,

KYCOYHO-NMHEHas UHTEPNONAuMsa BXOAHOro curHana no 20-tm Tovkam,

mMacliTabvpoBaHue LwKansl N3MepsemMoro napameTpa,

KOHpMryprpoBaHue Nnormkm paboTbl BbIXOOHbLIX ANCKPETHBIX YCTPOWCTB,

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

Mupukatop UTM-10 KoHurypupyeTcst Yepe3 nepefHiol naHenb npubopa unm 4yepes ranbBaHUYECKU
pasgeneHHbin HTepdenc RS-485 (npotokon ModBus), 4to Takke No3BonsieT uUcnonb3oBaTb NpPUOOpP B Kayectse
yOaneHHoro yCTponcTBa npu paboTe B COBPEMEHHbIX CETSIX ynpaBneHust u cbopa nHgpopmaumm.

MapameTpbl koHUrypaummn nHamkatopa MTM-10 coxpaHsaTca B SHEProHe3aBUCUMOM Namsatu 1 npubop
cnocobeH BO30OHOBWTL BLIMOMHEHWE 3a4ay ynpaBrieHWs Mocre npepbiBaHus HanpshkeHus nuTaHus. batapes
pes3epBHOro NUTaHWs He UCMONb3yeTCs.

Mupgukatop UTM-10 mMoxeT M3roTaBnNuBaTbLCA MO UHAMBMAYANbLHOMY TEXHUYECKOMY 3adaHuIo Ans
BbINOMTHEHUA KOHKPETHOW TeXHONOrM4YecKon 3agayu.




3. TexHUYeCKMe xapakTepnucTmku

3.1 AHanoroBbI BXOOHOM cUrHan

Tabnuua 3.1 - TexHUYeckve xapakTepUCTVKM aHaI0roBOro BXO4HOIO curHana

TexHMYeckas xapakTepucTuka

3Ha4yeHue

KonunyecTBo aHanorosbIx BXO4OB

1

Twun BXOAHOrO aHanoroBoro curHana

YHudmumposaHHblie (TOCT 26.011-80)
[MOCTOSIHHBIN TOK:

ot 0 MA go 5 MA

ot 0 MA go 20 MA

oT 4 MA oo 20 MA

HanpspkeHne nocTosiHHOro Toka:
ot0Bao10B

ot 0 MB go 75 mB

ot 0 mB go 200 mB

ot0Bpoo2B

TepmonpeobpasoBaTenu conpoTtuenennn ACTY 2858-94
TCM 50M, W100=1,428, oT mmHyc 50°C go nntoc 200°C

TCM 100M, W100=1,428, ot muHyc 50°C go nntoc 200°C

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

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

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

PaspeLuatowasi cnocobHoctb ALIM

16 paspsgos

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

Mpegen gonyckaemow 4ONONHUTENBHOW NOrpeLLHOCTH,
BbI3BAHHOW M3MEHEHNEM TeMnepaTypbl OKpyXatoLLen
cpegabl

<0,2%/10°C

lMepuop n3amepeHusi, He meHee

0,1 cek

[anbBaHW4eckas pasBA3ka aHanorosoro Bxoga

Bxoa ranbBaHNYeCKU N30IMPOBaHbI OT BbIXOAOB M OCTallbHbIX
Lenen, HanpshXeHue ranbBaHn4Yeckon passsasku He meHee 500 B

lMpumeyaHus.

1. Bxod uHdukamopa UTM-10 moxem 6bimb cKoHGbu2ypuposaH Ha nodkveHue mobo2o muna damyuka.

2. Bo3aMoxHO KoHgbueypuposaHue obpabomku exo0Ho20 cueHana Al no dsym aneopummam (nepebili u
8mopoli yHKUUOHasbHbIU 610K HOpManu3dayuu u MacwmabuposaHusi), U Kak pe3ynbmam rpedcmassieHusi 08yx

pasHbix hopm 8xo0H020 napamempa PV1 u PV2.

3. lNpu 3aka3e exoda muna mepmMmonapa, 8 kayecmee exoda memrepamypHOU KOppeKyuu (KomrneHcayuu
mepmo-3/JC c80600HbIX KOHUO08 mMepMorapkbl) UCronb3yemcsi 0amyuk memrnepamypbl, KOmopbil Haxodumcsi Ha

KB3 (kpome Kb3-8-14).




3.2 AHanoroBbIN BbIXOQHOW cuUrHan

Tabnuua 3.2 - TexHUYeckve xapakTepucTkm YHUULIMPOBAHHOIO aHanoroBOro BbIXOAHOMO CUrHana

TexHMYeckas xapaKTepucTuka

3Ha4yeHune

KonnyecTBo aHanorosbIX BbIXO40B

1 (npv ycnosum 3akasa onuMu aHanoroBoro Bbixoga)

Twn BbIXOAHOIO aHaNoOroBoro curHana

YHudmumposaHHblie (TOCT26.011-80)
[MOCTOSIHHBIV TOK:

OT 0 MA o 5 MA, RH <2000 Om

Ot 0 MA oo 20 mA, RH = 500 Om

Ot 4 MA go 20 mA, RH < 500 Om

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

[ononHuTensHas NorpeLlHoCcTb hopMUPOBaHNS BbIXOLHOMO <01%

CUrHana ot "SMeHeHua ConpoTuUBNEeHNA Harpy3ku

Mpegen gonyckaemow 4ONONHUTENBHOW NOrPeLLHOCTH,
BbI3BaHHOW M3MEHEHMEM TeMMNepaTypbl OKpyXatLlen cpeqbl

<0,2%/10°C

[anbBaHW4eckas pa3BA3Ka aHarioroBoro Bbixoaa

Bbixoa ranbBaHWYEeCKN N30NMPOBaHbl OT BXOAOB M OCTarbHbIX
Lenen, HanpsbkeHue raribBaHM4eckon pasesskm He meHee 500 B

3.3 ucKpeTHble BbIXOAHbIe CUrHanbI

3.3.1 TpaH3UCTOPHbIN BbIXOA, NPX HaNIM4YMK B 3aKa3e KIeMMHO-GITI04HOro

coeauHutensa Kb3-16-13

Tabnuua 3.3.1 - TexHu4eckne xapakTepucTukm AUCKPETHbIX BbIXOAHbLIX CUrHaNoB. TpaH3UCTOPHLIN BbIXO4

TexHU4ecKas xapakrepucTuka

3HauyeHue

KonnyectBo AUCKPETHBIX BbIXOAOB

2

Tun BbiIxoga

OTkpbiThivi konnektop (NPN TpaHsuctopa)

MakcumanbHoe HanpskeHve KOMMyTauum

< 40 B noCcTOsIHHOroO TOKa

MaKcMmarnbHbIN TOK Harpy3Kku Kaxgoro Bblxoaa

<100 vA

[anbBaHWYeckas pasBsidka QUCKPETHbIX BbIXOO0B

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

CwrHan norunyeckoro "0"
CwurHan normyeckon "1"

PaSOMKHyToe COCTOAAHME TPaH3UCTOPHOIO KIo4a
3aMKHyT09 COCTOsAAHME TPAH3UCTOPHOIO Krko4a.

Bug Harpysku

AKTUBHAS, UHAYKTMBHAS

HanpshkeHne BHELHero MCTOMHMKA NUTaHns

HectabunusmposaHHoe, (20-40)B noctosiHHOro ToKa

3.3.2 PenenHbIN BbiXxoAd, NPU HANU4YUN B 3aKa3e KNEeMMHO-6MOYHOro coeguHuTens

c pene Kb3-17P-01

Tabnuua 3.3.2 - TeXHNYECKVE XapaKTEPUCTUKM ANCKPETHbIX BbIXOAHbIX CUrHANoB. PenemnHbivi BbIxoq

TexHn4eckasa xapaKTepucTuka 3HaveHune
KonunyecTBo AMCKPETHbIX BbIXOA0B 2
Tun BbIXOAA [MepeknioyarLme KOHTaKTbl pene
MakcumanbHoe HanpskeHne KOMMyTauun nepeMeHHoro 220B
(aencrBytoLLee 3HaYeHMe) MM NOCTOSIHHOIO TOKa
MakcumanbHbIN TOK Harpy3ku KaXkgoro Bbixoga <8A

CwrHan noruyeckoro "0"
CwurHan normyeckon "1"

Pa3OMKHyT06 COCTOsAAHNE KOHTaKTOB pene.
3aMKHyT06 COCTOsSAHNE KOHTaKTOB pefie.

Bug Harpysku

AKTUBHas4, NHOYKTUBHAA

MakcnmansHoe noTpebneHne (06mMoToK pene) AByX
BKITIOYEHHbIX KAQHamNoB OT BHELUHEro NCTOYHUKA NOCTOSIHHOIO
Toka 24B

40 MA

HanmeeHMe BHeELIHero UCTOMHUKa nNnuTaHunsa

HecTtabunuanpoBaHHoe, (20-28)B nocTosiHHOro ToKa

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

KNeMMHO-6104HOro coeauHUTENA ¢ TBepaoTenbHbimu pene Kb3-17K-01
Tabnuua 3.3.3 - TexHn4Yeckre xapakTepUCTUKN ANCKPETHBIX BbIXOAHbIX CUrHanoB. Bbixog — TBepAoTensHOe pere.

TexHU4YecKasa xapaKTepucTmka 3HauyeHue
KonnyecTBo AMCKPETHBIX BbIXO4OB 2
Tun BbIxoda 3amblKatoLLMe KOHTaKTbl pene
MakcumanbHoe HanpskeHne KOMMYTaLumn NepeMeHHOro 60B makc.

(aencrBytoLLee 3HaYeHMe) MM NOCTOSHHOIO TOKa

MakcumanbHbINn ToK Harpys3ku Kaxgoro Bbixoga

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

CwrHan norunyeckoro "0"
CwurHan nornyeckoin "1"

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

Bug Harpysku

AKTUBHAS, UHAYKTMBHAS

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

40 MA

Hal'lpﬂ)KeHI/Ie BHELWIHEero UICToO4YHUKa nuTaHua

HectabunusmposaHHoe, (20-28)B nocTosiHHOro ToKa




3.3.4 ONTOCMMUCTOPHbLIN
coeAMHUTENsA C ONTOCUMMUCTOpA

Tabnuua 3.3.4 - TexHn4eckne xapakTepucTmkm

BbIXoA, NPWU HaNM4YMKn B 3aKa3e KNeMMHO-6/104HOro
mu KB3-17C-01

JANCKPETHbIX BbIXOOHbIX CUrHasoB. OI'ITOCVIMVICTOprIVI BbIX0[

TexHU4ecKasa xapakrepucTuka

3HauyeHue

KonnyecTBo AMCKPETHBIX BbIXOAO0B

2

Tun BbIxoga

ManoMoLLHbIi ONTOCMMUCTOP, BCTPOEHHbIN AETEKTOP
HYNEeBOro HanpskeHus dasbl NO3BONAET BKIOYATL Harpy3Ky
TOMBKO MNPV MUHUMAIIEHOM HaNPSHKEHUN Ha Hew
(NpepoTBpallaeT co3gaHve NoMex B ceTn)

MakcrmanbHoe HanpsixeHne KOMMYTaLun NepeMeHHOro
(OevicTByloLiee 3HAYEeHWE) UMW NOCTOSIHHOTO TOKa

He 6onee 600B nepemeHHOro Toka

MakcmmanbHbIN TOK Harpy3ku Kaxaoro Belxoaa

- He 6onee 50 MA

- B UMNYNbCHOM pexwume yactoTton 50 My ¢ AnnMTenbHOCTbIo
uMnynsca He 6onee 5 Mmc —go 1 A

- NMKOBBIN TOK Neperpysku ¢ AnuTenbHocTbIo umnynsca 100
MKC 1 yactotor 120 umn/c —go 1 A

CwurHan norudeckoro "0"
CwurHan normyeckon "1"

OTKmMYEHHOe COCTOsIHME onTocnMMumncTopa.
BkntoyeHHoe cocTosiHue onTocMMucTopa.

Bug Harpysku

AKTUBHas, NHOYKTUBHAA

MakcumanbHoe I'IOTpBGI'IeHVIe YeTblpeXx BKIMHOYEHHbIX KaHanos
OT BHELLUHEro MCTOYHMKA MOCTOSIHHOIO Toka 24B

40 MA

HanmeeHwe BHELIHEero UICTONMHUKa NuTaHuna

HecTtabunuanpoBaHHoe, (20-28)B nocTosiHHOro ToKa

3.4 NocnepoBaTenbHbIN NHTepdenc RS-485

Tabnuua 3.5 - TexHn4eckme xapakTepUcTUKL nocregoBaTenbHoro nHtepderica RS-485

TexHU4ecKas xapakrepucTuka

3HaueHune

KoHdurypauumm cetu

MHoroTo4eyHas

Konunyectso npubopos

32 Ha 0JHOM CErmeHTe

MakcumanbeHasa anvHa nuHum B npegenax
OQHOro cermeHTa cetu

1200 meTpoB

Konn4yecTBo akTVBHbIX NepeaaT4ynkoB 1

[nana3oH ceTeBbIX agpecoB 255

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

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

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

Tun npuemonepenaTt4ynkos

OnddepeHumanbHbIn, NOTeHUManbHbIn

Bun kabens

BuTasi napa, skpaHvWpoBaHHasi BUTasi napa

[anbBaHM4eckasi pa3Bsi3ka

WHTepdelic ranbBaHNYeCckn N30NMPOBaH OT BXOOO0B-BbIXOLAOB M OCTarnbHbIX
uenen

[MpoTokon cBsi3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdenca

[ns KoHpUrypmpoBaHus nHaMKaTopa, 4715 UCMoNb30BaHUs B Ka4yecTse
yOaneHHoro yCTporcTBa Npu paboTe B COBPEMEHHbBIX CETAX YNPaBneHns 1
cbopa nHpopmaumu (Npuema-nepeaadm KOMaHa v AaHHbIX)

3.5 AneKkTpuyeckue AaHHble

Tabnuua 3.6 - TexHU4YEeCKMEe XapaKTEPUCTUKIN INIEKTPONUTAHUS

TexHU4YecKas XxapakrepucTuka

3HaueHune

OnekTponuTaHvne

ot 12B go 30B

MoTpebnsembin Tok

<150 vA

3almTa aaHHbIX

EEPROM, cerHetoanektpuyeckas NVRAM

MopgkntoyeHve

Yepes knemmbl KBE3
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3.6 Kopnyc. YcnoBus akcnnyaTtauum

Tabnuua 3.7 - YcnoBus akcnyataumm

TexHU4ecKasa xapakrepucTuka

3HauyeHne

Kopnyc (BxLUXI):

LLIMTOBOE UCMOJSHEHME
48 x 96 x 162 MM

MoHTaxHasi rny6uHa

170 mm max

Bbipes Ha naHenu

45"0%x 92708 M

Temnepatypa okpyxatLuen cpeabl

oT MmHyc 40 °C go 70 °C

PeKomer,yemaﬂ Temnepartypa

To xe

Knumartumyeckoe ucnonHeHve

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

ATmocdepHoe faBneHne

ot 85 go 106,7 kla

Bubpauus

mcnonHeHne 5 cornacHo FOCT 22261

NomewieHne

3aKpbITOE, B3PbIBO-, no>Kapo6e30naCHoe.

BO3,EI,yX B NOMeLLleHNN He O0JDKEeH coaepXXaTb Nblin 1 NpUuMecun arpeCCUBHbIX
napoB U ra3os, Bbl3blBAKOLLNX KOPPO3NIO (B HYaCTHOCTW: ra3os, coaep>alinx
CEepPHUCTbIE COEONUHEHUA NUnn aMMVIaK).

MonoxeHne Npu MoHTaxe Jlro6oe
CTeneHb 3aWuTbl IP30;

KneMmMmHo-6ro4Hoe coeaunHerne IP20 no FOCT 14254-96
Bec, He Gonee <330r
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4. KOMNNEeKTHOCTb 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 mukponpoueccopHbin UTM-10 1 CornacHo 3akasa
KoMMNMeKT MOHTa)HbIX 3aXXKMMHbIX 31TEMEHTOB 1 YcTaHaBnvBaeTcs Ha Koprnyce
VHAMKaTopa
NMPMK.426419.014 KnemmHo-6no4YHbIn coeanHuTens KB3-8-14-0,75 * 1 WT. Nno oTAEnbLHOMY 3akasy
MPMK.426419.113 KnemmHo-6no4HbIn coeanHuTens KB3-16-13-0,75 * 1 WT. No oTAENbLHOMY 3akasy
MPMK.426419.151 KnemmHo-6noyHbIn coeanHutens KB3-17P-01-0,75 * 1 WT. N0 OTAENbLHOMY 3aka3sy
MPMK.426419.152 KnemmHo-6no4YHbIn coeanHuTens KB3-17C-01-0,75 * 1 WT. No oTAENbLHOMY 3akasy
NMPMK.426419.153 KnemmHo-6no4yHbin coeanHutens KB3-17K-01-0,75 * 1 WT. N0 OTAENbLHOMY 3aKasy
MPMK.421457.408 IC Macnopt 1 1 WwT. no 3akasy
MPMK.421457.408 P3 PykoBoacTBo Mo akcnnyataumm 1 1 ak3emnnsp Ha 1-4
VHAMKaTOpa npu NocTaBke B
OfVH agpec
236-332 Pblyar MOHTa)HbIN ANs KNeMMHO-6104HBIX * 1 pblyar Ha OAWH KNEMMHO-
coeanHuTenen ONOYHbIA cOeauHUTEND
* nocTaBnsieTcs Nno oTAenbLHOMY 3akasy
4.2 Mopenu uiaukatopa UTM-10
O603HayeHue npu 3akase: UTM-10-AA-C-DD-U,
roe:
AA - Kog BXOAQHOro kaHana:
01 - yHnduumpoBaHHbIi oT 0 MA o 5 MA 12 - TCIM 1000, W100=1,391, oT muHyc 50°C o 650°C
02 - ynndwmumpoaHHbin ot 0 MA o 20 MA 13 - TCIM rp.21, oT muHyc 50 go 650°C
03 - yH1hnUMPOBaHHbIA OT 4 MA 0 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 - Hanpsbkerue ot 0 MB fo 75 mB 16 - Tepmonapa TXK (J), ot 0°C go 1100°C
8? - Hanpsbkexne ot 8 gB A%SOO mB 17 - Tepmonapa TXKH (E), ot 0°C go 850°C
- Hanpsbketine ot O b Ao 18 - Tepmonapa TrM10 (S), ot 0°C o 1600°C

08 - TCM 50M, W1¢0=1,428, oT MuHyc 50 °C go 200°C
09 - TCM 100M, W100=1,428, oT muHyc 50°C go 200°C
10 - TCM rp.23, ot muHyc 50 °C go 180°C

11 - TCMN 5001, W100=1,391, oT MuHyc 50°C go 650°C

19 - repmonapa TIP (B), ot 0°C go 1800°C
20 - Tepmonapa TBP-1 (A-1), ot 0°C go 2500°C

MpumeyaHue: npu 3akase npubopa ¢ BXOAHbIMM curHanamu ot Tepmonap TIM-10, TMP, TBP-1 npubop mnsrotasnmearTcs Mo
oTAenbHOMY 3aka3y M nocrnegyrolas nepecTporika Ha Apyrne TuMbl BXOAHbIX CUrHAaNoB NMpoVM3BOAMTCS! TONMbKO Ha MpeanpuUsiTum-
nsrotoBuTerne.

C - KOf, BBIXOAHOMO aHanoroBoro curHana: 0 — Moayrb aHanoroBoro Bbixoga oTcyTcTByeT, 1 - 0-5 MA, 2 — 0-20 MA, 3 — 4-20 MA.
DD — ncnonHeHve KneMmMHO-6104HOro coeanHuTens:
0 — KB3 otcytcTBYET
0,75 — KB3-8-14 - TONbkO YHU(PMLMPOBaHHbLIN BXOA/BbIXOA, HET AUCKPETHbIX BbIXOA4OB!
T0,75 — Kb3-16-13
P0,75 — KB3-17P-01
C0,75 — Kb3-17C-01
K0,75 — KB3-17K-01
OykBa COOTBETCTBYET TUMY ANCKPETHbLIX BBIXOAOB U TUMY COEANHUTENS:
T — TPaH3UCTOPHBIN,
P — peneiHbin,
C — CUMMUCTOPHbIN,
K — TBEpaoTENLHOE pene.
Lindppa coorBeTcTByeT AnuHe coeauHutenbHoro kabensst KB3 B MeTpax M npu 3aka3e MOXET OTNnM4yatbCsi OT
MCnornb3yemMomn no-ymonyanuo — 0,75 m.
KB3 3aka3blBaeTcs OTAENbHO U B CTOMMOCTb Npubopa He BXOAUT.
U — HanpsbkeHve nuTaHus: 24 — 24B NOCTOSAHHOIO TOKa.
BHumaHue! [Mpu 3akase npubopa HeobxoAMMO ykasbiBaTb €70 MOMHOe Ha3BaHWe, B KOTOPOM MPUCYTCTBYHOT TUMbl
aHaroroBoro BXoga, aHanorosoro Bbixoga v tun Kb3.

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

[pn 3TOM U3roTOBNEHWMIO U NMOCTaBKe NOTPEOUTENIO NOANEXUT:

1) ogHOKaHanbHbIN MUKPONPOLLECCOPHbIM nHAnkaTtop NTM-10,

2) Bxop aHarnoroBbin Al kog 09 - TCM 100M, W10,=1,428, ot muHyc 50 °C go 200°C,
3) Bbixog aHanorosbii AO kof 2 — oT 0 MA fo 20 MA,

4) KB3-17P-01 ¢ annHow coeguHutensHoro kabens 0,75 m,

5) HanpsixeHue nuTaHus npubopa 24B nNocTosIHHOTO ToKa.




12

5. YcTpoucTBO M NnpUHUMN padoTbl

5.1 KoHcTpyKumua npubopa

Mupukatop UTM-10 ckoHCTpyupoBaH no 61104HOMY MPUHLIMMY M BKIOYAET:

® M11acTMaccoBbIN KOPMYC,

e (bpoHTanbHbIN 610K NnepegHen naHenu ¢ anemeHTaMmm obcnyxmBaHus (KnaBuaTypomn) U UHAMKaLun,

e C3aAM vHOMKaTop mMMeeT OnoK € pasbeMoM Ans MOAKMIYEeHUS KNeMMHO-61oYHOro coegunHutens,
npefHa3Ha4YeHHoro Ans NOAKMIYEHNS BHELLHNX BXOAHBIX, BbIXOAHBIX Lienen n nutaHus npubopa.

5.2 NepegHAn naHenb npubopa

Ona HabniogeHnss 3a  TexHomoruyeckum npoueccoMm uHaukatop WTM-10 obopynoBaH akTMBHbIM
YyeTbipexpas3psaHbiM LMpoBbIM AUCneem AN OTOOPaXeHUs U3MepsemMon BENUYUHBLI U pesynbTaTa obpaboTku
dyHKUMOHanNbHbIX ONOKOB, HEOO6XOAWMBIM  KONMUMYECTBOM  KMaBull  OBCMYXUBaHWA W CUrHanM3auMOHHbIX
CBETOAUOLHBIX MHOUKATOPOB AN Pasfnu4YHbIX CTaTYCHbIX PEXUMOB U CUrHanoB. BHelwHwui Bua nepegHen naHenm
nHgunkaTopa NTM-10 npuBeaeH Ha pucyHke 5.1.

Lindposon
avcnnen
npubopa

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

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

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

5.3 HasHauyeHune uudpoBoro gucnnes nepegHen naHenm
LincbpoBon gucnnen nepegHen naHenu mHgunkatopa NTM-10 B pexume PABOTA uHaMumpyeT 3HayeHune
n3MepsieMoii BENUYMHBI, N BbIXOA, OAHOIO M3 (OYHKLMOHAmNbHbIX 6roKOoB.
B pexvme KOHOUTYPUPOBAHWE wumndposBon gucnnen WHAMUMPYET YpPOBEHb KOHMrypauuu, 3atem
HOMEp MyHKTa MEHI0, 3aTeM MUrasi 3Ha4yeHne napameTpa BbIGPAHHOTO MyHKTa MEHIO.
5.4 HasHayeHMe cBeTOAMOAHbLIX UHOUKATOPOB

e NHankatop MAX CetutCcsa (MuraeT), ecnu 3HavyeHne M3MEpPSIEMON BEMWYMHBLI, COOTBETCTBYHLLIErNO KaHana,
NpeBbILaEeT 3Ha4YeHNEe YCTaBKM CUrHANU3aumMm oTknoHeHns MAX.

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

e UhpukaTop K1 CBeTuTCH, €cnu BKIMOYEH NepBbi ANCKPETHBIN Bbixog DO1.
e UhpgukaTtop K2 CBeTutcs, ecnu BKMYEH BTOPON AUCKPETHbIN Bbixog DO2.

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

e KnaBuwa [A]
e KnaBuwa [V]

e KnaBuwa [O]

KnaBuwa "6onbLe". Mpy KaxgoMm HaxaTum 3TOW KMaBULLM OCYLLECTBISIETCS yBENUYeHue
3HavYeHns un3MeHsemoro napametpa. [lpu yaepxuBaHuM STOW KMaBULWLIM B HaXaTom
MOSIOXKEHUN yBENMYEHME 3HAUYEHMI NMPOUCXOLAUT HEMPEPDLIBHO.

Knasuwa "mMeHbLe". [pn KaxxaoM HaxaTum 3TOM KraBuLIWM OCYLLECTBASETCA YMeHbLUeHe
3HayeHUss un3MeHAeMoro napametpa. [lpyM yaepXuMBaHWM STOW KMNaBULIM B  HaXxXaTOM
NOSIOXKEHUN YMEHbLUEHNE 3HAYEHUIA MPOUCXOOUT HEMPEPLIBHO.

KnaBvwa npegHasHavyeHa Ans Bbl30Ba MEHK KOHdMUrypauum, Ons NOATBEPXAEHUs
BbIMOMHAEMbIX OEeNCTBMMA MnuM onepauMn 1 Ans ¢dukcauMm BBOAWMBbIX 3HAY€HUN.

Hanpumep, noaTBepxaeHWe Bxo4a B PexXuMm KoHdurypauuu, dukcaums BBEOEHHOro

3Ha4YeHna naMeHAaemMoro napameTpa u 1.4.

5.6 CTpykTypHasa cxema uHaukatopa UTM-10

Al - on.quoil MaHenb MHOQUKauumn
nsmepsieMbIi 1 ~+—""| u knaBsuatypsbl
KOHTPOSIMpyeMbIi / Bl
napameTp

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

r— - anropuTm 06paboTkn BXOAHOIO

i curhana DO1-auckpeTbin Bbixoa 1,
MNocnepnoBartenbHbIN ) T
nHTepdbeiic RS-485 K;(s;cjt;mrypaum vsmeputensHoro | | / || paGoratouwmit no ]
KOHq)VlrylepOBaHVIe, | / | | COOTBETCTBYHOLLEUN JTOTUKE
npuem-nepeaava - paGoTbl
KOMaHA U AaHHbIX o
DO2-auckpeTbin BbixoA 2,
TemnepaTtypHas - | | / | »| paGoTarowpmit no
Koppekuus xononHoro COOTBETCTBYIOLLEN NOrmKe
cnas Tepmonap — paGoTbI

PucyHok 5.2 - CmpykmypHasi cxema uHOukamopa UTM-10

5.7 ®yHKUMOHanbHasa cxema niaukatopa UTM-10
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PucyHok 5.3 - @yHKyuoHanbHasi cxema uHOukamopa UTM-10
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5.8 NMpuvHUMN pa6oTtbl MHAKKaTopa UTM-10

Mupgukatop NTM-10, CTpyKTypHas cxema KOTOpOro npusefdeHa Ha pucyHke 5.2 n dyHKUMOHanbHas Ha
pucyHke 5.3, npeacTtaenset cobol yCTPOMUCTBO M3MEPEHUs 3HAYeHUs OOHOro BXOAHOrO napameTtpa, obpaboTku u
npeobpa3oBaHWs ero B ABYX pasHbIX LLKanax. To eCTb, OANH BXOAHOW CUrHaN MOXHO NoAaBaTh Ha NepBbl U BTOPOWN
dYHKUMOHanbHBIM  6MOK  HOpManmu3auMm ¥ MacwTabupoBaHWs C  pasHbIMKM - KanubpoBkamu, Tumamy LUKan,
napameTpamu fnmMHeapusaumMn n T.n. 3Ty YHKUMIO MOXHO MCMONb30BaTb, HaNpuMmep, Ans U3MEPEHUs YPOBHSA U
obbema no ogHOM BXOQHOM BEMNUYMHE.

WMupukatop WUTM-10 pabotaeTr noa  ynpaBneHWEM  COBPEMEHHOrO,  BbICOKOMHTErPUpPOBaHHOIO
MukpokoHTponnepa RISC apxuTekTypbl, U3roTOBMEHHOrO MO BbiCOKOCKOopocTHOWM KMOI TexHonorum ¢ HU3Kum
3HepronoTpebneHvem. B nocToAHHOM 3anoMuHatoLweM yCTpONCTBE pacnonaraetcs 6onbluoe KONMYecTBo hyHKLUMI
Ans  pelleHus 3agady  KoHTpons. [locpeacTtBOM KOHMUIypuMpoBaHWS Monb3oBaTeNlb MOXET CamMOCTOATENbHO
HacTpamBaTb MHAMKATOP Ha pelleHne onpederneHHbIX 3aday.

Mupukatop NTM-10 ocHalwieH aHanoro-umdpoBbiM npeobpas3oBatenemM, yanamu LMGPO-ANCKPETHOIO
BbIBOJA, CTOPOXEBbIMW CXeMamu [ANs KOHTPONsA LUMKNOB paboTbl NporpaMMbl, 3HEProHE3aBMCUMMOMN MaMATbO
EEPROM, NVRAM ans coxpaHeHus nonb3oBaTenbCknx napameTpoB KOHUrypauum n AaHHbIX.

BHyTpeHHAs nporpamma uHamkatopa MTM-10 (yHKUMOHMPYET C MOCTOSIHHLIM BPEMEHHbIM Luknom. B
Hayane Kaxgoro uukna BHYTpeHHen paboyen nporpamMmbl CHMTBIBAETCS 3HAYEeHUME aHanoroBoro BX0oAa,
nNpou3BOANTCS cuuTbiBaHME M 0BpaboTka knaBuaTypbl (NnogaBneHve apebesra n obHapyxeHue OO0CTOBEPHOCTM),
npueM KOMaH4 W [AaHHblX W3 nocrnegoBaTenbHOro uHTepdpeica. [pu noMowmM 3TUX BXOAHBIX CUrHaNoB
OCYLLECTBMAIOTCHA, B COOTBETCTBMM C 3anporpamMMMpOBaHHbIMU PYHKLMSMU M MOMb30BaTENbCKUMY MapameTpamum
KOHdMrypaumm, Bce pacyeThbl. [locne 3Toro ocyLecTBAseTcs BblBOA MHAOPMALUM HA aHarnoroBbli U AUCKPETHbIE
BbIXO4A, WHAMKAUMOHHblE 3MeMeHTbl, a Takke uKcaumsa BbIYMCNEHHBIX BEMUYUH ANS pexuma nepegayn
nocrnegoBaTenbHOro nHTepdenca.

5.8.1 MpuHuMn paboTbl 6510KkOB 06pPabOTKM aHaNoOroBoro Bxoaa

B vHankatope UTM-10 annapaTHO MOXHO MOAKNHOYUTE OA4MH aHanoroBbli BXOOHOW CUrHam, KOTOPbIN
MOXeT ObITb NPUHAT NEPBLIM U BTOPbIM QYHKLMOHANbHLIMK 6r10KaMn HopmManusaumm u maclutabupoBaHnusi. 3a aToT
6ok oTBEYalT COOTBETCTBEHHO YPOBHU KOHdUrypaumm AINL n AIN2.

AHanorosbIvi curHan umeet npoueaypy obpabotku. [laHHas npoueaypa ncnons3yeTca AN npeacraBneHns
aHanoroBoro curHana B HeobxoAnMoun nonb3oBaTento opmMe (HOPMUPOBAHHLIV CUTHAMN B TEXHUYECKUX eAnHULax).
Ha pucyHke 5.4 nokasaHa cxema 06paboTku aHanorosoro Bxoaa.

Ha pucyHke npuHaTble cnegyoLmne 0603HaYeHns:

@unbmp umrnynbcHeIX nomex. cnonb3yeTca Ana nodasneHus MmnynbCHblX nomex. Onpegensetcs
napameTtpom AIN1.05 (AIN2.05) «MakcumanbHas onUTENbHOCTb MMMYMbCHOW nomMexu». Ecnu B kakom
nmMbo UMKNEe W3MEpPEHWs TEXHOIOrM4yeckoro napamMeTpa OOHapyXXeHo €ero Wu3MeHeHue, TO
npegnonaraeTcs BO3MOXHOCTb OEWCTBUSI MOMEXU W BbIXOAHOW curHan cdopMupyeTcss (C yd4eToMm
YCPEeOHEHUS U3MEPUTENbHbIX 3HAYEHWI) MO UCTEYEHUW YCTaHOBIIEHHOrO BPEMEHW ANUTENbHOCTU
nomexu. To eCTb, €cnu AnMUTENbHOCTb W3MEHeHWs curHana 6Gonblwe 3agaHHOrO Thomexw, TO 3TO
M3MEHEHMEe pacLeHUBAETCa Kak €eCTEeCTBEHHOE W MpUHMMAaeTCs B JanbHenwyw obpaboTtky ¢
3a0EpXKKON  BPEMEHUN Tnowexu. PaboTa gaHHOro cunbTpa BHOCUT AOMOSMHUTENbHOE TPaHCMOPTHOE
3anasgblBaHne B CUCTEMY PErynupoBaHusi, KOTOPOE paBHO BenuuuHe napametpa «MakcumanbHas
ANUTENBHOCTb UMMYMLCHON MOMeEXM». [1oaToMy Bcerga Hy>HO CTPEMUTBCA MUHUMU3NPOBATL AaHHbIN
napameTp.

2. Modynb Hopmanu3ayuu cueHana. JTOT MoAyrb HOPManuM3yeT BXOAHOW aHanoroBbin curHan. BaxHon
yHKUMEN JAHHOrO MOAYNSA €CTb KOHTPONb AOCTOBEPHOCTM AaHHbIX. B criyyae Bbixoga aHanoroBoro
curHana Ha 10% 3a guanasoH, KOTOpbIA yCTaHaBnmMBaeTcs Mpu kanubposke npubopa, moayrnb
nocbinaeT CMrHan MHAMKaTopy O He4OCTOBEPHOCTU AaHHbIX B KaHane. [py 3Tom ecnu curHan Hwke
[ManasoHa U3MEHEHUs Ha LMcpOBOM Auchnee roput £ L, npu npesblleHUM JaHHOTO AManasoHa
Ha undposoM aucnnee roput £~ ~ H. B 0Boux cnyyasx reHepupyeTcs cobbiThe «paspbiB MUHAN CBA3N
C AaTYMKOMY.

3. [llapamempsi kanubposku. OnpenensoT TOYHOCTb KaHana U MEHSIITCS Mpu 3aMeHe fartdvka unm
nepexoge Ha gpyrov Tun gatymka. MNMogpoGHee o0 kanubpoBKax aHamnoroBbiX BXOO4OB CMOTpUTE B
pasgene nocBsILLEHHOMY KannbpoBKam.

4.  OkcrioHeHyuanbHbil  punbmp. dunbTp wncnonb3dyeTcsa ANA MNOAABMEHWMS MOMeX, a Takke [ans
nopgaeneHuns «apebesra» UHAMKALUUWM (YacTblX U3MEHEHWUI MOKa3aHWs 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
NMOAKIIOYEHHOTO K KaHany pJartyuka. Takke B 3TOM MOAyNe eCcTb BO3MOXHOCTb M3BEYeHus
KBaApaTHOrO KOPHS M3 BXodsilwero curHana. onb3oBaTenb UMEET BO3MOXHOCTb INUMHeapu3oBaTb
curHan no co6CTBEHHOW KPUBOW NHEApU3aLuun.
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PucyHok 5.4 — briok-cxema ¢hyHKUUOHasIbHbIX 6510K08 HopManu3sayuu u macwmabuposaHusi

6. Tabnuuya koopduHam nuHeapu3zayuu cueHasa. [HaHHaa Tabnuua onpegensieT KoOpAMHAThHI
nonb30BaTeNbCKON NHeapusaumm, napameTpbl KOTOPOW 3a4alTcs Ha ypoBHe KoHdwurypaumm LNX un
LNY.

7. Moodynb KoppeKkyuu aHano2o8o20 e8xoda. B aTom mopyne curHan, npeobpas3oBaHHbIN B NpeablayLmx
Onokax, cMellaeTca Ha 3agjaHHoe nonb3oBaternem (ypoBeHb COR1 u COR2) 3HauyeHue. 3HauyeHue
KOppeKLM CYMMMPYETCS C BXOOAHbIM CUTHANOM WIU BbIMUTAETCA N3 BXOAHOIO CUrHana, B 3aBMCMMOCTU
OT 3Haka KoadduLmeHTa KoppeKkLnn.

MpumeyvaHwue:

1. Tpwu BbiGOpe TMNa gatyMka C 3aaHHbIM AMana3oHoOM U3MEepeHus, B Mogyrie HopManusaumm curHana
napameTpbl BbICTaBNSATCSH aBTOMaTUYECKN N U3MEHEHME NX 3abNoKNpoBaHo.

2. Tlpn nHTepdencHom BBOAE HAaCTOMKM MOAYNA HOpManu3auui n punbTpoB HE UMEIOT CMbICNA, TaK Kak

curHan no nHtepdercy nepegaeTcsa cpasy B Moayrb MacliTabvupoBaHus curHana.
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5.8.2 MpuHUMN paboTbl hyHKUMOHaNbHbLIX 6510KOB

Mocne obpaboTkn BxogHoro curHana Al doyHKLMOHanbHeIMM 6nokammn HopManusauum u macluTabupoBaHust
dopmMupyeTca 3HadyeHne usmMepsiemon BenuuuHbl PV1 n PV2 B TexHMuYeckux eauHuuax. OTO 3HaAYyeHue MoXeT
oTobpaxaTbCa Ha Aucnneax nepegHend naHenw, NOAaBaTbCA Ha aHanoroBbl BbIXO4 C MNPsiMbiM UM OBpaTHbIM
HanpaBneHveM, NO4aBaTbCA Ha KoMnapaTop, NOCMe Yero Ha AUCKPETHLIN BbIXOA, a Takke obpabaTtbiBaTbCA OAHUM
13 PyHKUMOHANbHbIX GNOKOB.

B napameTpe matematunyeckme dyHkumm (FNC1.00 n FNC2.00) nonb3oBaternb BbIOMpaeT, Kakyto U3 cemu
dyHKUMIA HeOOX0AMMO UCNOoNb30BaTh. Bo3MoxeH BapmaHT He MCNonb3oBaHNs OYHKUMOHaNbHOro 6noka (napametp
paseH 0000).

MpuHUMN paboTbl yHKUMOHaNbLHOrO 6rioka NnpeacTaBneH B Tabnuvue 5.1.

Tabnuua 5.1 — Onncannsa pyHKUMOHAaNbHbIX GITOKOB

®DyHKLMOHaNbHas cxema OnucaHue
MaTeMaTMyeckon OyHKLUM
0000 He ncnonb3yercs DYHKUMOHaNbHbIW 6N1OK OTKIO4YeH
DYHKUMOHANbHAA cxema (hyHKUumn
BbIMUTAHUA MaTtemaTtunyeckas (byHKLI,VIﬂ BblYUTaHUA
PV1
* % PVI—%. » P¥D F Mpn wmcnonb3oBaHWMM MmaTemaTudeckon YHKUUKM  “BblYMTaHME”,
ooo1 | PV2 | % 2 3HauYeHne BTOPOIl U3MEPSEMOil BENMUMHBI YMHOXEHHOI Ha koadbduument K,
() 1 BblYMTAETCA M3 3HAYEHUS MEepBOW M3MEPSEMON BENUYMHBLI YMHOXEHHOW Ha
k, k, koacppuumeHT K, .
FNC.02 FNC.03
DyHKUMOHANbHaA cxemMa (PyHKunKn
CYMMWUPOBAHUS MaTtemaTnyeckas pyHKLMA CyMMMpoOBaHus
PV1
: k- PV1+k. - PV2 F Mpu ucnonb3oBaHMM MaTemaTuyeckorn MYHKUUKU “cymMUpoBaHue”,
ik 2l o o .
0002 P&» 3HaYeHne NepBor U3MepPSEMON BENUYUHBI YMHOXEHHOW Ha Ko3aphduumneHT kl
) 1 CyMMUpYeTCa C 3HayeHueM BTOPOW U3MepPSeMON BernYMHbl YMHOXEHHOW Ha
k, k koacppuumeHT K., .
FNC.02 FNC.03
DYHKUMOHANbHAA cxeMa (PyHKUK
YMHOXEHUA MaTtemaTtunyeckasn (byHKLl,VIﬂ YMHOXeHusA
PV1 ™~ [ ”
—E k-PV1.-PV2 F Mpn wucnonb3oBaHWM MaTemMaTUyecKon YHKUMM  “YMHOXEHWe”,
o003 | PV2_| : 3HaYeHvie NepBoil U3MEPSEMON BEMUYMHBI YMHOXEHHON Ha KO3ULUEHT kl
1 YMHOXaeTCs CO 3Ha4YeHneM BTOPON N3MEPSEMON BENTUYUHDI.
|
FNC.02
DyHKUMOHANbHAA CXeMa (PyHKUMK
OENEHUA MaTtemaTtnyeckas pyHKLMA AeneHns
PV1 ~ “ ”
= Pr1 F Mpu wucnonb3oBaHWM  MaTemaTMyeckon  yHKUuKM  “geneHve’,
0004 P‘&. L PV?2 3HayYeHne NepBor U3MepPSEMON BENUYUHbI YMHOXEHHOW Ha KoadpduumneHT kl
t AEennTCs Ha 3Ha4YeHne BTOPON U3MEPSEMON BEMUYNHDI.
K |
FNC.02
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MepepHsa
naxent npu6opa nK MatemaTtuuyeckas (hyHKUUSI UHTErPUPOBAHUS
o Ha 6nok MHTerpypoBaHvs noaaeTcsl sHadeHue
PXHEro - > M
Cxema cbynkummn YPOBHSI TOMbKO OAHOM M3MepseMol BenuuuMHbl. Ha nepsbiit
WHTEFPUPOBAHUA KHOMKN W 11 O PeriiiM cBboca PYHKLMOHANbHbIN 6ok 3HayeHne nepsou
S — o <
byHKUMOHaNLHOro FNC 0F1) hyHKLMOHAsbHOM BENNYMHBI, a Ha BTOpOWA
r— < < o
Gnoxka FNC1(2) o : pyHKUMOHANbHBIA BIIOK 3HAYeHUs BTOPOW M3MepsieMon
nepenonHeHmio BenuuMHbl. DOPMYNbl  MHTErpanbHOro  3HaYeHus Ans
k nMepBoro M BTOPOro  DyHKUMOHanbHOro  6roka
PV npeacTaBneHbl HKe:
1, PV /— WHTerpanbHoe pen;
k 3HaYeHue k]_(
) = F1 _ FNC1.02) PV1
KoHTponb 3anuch ¢ * 3anucb npu — — T A
(FNC1.00=0005
NEpenonHeHus  nenyonom I BKMloYeHUM k2
1MUH I nuTaHus (FNC1.03)
n3y F2 _ kl(FNCZ.OZ) fpv2

(FNC2.00=0005 — k2
(FNC2.03)

BxogHasa BenuumHa nHTerpanbHoro 6noka (6nok paboTaeT Kak C4eTyuK) Npu 3HaveHnn koaddmumenToB k1=1 n k2=1

OOIMKHa UMeTb eAMHMLbBI 3MepeHus “TexH.ea/vac”. Beixog nHterpaTopa npu atom 6ygeT B “TexH.en’. Ecnu xxe BxogHoW napameTp

UMeeT apyrue eavH1Lbl UsMepeHusi, Toraa nHtTerpaTop MacwtabupyeTcs ¢ nomoLubio koadduumeHToB k1 n k2. Hanpumep, Hy>xHO

M3MepPATb KONMMYECTBO XMUAKOCTM MO ee pacxody, KOTOpbIA nsmepsieTcs B el / mun|. Toraa, nogbopom koacpdpuumeHToB k1=60 n

0005 k2=1 macwTabupyem nHTerpatop, a Ha BbIXo4e Nnosy41Mm KonM4ecTBO XUAKOCTU B [Mﬁ].
B Tabnuue 5.1.1 npuBegeHbl 3HaveHus koaddpumumeHToB k1 M k2 Onsi OCHOBHbIX €4VHWL, M3MepeHusi napameTpa
pacxoga.
Tabnuua 5.1.1 — 3HaveHne koadduumeHTos k1 n k2
EgnHuubl n3amMepeHns BXOAHOIO napamerpa
1 60 3600 1
1 1 1 24
PyHKUMOHanNbHBIV 610K MMeEeT YeTbipe pexuma cbpoca MHTErpanbHbIX 3HaYEHWIA:
Tabnuua 5.1.2 — Pexumbl cbpoca nHTerpanbHbIX 3Ha4YeHn
C6poc Copoc no C6poc c MK
FNC1(2).01 KnaBvwamu | nepenon- (perncTpbl
Lhi+ e HeHuIo 12,13; 14,15)
0000 Bes cbpoca
0001 Mo nepenonHeHuto = A A
Mo nepenonHeHuto unu
0002 knasuwamn ‘W7 + & * * *
0003 Knaeuwamn ‘¥’ + 07 + = +
0006 PesepB PesepB
DyHKUMOHANLHaA cxema PyHKUMKN
BuivuTaHuA BNAKHOCTH MaremaTtuyeckas (oyHKLUA U3MepeHue BrakKHOCTU
HCHXPOMET PUHECKAR!
PV1 Mpu BbIOOpPE YHKLUMKM “BRAXHOCTL” CUrHaN C CyxOoro TepmomeTtpa
0007 T, ox I

F | nocTynaet Ha nepBbli BXOA4, @ C BMaXHOro — Ha BTopow. [lanee, no Tabnuue
3agaHHomn B nporpamme npubopa NTM-10, dopmmpyeTcs NCUXPOMETPUHECKUM
METOAOM 3HaYeHWe BNAXHOCTU. 3HayYeHMs Mexay Toukamu, 3aaHHbIMU B
Tabnuue, HaxoasaTcs METOAOM annpokcumauun.

PV2
— T&WDK,‘.P' g
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5.8.3 MpuHUMN paboTbl 610Ka curHanusauum

MpuHUMN paboTbl 6rioka curHanusaumm nokasaH Ha pucyHke 5.6.

BEPXHWUIA
YPOBEHb

Peructpbl ————————————————————\\

napameTpoB

yCTaBoK
67

A
J
~

Peructp (6)
KBUTMPOBaHMS
ALRM_ACK
Peructp (7)
ALRM_STATE

A

vy

dopmMumpoBaHue curHana curHanusauum

PucyHok 5.6 — briok-cxema 6roka cugHanusayuu

KoHTpornb BbiIxoAa napameTpoB 3a rpaHuLibl YCTaBOK CUrHanu3aumm NponsBoanTCS AN KaXaon U3 BenmunH
PV1, PV2 n pna BbiIxogoB yHKUMOHAnNbHbIX 6rnokoB F1 u F2. [na Kaxgoro M3 3TMX NapamMeTpoB YCTaBKu
MUHMMYMa, MakCuMyma u ructepesnc 3a4aeTcs Ha YPOBHSX KOHUrypauum aTmx napameTpoB. Takke 3TW yCTaBKu
MOXHO 3afaBaTb 4epe3 MHTepdenc B COOTBETCTBYHOLMX pernctpax. COOTBETCTBYHOLIME PErucTpbl ykasdaHbl B
Tabnuue 7.1.

NHavkaTopbl Ha nepegHen naHeny nokasblBalOT CMrHanu3aumilo TOro napameTpa, KOTOpbIN BbIBOAUTCH Ha
undposon Aaucnnen. CocTosiHMe curHanusauum BCex napaMeTpoB 3anucbiBaeTcs B oOOWwiA peructp 7 1
cpabaTbiBaHMe 3anoMMHaeTCa Ha COOTBETCTBYIOLLEM MHAMKATOPe nepedHel NnaHenu faxe nocre Bxoda 3HavyeHust
B HopMy. CurHanmaaums MoxeT ObiTb KBUTMPOBaHa (COpoLLeHa) C MOMOLLbIO KnaBuln [A].

CurHanusaumsi MoxeT OblTb C KBUTUpOBaHMeM u 6e3. Ecnn napameTp oTobpaxeHus curHanusaumm BeibpaH
ALRM.00=0001 (c kBMTMpOBaHMEM), TO NPV MPEBLILEHNN W3MEPSEMON BENUYMHOW YCTaBOK CUrHanmm3aumn B
pPerncTp COCTOSIHWS CUrHanM3auuy 3anucbiBaeTcst «1» U MHOMKaTOP CUrHanM3auum HauvMHaeT muraTb. B peructpe
kBuTMpoBaHusa Haxogutcsa «0». Korga onepaTtop 3ameTvn BbIXOA napameTtpa 3a YCTaBKu CUMrHanusauuyv OH MOXeT
KBUTMPOBATb CWUrHam Kak ¢ nepegHen naHenu knasuwen [A] (B peructp kButuMpoBaHusa «1» 3anucbiBaeTcs
aBTOMaTMYECKN), TaK N Yepe3 MHTePdENC C BEPXHEro YPOBHS, 3aM1caB B PErMCTP COCTOSIHUE KBUTUPOBAHNUSA «1».

5.8.4 MpuHUMN paboTbl OKOH OTOOpaXxeHUsA

OKHO 0TOGpPaxeHns CoCTOUT M3 LUMAPOBOro AMCnnes, MIMHENHOrO MHAMKATOPa, UHAMKATOPOB CUrHanM3auum
W NHOUKATOPOB ANCKPETHbLIX BbIXOAOB.

B uHamkatope NTM-10 ecTb BO3MOXHOCTb BbIOOpa OHOM0O M3 Tpex BapuaHTOB 0TOOPaXeHMs1 N3MEePEHHbIX
PV1, PV2 n paccuntanHbix F1, F2 3HaueHuii, KOTopble MOXHO BblOpaTb B nyHkTe meHio WND1.00 n WND2.00
(pucyHok 5.7).

Mpu BbIGOpe WND1.00 (WND2.00)=0000 nonyyaem ogHOKaHamnbHbIi nHaukaTop. To ecTb Ha uudposon
Oncnnen BbIBOAWTLCA NapameTp nepBoro (yHKUMOHanbHOro 6noka Hopmanusaumm u macwrabuposaHua PV
(pucyHok 5.7). B aTOoM cnyyae nonoXeHue AeuuManbHOro pasfgenutend, HayanbHOe W KOHEYHOe 3HayeHune
OmnanasoHa oTobpaxkeHus 6epyTca 13 napaMeTpOB HACTPOWKWM NEPBOro aHanoroBoro Bxoda. Ha ypoBHe HacTponku
NnepBOro OkHa OTOOpaXXeHUss MOXHO 3afaTb MeTOA WMHAUKauWM (CEerMeHT, ructorpamma, ructorpamma c «0» no
cpeauHe) U TOYHOCTb NUHENHOW wuHaukaumu. [MapameTpbl HAcCTPOWKM BTOPOrO OKHa oToOpaxeHus He OyoyT
3a[eCTBOBaHbI.

[nsi oToOpaxeHnsi OQHOro OKHa, HO C COOCTBEHHBbIMWM HACTpoWkamu LuMdPOBOro aucnnes Heobxogumo
BblOpaTe napametp WND1.00=0001 — ogHO OKHO oOTobpaxeHus (pucyHok 5.7). B atom cnyyae Oyayt
3aeNCTBOBaHbl BCE HACTPOWKN YPOBHS KoHurypauun WNDL.
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Mpn HeobxoaMMOCTM OBYX OKOH OTOOpakeHust napameTp “KOnMYecTBO OKOH” Bblbmpaetcs WND1.00
(WND2.00)=0002(pucyHok 5.7). Npn aTom Oyay 3agencTBOBaHbl BCE HACTPOWKN YPOBHEN KOHUIrypaumm ABYX OKOH
oToBpaxeHus. MepekmnioyeHre Mexay okHaMm B pexiuMe poboTa NpoUcXoauT Npu HaxaTtum knasum [Q].

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

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

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

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

MpuMeyaHue: NepeknioHeHre Mexay OkHaM1 B pexume poboTa NPOUCXOAUT Npu HaxaTtum knasuwm [O].

WND 1.00 =0000 WND 1.00 WND 1.00 =0002
/ WND{)Z \ WND 1.03
WND 1.00 =
N 0001 A
v v
(o Ne] @0
/)/KHO oTo6paxeHus 1
7
WND 1.01
WND 1.02 WND 1.03
\ v WND 2.02 © }VND 2.03
AIN \
A A
v v
® O
OAH# OKHO OTObOpaxeHus /)/K H: é?r oBpaKeHus 2
/ WND 2.01

WND 1.01

PucyHok 5.7 — briok-cxema ebibopa BapuaHTOB OTOOpaXkeHns n3amMepuTensHOro napameTpa

5.8.5 MpuHUMN paboTbl TIOrMYeCcKOro ycTpomcTea

Jlornyeckoe ycTpovcTBO MMEET credytoLime OyHKLUN:
e KoMnapaTtop (YCTPOWCTBO CpaBHEHWS);
e curHanusarop;
® [ABYXMO3ULIMOHHBIA perynsarop.

HacTponku norm4eckoro ycTponcTaa Npom3BoasaTCA Ha YPOBHE HaCTPOMKM OUCKPETHBIX BbIXOO0B.

MpuHUMN paboTbl NOrMYeckoro ycTporcTea nokasaH Ha pucyHke 5.8. B nyHkte meHio DOT1.01(DOT2.01)
BbIOMpaEeTCa MCTOYHMK aHanoroBOro CurHana Ans ynpaBneHus OUCKPETHbIM BbIXOAom. Ha pwucyHke 5.8, ans
npumepa, WCTOYHUKOM YMpPaBreHWs MepBbiM AMCKPEeTHbIM Bbixogom DO1 BbibpaHa wusmepsemas BenvuyvHa
obpaboTaHHasi BTOpPbIM (PYHKUMOHanNbHEIM OMOKOM HOpManu3auumM W MaclwTabupoBaHus, a ANns BTOPOro
AVCKPETHOro BbIXOA4a — BbIXOA MEPBOro oyHKUMOHaneHoro 6noka.

B nyHkTe meHio DOT1.00(DOT2.00) BeiGnpaeTcs normka paboTel normdeckoro yctponcTaa. Ha pucyHke 5.8
nokasaHo kak pabortaet komnapartop - 8 30He MIN-MAX n 6onbwe MAX. Ons nepsoro cnyyas copmupyeTcs Ha
BbIXO4E formyeckas eguHuLa, korga BXOAHOW curHan Haxoautces mexay ycrtaBkamy MIN u MAX. 3HauyeHue 3Tmx
yCTaBoOK 3apjaeTcsd B nyHkTax meHio DOT1.03..05(DOT2.03..05). Bo BTOpom cnyyae dopmupyeTcs eouHuua Ha
BbIX04e Toraa, Koraa BXOAHOW curHan npesbiwaeT yctaBky MAX.
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Jlornyeckoe yctponctso 1

! DOT1.0 | CpaBHeHne BxoaHoro curHana ¢ yctaBkamm MIN-MAX DO1
i i DOT1.00] Jlornka pa6otbl (0003 - B 30He MIN-MAX)
|
! ! IPV2 §
i | : m
! ! DOT1.04] MAX i ;
| | ! | '
! ! DOT1.051 Hist ; ;
| | | i i
| | ' !
! ! DOTl.Osi MIN | ;
I I | ' : i ' -t
| | - - T—
: : ®opmupoBaHMne BbIXOOAHOIO CUrHana
| |l P _—————— —_————— e —— — = — — — — — — ]
| | | : 1 | :
i | 1K1 ' ! ! '
| | : 1 : 1
I I ! ! : !
, i i , = Boikn/Bkn
i i | I K1=0/1 DO1
: DOTL1.02=| I I I_ ¢
I =0(T) ! -
| | T T
: ! 4—>| 4—>I
: Jlornyeckoe ycTpomncTeo 2
i CpaBHeHne BxogHoro curHana ¢ yctaBkamm MIN-MAX DO2
: DOT2.00 Jlornka paboTbl (0001 - 6onblue MAX)
2 | | F1)
: ! [N =\
i i DOT2.04: MAX R )
i i DOT2.05i Hist b 5
| | | H \ . H
| | DOT2.03i MIN P ! :
| | | T~ : ———t
! ®dopMupoBaHMUe BbIXOAHOrO CUrHana
k2 o | |
| : | ; 1
! : , ' = Bbikn/Bkn
| = I K208 po2 %
DOT2.02=| | | .
=0(T ! -
oo 1, T

PucyHok 5.8 —=[Juazpamma pobombi fio2uyeckux ycmpolcme

YnpaBnaTe NOrMYeckMM YCTPOMCTBOM (ero OTKMYeHnem), OBOOLLEHHON CUrHanmm3auvenn MOXHO Takke
yepes UHTepaeic.

CpabartbiBaHve 3anoMuHaeTcd Ha cooTeeTtcTByloweM mHavkatope (MIN wnu MAX) nepegHen naHemnwm
[axe nocne Bxoda 3HayeHus napametpa B Hopmy. CurHanusaumsi moxeT ObiTb KBUTMpOBaHa (cbpolueHa) c
NMOMOLLbIO KraBuLLn [ A].

BbIxogHOWM cyrHan norm4eckoro yCTpoucTBa MOXET ObiTb CTAaTUYECKUM UMW UMMYMbCHBIM (OMHAMUYECKUM)
C 3ajaHHOM AnuHOW umnynbca. [lpyu cTaTM4eckoM BbIXOAHOM CUrHamne nornyeckoe YCTPOWCTBO opMupyeT
FNOrMYECKY0 €AMHMLY Ha NPOTSXEHWN BPEMEHW, KOrAa napameTp BXOAMT B 30HY 3a4aHHyo normkon pabotel. A npu
UMMNYINbCHOM BbIXOAHOM CUrHarne ANvHa BbIXOOAHOrO MMMyrnbca 3agaeTcsd B nyHkTe meHio DOT1.02(DOT2.02). Ha
pucyHke 5.8 MMNyNbCHBIN curHan nsobpakeH cepon 3anuBKON CO BPEMEHEM ANMTENbLHOCTY umnynbea T.

Bbixoa norunyeckoro yctpoinctea (0/1) nogaeTca Ha OUCKPETHBIN BbIXOA, KOTOPbIA (hOpMUPYET COCTOSHME
pene BbIKJI/BKJl. Takke 3HauyeHMe BbIxO4a NOrMYECKOro YCTPOMCTBA 3anucbiBalOTCA B pernctpbl 4 n 5
(cm.Tabn.7.1).
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6. PeXnm paboTbl, peXxXum 3almTbl, PeXnum
KOHdMrypaumm n HacTpoek

6.1 Pexxum PABOTA

M3 aTOoro pexxuma MOXHO nepevitm Ha Pexum KOHUrypaumm n HacTpoex.

Bonee petanbHO pexvm paboTbl, PeXUM 3alMTbl U PEXUM KOHMUrypauum onucaHbl B NOCMEAyHLMX
pasgenax faHHow rnasbl. [uarpamma pexumos paboThbl, 3awmTbl U HacTpoek nHankatopa NTM-10 npusefeHa Ha
pucyHke 6.1.

MuTtaHue
BKITHOYEHO

Pexum PABOTA

Pexum
KOHOUIrYPUPOBAHUE

PucyHok 6.1 - [Juazpamma pexumos pabomsl, 3auumsl U Hacmpoek uHOukamopa UTM-10

B npouyecce pa6omb/ MOXHO OCYyLLEeCTBNATb MOHUTOPUHT, T.€. BU3yalibHO OTCJI€XNBATb TEXHOMNOTMYECKNIM
napameTp. Kpowle TOro, MOXHO OTChnexXuBaTb Ha CBEeTOAMOAHbIX WHAMKATOpax CcurHanbl TEXHOMOrMYecKom
CUrHanu3aumm nNpu NPEBbILLIEHUN BEPXHEIO UM HUXXHETO NpeaenoB OTKNOHEHUS. Tak e C MOMOLLbIO CBETOAMOAHBLIX
MHONKATOPOB MOXHO HabntoaaTtb 3a COCTosiHMEM ONCKPETHbIX BbIXOO0B.

B wuHankatope UTM-10 B paboyem pexume MOXeT ObiTb OOHO MNU [Ba HacTpaMBaeMblX OKHa
oTobpaxeHuss, nubo dyHKUMA OTOOpaXeHMss OOHOKaHanbHOro wHaukatopa (cm. pasgen 5.8.4). Cwmena
NPOCMaTPUBAHWS OKHa OTOBPAXEHNS OCYLLLECTBISIETCS KPAaTKOBPEMEHHBIM HaxxaTheM knaesuw MEHIO [O].

6.2 Pexxum 3awmThbl

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

Pexum 3awmTtbl B TOW UMW UHOW CTEMNEHW 3anpeLlaroT BbIMNOMHEHWE HeXenaTernbHbIX OeNCTBUN.
[aHHble pexum 3awumel npedHasHavYeHbl ONs 3aWnTbl 000pyaOBaHUSA, TEXHONMOMMYECKOro npolecca
M B KOHEYHOM MTOre MoNb3oBaTenNs: OT HEBEPHOIO MMM CIy4alHOro BBOAA 3HAYEHUN 1 NEPEKITHYEHMN
pexmmoB paboTbl, OT HECAHKLMOHMPOBAHHOIO WIN HEXEenaTenbHOro OCTyna MOCTOPOHHUX MUy, K
cucTeEME ynpaBreHus.

6.3 Pexxum KkoHcurypaumm n Hactpoek

e C nOMOLLLID 3TOr0 pexvma BBOAAT napameTpbl uHoukatopa WTM-10, napameTtpbl curHanusauuu
OTKIMOHEHWW, napameTpbl QunbTpa, napaMeTpbl Tuna BXOAA, MapaMeTpbl KanubpoBkW, napameTpbl
yHKUMOHaNbHbIX 6MOKOB, MapaMeTpbl OKOH OTOBpaXkeHns, NnapameTpbl BbIXOAOB M CUCTEMHbIE NapameTpbl.

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

e [lapameTpbl, ucnonbsyemole B uHgnkatope WTM-10, crpynnMpoBaHbl B YPOBHU M MpeacTaBneHbl Ha
guarpaMmme — CM. pUCYHOK 6.2.
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PucyHok 6.2 - [Juazpamma yposHel KOHgbu2ypayuu u HacmpoekK

6.3.1 BbI3oB pexuma KOHcUurypaumm n HactTpoek

1. BbI30B pexvMa koHdurypaumm n HacTpoek ocyliectanseTtca us pexuma PABOTA gnutensHbiM, 6onee
3-X CeKyHA, HaxaTtuem knasuium [O].
2. Nocne atoro Ha aucnnen NMAPAMETP BbiBoguTca MeHto BBoga napons: «P 00».
3. C nomowblo knaeuw nporpammupoBaHnss A ¥ BeBecTu naponb: «P 02» M KpaTKOBPEMEHHO HaXaTb
knasuwy [O].
BHUMAHMUE!
Ecnu naponb BBeAeH He BepHO — Npubop nepenaeT B pexum uHOUKayuu.
Ecnu naponb BBeEAEH BEPHO - TO NpMOOP NEpenaeT B peXuUM KOHguUaypayuu.

Pexum KoHdUrypauum otnnyaeTcs OT pexmma MHAUKaUMn TeM, 4To B JaHHOM pexnme 3Ha4yeHus
napameTpoB BbIBOASATCA Ha LM POBON AMCNNEN B MU2aroueM pexnve.

4. Ha uudposom avcnnee nosiBUTC HasBaHue ypoBHsi koHdurypaumum: AIN1...SAVE - «A in I»...«LocRAd».

5. Mocrie BbIGOPa HYXHOTO YPOBHS HYXHO HaxaTb KpaTKOBPEMEHHO KnasuLy noaTteepxaeHns [O].

6. BblbpaB HeoOXoAuMBbIA MYHKT MeHio knasuwamu AV, onsg mogndukaumm napamerpa Heobxognmo
CHOBa KpaTKOBPEMEHHO HaxaTb knasuiy [O].

7. Ha undpoBoM gucnnee B MusaruweM pexvMe BbiBEOETCH 3HaYeHue napameTpa BbIOpaHHOrO MyHKTa
MEHI0: Hanpumep, «0001».

8. C nomoLLbio knasuw nporpammupoBaHms A V¥, npy HEOH6XOAMMOCTH, MPOU3BECTN UBMEHEHNE 3HAYEHMWS
BLIGPAHHOTO NapameTpa, KpaTKOBPEMEHHO HaxaTb knasuluy [O] — npubop cHoBa NepeiaeT B PeXUM KOHUrypaLmm
— Ha uMdpPOBOM AUcCHee NOSBUTCA HOMEP MPEXHEro BbIGPAaHHOIO MyHKTa MEHH0.

9. C nomoLLbto KnasuvL nporpaMmMmmpoBaHusa A ¥ yCTaHOBUTb CreayoLuin HeobXxoanmbI A1s USMEHEHUS
MYHKT MEHI0, U T.A. NOKa BCe HeobXxoanMble napameTpbl Ha AaHHOM YPOBHE KOHurypauum He ByayT N3MeHeHbI.

10. [ins Toro, 4Tobbl BEPHYTCS K BLIGOPY YPOBHS KOHUrypaLum Heobxoaumo Haxatb knasuwy [O] u
yoepxuBaTb ee 6onee 3-x cekyHA.

11. Janee BbibpaTb crneaytoliein ypoBeHb KOHUrypaummn, KOTOPbIA HYXHO M3MeHWUTb. MNOBTOPUTL MYHKT
5-10. M Tak go Tex nop, noka He ByayT N3MeHeHbI BCE HYXHbIE PEXUM KOHpUrypauuu.

12. Bbi3Batb ypoBeHb SAVE «5Auf» u coxpaHuTb Bce M3MEHEHHble 3HAYeHUs B dHEProHe3aBUCKUMON
namatn. [pu coxpaHeHWM napaMeTpoB B 3SHEProHe3aBUCUMOW NamsiTu BbIXO4 W3 YPOBHS KOoHdUrypauum
OCYLLLEeCTBNSETCS aBTOMaTUYECKM.

13. Ecnn wn3mMeHeHHble napaMeTpbl He COXPaHSTCA B 3HEProHe3aBUCUMONW MamaATu (napameTpbl
COXPaHSATCA B OnepaTMBHON NaMATW) BbIXOA U3 pexnMa KOH(Urypaumm ocyLecTBRseTca AnuTenbHeiM, bonee 3-x
cekyHa, HaxaTheM knasuiun [Q] Unn Mo MCTEUEHNN BPEMEHN 2-X MUHYT.
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6.3.2 HasHauyeHue ypoBHeln KoHcurypaumm

Tabnuvua 6.1 HazHaveHve 1 nHAMKaLUMSA ypOBHEW KOHUrypauum

HopManuaauuv n macluTabmpoBaHus

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

OpavHaTbl (Y) 0nopHbIX TOYEK NIHeapu3auuy curHana
nogaBaemMoro Ha BTOPOW (hyHKLIMOHamNbHbIN 6ok LNY2
Hopmanusaumm 1 macutabupoBaHus
KannbpoBka curHana nogaBaemoro Ha nepsbiv
yHKLUMOHaNbHbIA 6NoK HopManusauum n CLI1
MacliTabvpoBaHus

Koppekuus curHana nogasaemMoro Ha nepsbiii
yHKLUMOHaNbHbIA 6ok HopManusauum n COR1
MacluTabvpoBaHus

KanubpoBka curHana nogaBaemoro Ha BTOpPOWn
yHKLUMOHaNbHbIA 6ok HopManusauum n CLI2
MacliTabvpoBaHus

Koppekuus curHana nogasaemMoro Ha BTOpOn
yHKUMOHaNbHbIN 6M1OK HopManusauum n COR2
MacliTabvpoBaHus

Kanubpoeka aHanoroeoro sbixoga AO

Ha3HaueHue ypoBHs HasBaHue UHpukauma

HacTpovika napameTpoB nepBoro dyHKLUMoHanLHoro 6rnoka |
AIN1

HOpManu3aLmm U MaclLTabupoBaHus | 1
HacTpolika napameTpoB BTOPOro oyHKLUMOHanLHoro 6rnoka AIN2 H
HopManu3aumm 1 maclTabrupoBaHus I M
HacTpolika napameTpoB yHKLMOHanbHoro 6roka Ne1 FNC1 F ’—, E l'
HacTpolika napameTpoB yHKLMOHaneHoro 6noka Ne2 FNC2 F I_I E
HacTpoiika napameTpoB aHanorosoro soixoga 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
HacTtpoiika napameTpoB curHanusaummn ALRM L l— m
Abcuuccenbl (X) onopHbIX TOYEK NuHeapusaumm curHana — i
nogaBaemMoro Ha nepBbiv PYHKUMOHarbHbIA 6ok LNX1 I_I Lo
HopMmanusaumm 1 macwtabupoBaHus
OpavHaTbl (Y) 0nopHbIX TOYEK NIHeapu3auuy curHana |
nogaBaemoro Ha nepBbivi PYHKUMOHarbHbIA 6ok LNY1 I_I H |

3
C

3
L
M

—

—

o royro e ire | re T o) C)cloo o

|
(ncnonb3yeTcst Npu yCroBUm 3akasa onumn) CALO |
Ob6wwme napameTpbl SYS H
CoxpaHeHune napameTpoB SAVE 5 LJ
3arpy3ka napameTpoB LOAD L D H E],

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

e YT10Obl M3MEHUTbL HACTPOWKM MapaMeTPOB WM YCTaHOBKW, MONb3yhTechb knasuwamu [A] vnm [V], a
3aTeM HaXxMuTe KnasuLly [O]. B pesynbTaTte HacTpolika byaeTt 3admkcmpoBaHa.

o HeoBXx0AMMo NOMHUTL, YTO (PUKCALIMS U3MEHEHWIA MPOMCXOANT TOMLKO Mo HaxaTuu knasuium [O].

e Ecnv B pexume KoHdWrypaumm M HacTpoek Obin Bbi3BaH napameTp Ans Moaudumkauum, n He
HaXkuMmanacb HM OfHa M3 KNnaBuL B TEYEHWE OKOMO 2-X MUHYT, npubop nepenget B pexvum PABOTA. [daxe ecnu
napameTp 6bir MOAMMULIMPOBAH U He HaxxuManach knaeuiwa [@], To B TeUeHMe oKoro 2-X MUHYT, Npubop nepeiigeT
B pexxum PABOTA u nameHeHune He b6ydem 3aghukcuposaHo.

e Heobxodumo nomMHUMBL, YTO nocne mnpoBedeHus Moaudumkauum HeobxoaMmMo NpPOM3BECTM 3anuch
napameTpoB (k03 PULIMEHTOB) B SHEProHE3aBMCMMYIO NamATb (CM. pasgen 6.3.4), B NpOTUBHOM Cryyae BBeAeHHas
WHopMauua He ByaeT coxpaHeHa Npu OTKIKYEHUN NUTaHUA UHAMKaTopa.

6.3.4 Pa3pelweHune KoHUrypupoBaHusa nuHgukatopa no cetn ModBus. 3anucb napameTpoB B
3HeproHe3aBUCUMYIO NaMATb. 3arpy3ka napaMeTpoB U3 IHEProHe3aBMCUMMOM NaMsATH.

KoHdpurypupoBaHue nHaukatopa nponM3BOAUTCS Kak C NepeaHel NnaHenu nHamkaTopaa, Tak U no npoToKony
ModBus (RTU). Yepes uHTepdeinc KoHDUrypupoBaHne npou3BOAUTCS C MOMOLLbIO MPOrPamMMHOrO MPUIOXEHUs
MWK-koHdurypaTop (pacnpocTtpaHsaeTcsa 6ecnnaTtHo) unu yeped SCADA cuctemy.

Ona Toro 4Tob6bl M3BExaTb He CaHKLUMOHMPOBAHHOTO W3MEHEHUs napamMeTpoB KoHdurypaumm yepes
MHTepENC CyLLeCTBYET ypoBeHb 3awumbl OOCTyNa K permctpam KoHdwurypauuu. 3anpeTuTb unv paspeluunTb
OOCTYM K 3TUM PerncTpam MOXHO C BEPXHErO YPOBHS, @ Takke B MEHIO KOH(UIrypaumm nHamkaTopa.

6.3.4.1 PaspeweHus koHdurypuposaHua no cetu ModBus.

Pa3spelueHus koHurypupoBaHusi no cetu ModBus paspeluaetcss Ha BEpXHEM YPOBHE 3anucChbio B PErncTp
16 3HaueHus «1». Ecnn B aTOM permctpe Haxoamtcsa «0», TO KOHUrypmMpoBaHUe C BEPXHErO YPOBHSI 3anpeLLeHo.

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

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

6.3.4.2 3anucb napaMeTpPOB B 9HEProHe3aBMCUMYIO NaMATb.

3anncbk NapaMeTpoB B 3HEPrOHE3ABUCUMMYH MaMATb IPouU3800uUMCs cneayroLmm obpasom:

1) npon3secT MogudmrkaLuo BCex He06XoaNMbIX MapamMeTpoB;

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

3) HaxaTb knasuwy [O];

4) Ha gncnnee NMNAPAMETP nosiBsatca cumBonbl "Su U, yka3blBas 0 TOM, YTO MPONCXOAMT onepaums
3arnucu B 3HEProHe3aBNCUMYHO NaMsTh;

5) nocne ykasaHHbIX onepauuin GyneT npousBedeHa 3anMcb BCEX MOAUMULIMPOBAHHBIX MapaMeTpoB B
3HEeproHesaBucUMyto namsaTb. [ocne npoBeaeHus 3anucu napameTpoB Npubop nepenaeT B pexum PABOTA. MNMocne
3anucu napameTp SAVE.01 aBTromaTtudecku yctaHaenusaeTcs B 0000.

6.3.4.3 3arpy3ka napaMeTpoOB U3 3HEPro3aBUCUMOMN NaMATH.

[na 3arpy3ku napaMeTpoB HACTPOEK MONb30BaTeNs HEOOX0AMMO:

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

2) HaxaTb knasuy [O],

3) Ha gucnnee MAPAMETP nosiBATca cumBonsl " Ld u", yka3biBass O TOM, YTO NPOMCXOAWUT onepauus
3arpy3ku nonb30BaTENbCKUX HACTPOEK,;

4) nocne ykasaHHbIX onepauuin OyaoyT 3arpyxeHbl BCE Mornb3oBaTenbCckue HacTpowiku. lNMocne 3arpysku
napameTtp LOAD.01 aBTomaTuyeckn yctaHaenusaetcs B 0000.

6.3.5 3arpy3ka 3aBOACKUX HACTPOEK MHAUKaTopa

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

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

2) HaxaTb KnaBuLLy [0],

3) Ha gucnnee MAPAMETP nosiBatca cumsonbl "Ld F", ykasbiBas O TOM, Y4TO MPOWCXOAMT ornepauuns
3arpy3ku 3aBOACKUX HAaCTPOEK.

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

Heo6xodumo noMHUMb:

1) 4TO nocne 3arpy3kM HacTpoek Mpuv HeoOXOAUMOCTM NPOU3BECTM 3anncb MapameTpoB B
3HeproHesaBncMMyl0 namsiTb (CM. pasgen 6.3.4), B NpOTMBHOM cCriydae 3arpyxeHHass uHdopmauus He Oyger
coxpaHeHa npu OTKIIOYEHUN NUTaHUS NHOWKATOPa;

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

3) ecnu 3anucb B MamsATb He MPOU3BOAMIIACh, TO MOCMNE BbIKMOYEHUS MUTaHWS, B NamsATM OCTaHyTCH
cTapble HacTPOWKY;

4) 3aBOACKME HACTPOWIKM NOMb30BaTeNb U3MEHUTb HE MOXET.
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7. KOMMyHUKaLUOHHble (hyHKLUMU

MwukponpoueccopHbin nHgmkatop MTM-10 obecneunBaeT BbINOMHEHWE KOMMYHUKALMOHHOW OYHKLMM NO
uHTepgericy RS-485, no3sonstollen KOHTPONMPOBaTh ¥ MOAMMMLMPOBATL €ro napameTpbl NPyY NOMOLLN BHELLHETO
yCTpOWCTBa (KOMMbOTEPA, MUKPOMPOLIECCOPHOW CUCTEMBI YpaBreHusl).

MHTepdenc npegHasHayeH Ansa KoHWrypupoBaHust npubopa, ANS MCMNONb30oBaHWA B KayecTBe
yOaneHHoro yctponcTtea npu paboTe B COBpPEMEHHbIX CETSX ynpaBneHus u cbopa nHpopmaumm (npuema-nepegaym
komaHa u gaHHbix), SCADA cuctemax v T.0.

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

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

MporpammHo gocTynHble perncTpbl uHankaTopa NTM-10 npuBeaeHsl B Tabnuue 7.1 pasgena 7.1.
HocTyn k pernctpam onepaTtnBHoro ynpaesneHusa No 0-16 paspelueH NOCTOSAHHO.

HocTyn K peructpam nporpamMMmpoBaHus U koHdurypauum No17-219 paspeluaetcs B crydae yCTaHOBKU
«1» B peructp paspelleHuss nporpammupoBaHus No16, 4TO BO3MOXHO OCYLUECTBWUTb Kak C nepenHen naHenu
nHaunkaTopa MTM-10, Tak 1 ¢ nepcoHansHon 3BM.

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

Ons obecneyeHnss MMHUMAaNbLHOTO BPEMEHW peakuum Ha 3anpoc ot OBM B wuHaukaTope cyuiecTByet
napametp — SYS.02 «TanmM-ayT kagpa 3anpoca B CUCTEMHbIX TakTax uHgukatopa 1 Takt = 250 Mkc». MMHUManbHO
BO3MOXHbIE TalM-ayThbl AN pa3fnMyHbIX CKOPOCTEW crneayroLLme:

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

2400 36,25 145

4800 18,13 73

9600 9,06 37

14400 6,04 25

19200 4,53 19

28800 3,02 13

38400 2,27 10

57600 1,51 7

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

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

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

Ecnu HabGniogatoTcs YacTble coou npu nepenadvye faHHbIX OT MHAUKaTopa, TO Heobxoanmo YyBENUYNTb
3Ha4yeHune ero TaﬁM-ayTa.
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PucyHok 7.1 - BpemeHHble AnarpaMmmbl ynpaBrneHus nepegadent u npuemom 6noka nHtepdeicos bri1-485
(BrNn-52)

Tdelayr — 3agepxka Ha aBTomaTuyeckoe nepekntodeHne bBlA-485 (BM-52) Ha npuvem padHbIx. OHa
COCTaBnsieT BpeMsi nepegayn ogHoro 6anTa;

Tdelay2 — BHYTPEHHee Bpems, Yepes kotopoe NTM-10 oTBeTuT;

Tdelayz — 3a4€epKKa Ha Nnepegady nocnegHero 6avita ns 6ydepa B nMHMIO;

Tronnsin — MUHMMarnbHOE Bpemsi oTBeTa.

UHTtepdencHbIn o6meH. Tun yctponcTBa — Slave/Master

B cetn nugukatop UTM-10 moxeT BbicTynatb kak Slave, Tak u Master. MNpu BbiGOpe Tvna ycTporicTea
Slave (CeteBow Tn yctponctea SYS.04=0000) npubop oTBeYaeT Ha 3anpocu Beaywiero ycrponctea (MK, naHenu
onepartopa, koHTponnepa). Pexum Slave ucnonbsyetcs ons koHdurypauun npubopa c MK (nporpamma MWK-
KoHdurypartop), c6opa aaHHbix Ha K (Scada-cuctemsl), peructpatopbl 1 NaHenn onepartopa, a Takke nepegayv
OaHHbIX B Apyrne ycTponcTea (KoHTponnepsbl) cetu. Mpu ceteBom obmeHe B pexume Slave ceetogmon UHT muraet
Kaxabli pas, korga MTM-10 gaeT oTBET Ha NpUCnaHHbIA eMy 3anpoc.

Mpun BBIOOPE TN ceTeBoro yctporncTBa Master (SYS.04=0001) nHamkatop MTM-10 gaet 3anpockl ogHOMY
Unu AByM yCTPOWCTBaM B CETU U NMPUHMMAET OT HUX OTBET C AaHHbIMU, KOTOpbIE 3anvChbiBalOTCA B NepBbIi/(NepBbIv
N BTOPOW COOTBETCTBEHHO (PYHKLIMOHANbHbLIA OrOK HOpManu3aumMn n MaclTabupoBaHus) U BbIBOASTCS Ha AMCNIEN
MTM-10. JaHHbIn TMN YCTPOWCTBA MCMONb3yeTCs ANA WUHAWKaUUW 3HAYEHWU MOMyYeHHbIX OT APYrnx YCTPOWCTB
(maT4ukoB, PerynaTopoB, KOHTPOSEPOB, CHETYNKOB U T.4.) No ceTn RS-485 ¢ npotokonom ModBus RTU.

HacTpoiika napameTpoB nHTepdencHoro obmeHa ocyLlecTBnseTcs Ha ypoBHe SYS.
- NMapamemp 00-02 — cTaHOapTHbIE HACTPOWKN CETU (agpec YCTPOWUCTBA, CKOPOCTb 06MeHa 1 TaM-ayT).
- Mapamemp 04 3apaeT ceTeBo TMN Npubopa. ATOT NnapameTp KOHUrypmpyeTcst ToNbKo ¢ nepeaHen naHenu. Mpu
Bbibope Tvna Master goctyn k npnbopy c MK, B Tom yucne ¢ nporpammbl MUK-KoHdurypatop, HeBo3moxeH!!!
- B napamempax 05, 06 3agatoTcsi nepuog onpoca v TaiM-ayT 0TBeTa COOTBETCTBEHHO. Neproa onpoca 3agaeTcs B
npegenax 10-10000mc. Npu HopmanbHOW paboTe 3a Bpems 3Toro nepuoga npubop [OMKeH ycneTb nepenatb
3anpoc 1 NpuHATbL OTBET (puc.7.2.a). o ucteueHnn BpeMeHn nepuoay uaeT creayowmin 3anpoc. Takum obpasom,
kaxabli nepuon UTM-10 GyneT monydaTb OaHHble OT 3anpalumBaemoro npubopa. Ecnu e 3a Bpemsi nepvoaa
onpoca OTBET He NMPUXOAWT, NOChIKa CreayloLEero 3anpoca oxuaaeTcs 40 UCTEYEHMSI BDEMEHN TaliM-ayTa OTBeTa.
Ecnu oTBeT nmpupeT OO0 OKOHYaHMsA TaviM-ayTa, TO cpasy nocre ero nonyveHue OyaeT oTnpaBrneH CneayloLmin
3anpoc (puc.7.2.6). Ecnu otBeTa He ByaeT 40 OKOHYaHWA TanmayTa, Torga byaet cnegyowmin 3anpoc (7.2.8), 1 npu
atom cBetoauoa MIHT GyaeT ropeTb 4O MOMEHTa norydeHust oteeTa. [locne naTu Tanm-ayToB C HEMnofy4YeHHbIM
OTBETOM Ha aucnree GyaeT BoiBeAEHO coobLeHne 06 owmnbke:

NAPAMETP ITM-10

iml i

v or OO0

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

Mepwopa onpoca Mepwop onpoca t MNepuoa onpoca t

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

a 6 B

PucyHok 7.2 - BpemeHHble agnarpaMmbl npuema-nepegayn gaHHsix MMT-10 B pexume MASTER

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

B napamempe 07 u 10 3apalTcsa ceTeBble agpeca COOTBETCTBEHHO MEPBOrO M BTOPOro OnpalunBaeMoro
ycTpoucTBa. Enu onpawmBaTth HYy>XHO TOMbKO OAHO YCTPOMCTBO, TOraa ero aapec ykasbiBaetcs B napametpe 07, a B
10 BbicTaBnseTcs 0.

3HayeHve nomnyyeHHble No CeTn C NepBOro YyCTPOMCTBA NepeaarnTCs Ha nepsbl PyHKLUMOHAanNbHbIN 610K
HopManusauum 1M MaclwTabvpoBaHus, a 3Ha4YeHUs OT BTOPOro YCTPOWCTBA - Ha BTOPOW (DYHKUMOHaNbHbIA OMnok
HopManusauum u MmacuTabnpoBaHus.

[na npaBunbHOM MHAMKaLMKW NapaMeTpoB C CeTM HeobxoaMmo B napameTpe MeH «Tun aHanorosoro
curHana» AIN1.00 n AIN2.00 BbicTaBuTb 3HadeHne «0000 — wHTepdencHbln BBOAY», a Takke B
napametpe «Konuyectso okoH» WND1.00 n WND2.00 BbicTaBuTb 3HadeHne 0001 — 1 okHo unun 0002 —
2 okHa. lNMpu Bbibope 3HaveHnsa 0000 — «ogHokaHanbHbI MTM» nHgukaumsa nposoantcs He 6yaeT!

[ =

B napamempax 08 u 11 3apatoTcsi HOMepa PerucTpoB Ans CYUTbIBaeMbIX NapameTpos. [ns nepeon rpynnbl
KOHTponnepoB (KOHUrypupyembix npubopoB) HoMepa perucTpoB BbiGUpatoTcst ¢ Tabnuvy, NporpaMmmMHO LOCTYMHbIX
perucTpoB Ha COOTBETCTBYHWOLLMIA npubop, a pAna BTOPOM rpynnbl (NpOrpaMMupyeMble KOHTPONNepbl) —
paccunTbIBAIOTCS C MOMOLLbIO KanbKynaTopa perucTpoB B cpefe pa3paboTku nporpammel Anbda.

B napamempax 09 u 12 ykasbiBatotca Tmnum ganHbix (INT, LONG, FLOAT, SWAP-LONG, SWAP-FLOAT)
3anpawmBaemMbix napameTpoB. Ecnu 3anpawmvsaembin napametp umeet dopmat LONG, To ecTb cocTouT € ABYX
pernctpoB ModBus, Torga B napamempe 08 unu 11 yka3blBaeTCs TONbKO NEPBbIN PerncTp.

Ons dopmarta 3anpawwmsaembix AaHHbix FLOAT ecTb Tpu BapmaHTa 3agayun permcTpos.

1. KoHTponnepbl nepBon rpynnbl, KoTopble nMetoT opmat gaHHbIx FLOAT, ncnonb3yloT cTaHaapTHoe
npencraeneHne atoro dopmarta. [na Toro, Y4Tobbl NpountaTe AaHHbIE C 3TUX KOHTPOMNEPOB HYXXHO
yKka3aTb HOMep MepBoro peructpa v Bolbpatb opmat gaHHbIx FLOAT.

2.  KoHTponnepbl BTOpoW rpynnbl (TUMbl AaHHLIX OonucaHbl B Tabnuue 2.2 BO BTOPOW YacTu pyKoBOACTBaA
no akcnnyatauun) umetot copmat AaHHbiX INT, SWAB-LONG n SWAB-FLOAT (SWAB yka3biBaeT Ha
obpaTHyl0 nocnegoBaTenbHOCTL perncTpoB). [lo 3ToMmy, ANS YTEHUA [aHHbIX C 3TOW  Fpynnbl
KOHTPONNEepoB yka3blBaeTCs aapec pernctpa (paccuntbiBaeTca ¢ NOMOLbI0 Kanbkynstopa permctpos
B MeHio Cepsuc nporpammbl Anbda) n cootsetcTBytowmi emy dopmat INT, SWAB-LONG wnu
SWAB-FLOAT.

3. [ns KOHTPONNEpoB CTOPOHHWX NPOM3BOAUTENEN aApec U TUMN AaHHbIX 3a4aTCst COrMacHO OMUCaHMIo
Ha [aHHOE YCTPOWCTBO.
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7.1 Tabnuua nporpamMmMHO AOCTYMNHbLIX perncTpoB nHaukaTtopa UTM-10

Tabnuua 7.1 — lNporpaMmMHO AOCTYNHbIE perncTpbl nHavkatopa MTM-10

ol .
I o ©
sz | & H
3 ,§ g g 0 ®opmar MyHkT auMeHoBaHue napameTpa [Ouana3oH n3meHeHus
£49 o AHHBIX MEHIO (mecATUYHbIE 3Ha4YeHus)
> 1 g g a
erc
Pervctp ngeHtudumkaumm nigukatopa: 93. 37 DEC (3HaueHue
03 0 INT SYS.03 Mn.6ainT - koa (Mmogens) nHamkatopa 93 DEC, perucTpa)
C7.6anT - Bepcus nporp. obecneyerHms 37 DEC
03/06 1.2 INT MepeaHsas 3HauveHne usmepsieMon sennynHsl PV1 n PV2 OT MUHyC 9999 A0 9999
naHernb (nocne BxogHoro unbTpa)
03 /06 3 INT Bbixog AO 3Ha4YeHne aHanoroBown BbIXO4HOW BEMUYUHbI Ot 000,0 go 099,9*
03/06 4,5 BYTE Bbixogbl DO | Peructp amckpeTHbix Bbixogos DO1 1 DO2 0 — oTKM., 1 — BKI.
MepepHaa 0 — He KBUTMPOBAHO
03/06 6 INT naHenb CocTosiHME KBUTMPOBAHUS 1 — KBUTUPOBAHO
CocTosiHWe curHanusaumm (cM.npumeyaHue 6): Mo6uTHO
03 7 INT nﬁgﬁs,:':g mnaawmin 6anT (6utel DO-D3) — curHanusauus MIN, c[))O_ B%p_Ml;\Jl_ g‘;xbi% {0'1:-1
ch:;':g)(mmm 6ainT (6utbl D8-D11) — curHanusauus D1 D9 - PV2. D3 DIl F2.
03 /06 (%i)i) FLOAT ”ﬁgﬁgg:“' ﬁﬁ:::;”'ufefg":np;g;‘;” BenUnHEl PVL PV2(C | o1 vunyc 9999 o 9999
03/06 (12.13), FLOAT MepeaHss 3HaveHne BbIXOAa (i)yHVKLWIOHaJ'IbHOFO 6noka 1,2 OT MuHyC 9999 70 9999
(14.15) naHernb (c nnaBatoLlen 3ansTomn)
03/06 16 BYTE LOAD.00 PaspelueHne nporpaMmmpoBaHuns 0 — 3anpelueno,
1 — paspelieHo
03 17 Peseps
03 /06 18,19 INT 2:”;‘88 Tun wkanb! 1 1 2 6rnoka” Ot 0000 go 0017
03/06 20,21 INT ﬁ:mégi HwxHui npegen wkansl 1 n 2 OT MuHyc 9999 fo 9999
03/06 22,23 INT 2:“;85 BepxHui npegen wkanbl 1 n 2 6rnoka OT MuHyc 9999 fo 9999
03/06 24.25 INT AIN1.03; [NonoxeHve geunmansHoro pasgenutens 1 mn 2 0 — «xXXXX», 1T — «XXX,X»,
AIN2.03 6noka 2 — «XX,XX», 3 — «X,XXX»
03/06 26.27 INT AIN1.04; [NocTosiHHasa BpeMeHn BXOQHOMO LMdpOBOro OT 000.0 70 060 0*
' AIN2.04 dunbTpa 1 1 2 6rnoka _ s '
03/06 28,29 INT AIN1.05; MakcumanbHas AnuTenbHOCTb UMMNYIIbCHOW Ot 0000 0 005,0*
AIN2.05 nomexu ans curHana 1 n 2 6noka
AIN1.07; MeTop TemnepaTypHOI KOPPEKLIMM BXOOHBIX 0 — py4Has
03/06 30,31 BYTE AIN2.07 curHanos Tepmonap 1 u 2 6roka 1 — aBTOMaTH4ECKas
AINL.08: 3HayeHune TemnepaTypbl B PEXUME PyYHOW
03 /06 32,33 INT AIN2.08' KOPPEKLUMM BXOAHbIX CUrHanoB ot Tepmonap ans | Ot muHyc 099,9 no 999,9*
) 11 2 6noka
COR1.01: KoadbcpuumeHT koppekuun (cmeLLeHune)
03/06 34,35 INT "7’ | aHanoroBoro curHana nogasaemoro Ha 1 un 2 OT MuHyc 9999 1o 9999
COR2.01 6noka
FNC1.00; Tun maTemaTtuuyeckon oyHKkUMM ansa 1-ro n 2-ro
03706 36,37 INT FNC2.00 yHKLMOHanbHoro broka Ot 0000 fr0 0007
03/06 38,39 INT Emg;gi Eﬁxévimzcﬁpoca MHTEerpanbHbIX 3HaYeHun ans OT 0000 A0 0003
(40.41), FNC1.02;
03/06 (42.43) FLOAT ENG2 02 3HauveHue koacpdpuumeHTa k1 ana FNC1,2 OT MuHyc 9999 o 9999
(44.45), FNC1.03;
03/06 (46.47) FLOAT ENG2 03 3HaueHwne koadduumenTa k2 gna FNC1,2 OT MuHyc 9999 o 9999
DOT1.00; Jloruka paboTbl BbixogHoro yctponcrtea DO1,
03 /06 48,49 INT DOT2.00 DO2 Ot 0000 o 0006
0000 — PV1
DOT1.01; Homep aHanorosoro Bxoaa Ans ynpasneHus 0001 - PV2
03/08 50,51 INT DOT2.01 aunckpeTHbIM Bbixogom DO1, DO2 0002 - F1
0003 — F2
DOT1.02: 00,00* — cTaTnyeckuin
03 /06 52,53 INT DOT2.02, Twn curHana BeixogHoro ycTpoiictea DO1, DO2 | 00,01 — 99,99* —
) VMNYNbCHbIN
(54.55), DOT1.03; B avanasoHe Likarnbl
03 /06 (56.57) FLOAT DOT2.03 Ycraska MIN DO1, DO2 BbIGPaHHOrO TUNa AaTunka
(58.59), DOT1.04; B avanasoHe wkans!
03/06 (60.61) FLOAT DOT2.04 YcraBka MAX DO1, DO2 BLIBPAHHONC TVINA AATIMKA
(62.63), DOTL1.05; .
03 /06 (64.65) FLOAT DOT2.05 'ncTepesuc BbixogHoro yctporctea DO1, DO2 OT MuHyc 9999 1o 9999
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0000 — 6e3 KBUTUPOBaHMS

03/06 66 BYTE ALRM.00 MapameTp oToGpaxeHus curHanmsaumm 0001 — ¢ KBUTVIPOBAHMEM
(67.68), AIN1.09; TexHonornyeckas curHanmsaums MIN gns
03/06 (69.70) FLOAT AIN2.09 PV1,2 OT MuHyc 9999 no 9999
(71.72), FNC1.04; TexHonoruyeckas curHanusauma MIN ans
03/06 (73.74) FLOAT ENG2 04 FNCL,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 1o 9999
(79.80), FNC1.05; TexHonorundyeckas curHanusaums MAX gns
03/06 (81.82) FLOAT ENGC2 05 FNCL,2 OT MuHyc 9999 1o 9999
(83.84), AIN1.11;
03 /06 (85.86) FLOAT AIN2.11 'ncrepesuc curHanusaumm gnsa PV1,2 Ot 0000 oo 9999
(87.88), FNC1.06;
03/06 (89.90) FLOAT ENGC2 06 'nctepesuc curdanusaumm gns FNC1,2 Ot 0000 oo 9999
03/06 91 INT AOT.00 McToYHMK aHanoroBoro curHana ans OT 0000 70 0004
ynpaBsrieHusi aHanorosbiM Bbixogom AO
0000 — AO=y
03 /06 92 BYTE AOT.01 HanpaBneHnue BbixogHoro curHana AO 0001 — AO=100%-y
0,
03/06 | (93.94) | FLOAT AOT.02 | 3Hauenue Bxonroro curkana, pasHoe 0% OT MuHyc 9999 70 9999
BbIXOAHOIO curHana
0,
03/06 | (95.96) | FLOAT AOT.03 | 3rauenue BxonHoro curvana, pastoe 100% OT MuHyc 9999 A0 9999
BbIXOAHOro curHana
AIN1.06; Konunyectso yyacTkoB nuHeapusaumm 1 1 2 0000-0039 — ans 1-ro 6rnoka
03/06 97,98 INT AIN2.06 6noka 0000-0019 — ans 2-ro 6noka
03/06 | 99-118 INT LNX1.00-19 | ADCUMCCHI OMOPHLIX TOUEK NuHeapu3aLym OT 00,00 A0 99,99*
nepsoro 6noka
_ . ABcumCcChl OMOPHbIX TOYEK NMHeapu3aumum "
03/06 | 119-138 INT LNX2.00-19 BTOPOTo 6r1oKa Ot 00,00 go 99,99
03/06 | 139-158 INT LNY1.00-19 | OPAVHATEI OMODHLIX TOYEK NMHEaPU3aLM OT MuHyc 9999 A0 9999
nepsoro broka
03/06 | 159-178 INT LNY2.00-19 | OPAVHATEI OMOPHLIX TOEK NMHEapU3aLyk OT MuHyc 9999 Ao 9999
BTOPOro 6noka
WND1.00; 0000 — ogHoKaHarnbHbIn UTM
03 /06 179 BYTE WND2.00 KonunyecTtBo okoH 0001 — 1 OKHO, 0002 — 2 OKHa
G206 | 10 | T | whbior | DEPERPeropen o e wrbeoncs
A P P OT 0000 70 0004
03/06 182 INT WND2.01 I'Iapame;p, KOTOPbIN BbIBOAMTCS Ha LiMcpoBon
JAVCnren BTOPOro OkHa OTOBpaXKeHus
WND1.02; [NonoxeHune 3ansTon 4ns NepBoro n BTOPOro
03 /06 184,186 INT WND2.02 OKHA OTOBPAKEHNS Ot 0000 o 0006
. 0000 — gncnnew NOCTOSAHHO
03/06 188,190 INT WND1.03; Cnoco6 BbiBoAa LMGPOBOro nHankaTopa anis CBETUTCS
WND2.03 nepBoro 1 BTOPOro OkHa 0TO6paxeHus .
0001 — gucnnen muraet
CLI1.00; 3HauveHne KanmbpoBKN HAaYaNbHOIO 3HAYEHUS
03 /06 200,201 INT CLI2.00 LKans! 1 1 2 Groka OT MuHyc 9999 1o 9999
CLI1.01; 3HauveHne KanmbpoBKU KOHEYHOTO 3HaYEeHUsI
03/06 202,203 INT CLI2.01 LKans! 1 1 2 Groka OT MuHyc 9999 fo 9999
CALO.01; 3HauyeHue kanubposku MIN 1 MAX aHanorosoro
03 /06 204,205 INT CALO.02 Bbixona AO OT MuHyc 9999 1o 9999
03/06 206 INT SYs.13 | SraueHve KoppeKuiv fokasaHuii AaTnka OT MuHyc 9999 a0 9999
TepMOKOMMEeHcaLUmm
03 /06 207 Peseps
03 /06 208 INT SYS.05 Mepuog onpoca 10-10000 mc
03 /06 209 INT SYS.06 Tanm-ayT oTBETa > nepuwoga onpoca
03/06 | 210,211 INT gig% Appec onpalumBaemoro ycrtponctea 1 u 2 OT 0000 po 0255
03/06 | 212, 213 INT SYS.08; Homep peructpa onpawumsaemoro yctporcTaa 1 OT 0000 70 9999
SYS.11 n2
0—INT
SYS.00: 3 1-LONG
03/06 | 214,215 INT SYS.12 Tun gaHHbIX 1 1 2 ycTpoicTBa 2 - FLOAT
: 3 - SWAP-LONG
4 — SWAP-FLOAT
03 216 BYTE SYS.04 CeTeBoI TMN yCTpoOiiCTBa g: az;’teer
03 217 INT SAVE.O01 CoxpaHeHue nonb3oBaTenNbCKUX HACTPOEK 0000
0001 — 3anucaTb
03 218 INT SYS.02 TaMM-éyT Kagpa 3anpoca B CUCTEMHbIX TakTax OT 0001 f10 0200
11akT = 250MKC
03 219 INT SYS.00 CeTeBol agpec (HoMep nHAMKaTopa B ceTu) Ot 0000 po 0255
03 220 INT SYS.01 CkopocTb 06mMeHa Ot 0000 go 0012
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MpumeyaHus.

1. MNpwn ynotpebnexHun cnosa 6nok MmeeTcs B BUAY DYHKLMOHAMbHBIN 610K HOpManusaumm 1 MacluTabupoBaHums.

2. Wngnkatop UTM-10 obmeHuBaeTcst AaHHbIMU no npotokony Modbus B pexume "No Group Write" — ctaHaapTHbIv
npoTokon 6e3 nogaepkku rpynnoBoro ynpasneHust AUCKPETHLIMU CUrHaNnamm.

3. (p1.p2) — perucTpbl, KOTOPbIE OTBEYAIOT 3@ OAHO ONpeferieHHoe 3Ha4YeHWe C NnasBaloLLen 3ansTou.

4. (*) OaHHoe uncrno npeacTaBneHo B peructpe uenbiM 6e3 geuvmManbHoro pasgenutens (3ansTton). Hanpumep, ecnv B
napameTpe ykasaHo 60,0, To B pernctpe Haxogutcsa uncno 600.

5. Peructp 16 «Pa3peweHue npozpaMMupo8aHusi», B Cllydyae YCTaHOBKM €ro 3HayeHusi B «1», paspeluaet nsmeHeHue
KOHurypaumoHHbix permctpoB No 17-210. YcTaHoBKy «Pa3peweHue rnpoepamMmMupo8aHUsi» MOXHO OCYLLECTBUTb C NEPCOHArbHOW
OBM unu ¢ nepegHeli naHenu npubopa (ypoeeHb LOAD.00). Mpu Hannumm B 16 pernctpe «0» [OCTYNHbI AN U3MEHEHWS TOMNbKO
perncTpbl onepaT1BHOrO yrnpaeneHus 1-15, a octanbHble AN YTEHus.

6. MobutHoe npefcTaBneHne perncTpa curHanusaumm 7 (Py — nsmepsiemas BenuuuHa, F - Bbixoq dyHku.6noka):

but 15 14 13 12 11 10 9 8 1 7 6 5 4 3 2 1 0
F2 | F1 | Pv2 | PV1 F2 | F1 | Pv2 | PVi |
-k Ko, 03 03 03 03 03 03 03 03 1 03 03 03 03 03 03 03 03
Crapwwun 6anT (curHanusaumsa MAX) Mnagwwn 6ant (curHanmsaums MIN)

PekoMeHgauuMm no nporpaMmMmMpoBaHuIo obMeHa AaHHbIMKU ¢ nHaukatopom UTM-10
(ocobeHHOCTM ncnonb3oBaHusa pyHkumn WinAPI)

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

voilid WaitForClearBuf (void)
{
byte Stat;

__asm
{
al:mov dx,0x3FD

in al,dx
test al,0x20
jz al

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

Kagp oTBeTa oT vHOukatopa nepefaeTcsl MHOMKATOPOM C 3adepXkon 3 — 9 MC OT MOMEHTa MPUHATUSA
Kagpa 3anpoca. [ins oxvaaHusa kagpa oTBeTa He pekoMeHayeTcs mucnonb3oBatb WinApi: Sleep( ), a ucnone3oBatb
OVERLAPPED cTpyKTypy 1 onpefensitb Nony4yeHne oTBeTa OT MHAMKaTopa CreayrLmum KogoM:

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

TimeOut — TaimayT Ha nony4eHne oTeeTa.

Mocne nepepaun kagpa oTBeTa MHAMKATOpy Heobxoouma nay3a =1MC Onsi NEPEKMYeHUs B PEXuM
npvema. [ns oxuaaHus Takke He pekomeHayeTcs ucnonb3oBaTb yHkumio WinApi Sleep( ).
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7.2 MODBUS npotokon
7.2.1 ®opmart Kaxagoro 6aiTa, KOTOpbIA MPMHUMaETCA U NepeAaeTcA MHANKaTOPaMu CrieayloLWmni:

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

Kagp Modbus coobueHus cnegytowimn:

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

Foe k<16 — konu4yecTBO 3anpalumBaeMbiX peructpoB. Ecnu B kagpe 3anpoca 3aka3aHo 6Gonee 16
pernctpos, nuaukatop NTM-10 B oTBETE OrpaHN4MBaET UX KONIMYECTBO A0 NepBbiX 16-TN perncTpoB.

7.2.2 Device Address. Agpec ycTpoucTBa

Apgpec uHaukaTtopa (slave-yctpowctBa) B cetu (1-255), no koTopomy obpawaetca SCADA cucrtema
(master-ycTponcteo) co cBouM 3anpocomM. Korga yaaneHHoe yCTPOWCTBO MOChINaeT CBOW OTBET, OHO pa3meluaeT
3TOT e (COBCTBEHHbIN) agpec B 3TOM norne, 4Tobbl master-ycTpoicTBO 3HanNo kakoe slave-yCTponcTBO OTBeYaeT Ha
3anpoc.

7.2.3 Function Code. ®yHKUMOHanNbHbIA KOA onepauuu

MNTM-10 nogaepxuBaeT criegytome yHKUMK:

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

7.2.4 Data Field. None nepeaaBaeMbIX faHHbIX

Mone paHHbIX coobuweHnsa, nocbinaemoro SCADA cuctemon yganeHHOMy YCTPOWCTBY COAEPXKUT
po6aBoyHO MHpopMaLmio, KoTopas Heobxoauma slave-ycTponcTBy ansa Agetanu3aunn dyHkumm. OHa BKNoYaeT:

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

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

Mone AaHHbIX COOBLLEHMSA, MOCHINAeMOro B OTBET yAaneHHbIM YCTPOWCTBOM COOEPXKUT:
e Konu4yecTBo 6anT oTBeTa Ha hyHkumio 03 1 cogepxMMoe 3anpalumBaeMblX PerucTpoB
® aJpec perncTpa n 3HadeHue 3Toro perncrpa ans pyHkumm 06.

7.2.5 CRC Check. MNone 3Ha4eHUs KOHTPOJIbLHON CYMMBbI

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

Mocne dopmupoBaHna coobleHnss (address, function code, data) nepeparoliee YCTPONCTBO
paccuutbiBaeT CRC ko 1 nomelyaeT ero B koHel coobueHus. MpuemHoe ycTpoicTBo paccumTbiBaeT CRC kop
NpuHSATOro coobuleHns n cpaBHUBaEeT ero ¢ nepeaaHHelM CRC kogom. Ecnn CRC kof He coBnagaeT, 9To o3Ha4yaeT
YTO UMEET MECTO KOMMYHUKaLMOHHas ownbka. YCTPOMNCTBO He BbINOMHAET AEWCTBUMA N He JaeT OTBeT B criydae
o6HapyxeHus CRC owmnbku.

NocneposatensHoctb CRC pacyeTos:

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

. Ucknirovatowee I ¢ nepebiMn 8 61T Garita cooblieHus n cogepxumoim CRC peructpa.

. CoBur pesynbTaTta Ha oAMH OMT BNpaso.

. Ecnu cosuraembin 6ut = 1, ncknovarowee UNU coaepxxmmoro peructpa ¢ AO01h 3HaveHuem.

. Ecnu coguraembivi 6ut Hynb, NOBTOPUTL Liar 3.

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

. Ucknrovatowee I co crnepytowmmn 8 6ut Ganta coobuieHunsa n cogepxumbim CRC pernctpa.
. MoBTOpATL Warn ot 3 Ao 7 noka Bce 6aiTbl coobLeHns He oGpaboTatoTcs.

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

OCoO~NOOOPAWN-=-

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

Cnenyrou.mﬂ cdopmat ncnonb3dyeTca Oond nepeanadyy 3anpocoB OT KOMNbKOTEPA W OTBETOB OT yaalieHHOro

yCTpOMNCTBA.

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

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

Mpumep 1:

1. UteHue pernctpa

3anpoc yctponctBy. SENT TO DEVICE: Address 1, Read (03) register 1 (Setpoint)

DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OTBeT ycTponcTtBa. RETURNED FROM DEVICE: Setpoint set to 100.0
DEVICE FUNCTION NUMBER OF BYTES VALUE OF REGISTERS CRC
ADDRESS CODE
01 03 02 03 E8 B8 FA

03E8 Hex = 1000 Dec
2. 3anucb B perucTtp

Cnepyolwasn komaHaa 3anvcbiBaeT onpeaeneHHoe 3HadeHune B peructp. Write to Single Register (06)

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

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

YcTaHoBUTb BpeMs anddepeHumMpoBaHusa nHankaTopa 74 cekyHabl B yctponcTtse ¢ agpecom 20.

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

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

DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
OtBeT ycTponctea. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
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8. YKa3zaHue mep 6e30nacHoOCTH

NPEAOYINPEXAOEHUE

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

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

8.1 K akcnnyatauum nHgmkatopa UTM-10 gonyckailoTcs nvua, MMelLWmne paspelleHne ans paboTbl Ha
aneKkTpoycTaHoBkax HanpsbkeHvem o 1000 B 1 ndyumnslume pykoBoACTBO NO 3KCNyaTaunm B NOIHOM obbeme.

8.2 Okcnnyatauua wuHamkatopa WTM-10 paspelwaetcs npyv  Hanmuuum WHCTPYKUMKW MO TEXHUKe
©e30nacHOCTN, YTBEPXAEHHOW MpeanpusTUeM-noTpedutenem B YCTAHOBMEHHOM MOPSiAKE M yyuTbiBaloLEn
cneunduky NPUMEHEHUss MHOUKATOpPOB Ha KOHKpeTHOM obbekTe. lMpu akcnnyaTauuu Heobxoammo cobnoaatb
TpeboBaHus gevicteytowmx npasun MNT3 u MNTH ans anekTpoycTtaHoBoK HanpsikeHnem go 1000B.

8.3 Nuamkatop MTM-10 pormkeH 3KCniyaTMpoBaTbCA B COOTBETCTBUM C TpeboBaHMAMU OEWCTBYIOLLNX
"MpaBun ycTponcTea anekTpoyctaHoBok" (MYJ).

8.4 Kcnonb3ynTe Hanps>KeHUs MUTaHWs, COOTBETCTBYHOLWME TpeboBaHWAM K 3NEeKTponuTaHuio And
nHamkatopa NTM-10. Mpu nogaye HanpskeHus NuTaHns HeobxoamMMoe ero 3HavYeHne JOSMKHO YCTaHaBNMBaTbLCA He
bonee, 4YeMm 3a 2-3 cek.

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

8.6 3anpewaeTcs nogknoyaTh U OTKNOYATh COEQUHUTENMN NPU BKMOYEHHOM 3MEKTPONUTaHUN.

8.7 TwaTenbHO NpPOM3BOAMTE MNOAKMYEHME C cobniogeHnem nonspHOCTM BbIBOAOB. HenpaBunbHoe
MOAKIOYEHUE WM MOAKMYEHNE pas3beMOB MPW  BKMAOYEHHOM MUTAHUU MOXET MPUBECTM K MOBPEXAEHWNIO
3NEKTPOHHBLIX KOMMOHEHTOB Npubopa.

8.8 He nogkntovarite Hemcnonb3yeMble BbIBOAbI.

8.9 lpu pasbopke npubopa Ana ycTpaHeHWss HeucnpaBHocTen wunaukatop WMTM-10 pomkeH ObiTh
OTKITHOYEHbI OT CETU SNEKTPONUTAHMS.

8.10 lMpu n3BneyeHnn NpubOPOB M3 KOpMyca HE NMPUKacanTechb K ero SMNeKTPUYECKMM KOMMOHEHTaM U He
noaBepranTe BHYTPEHHWE Y3Mbl U YaCTW yaapam.

8.11 Pacnonarante wuHaukatop WTM-10 kak MOXHO Qanee OT YCTPOWCTB, reHepupyloLmnx
BbICOKOYACTOTHblE M3nydeHue (Hanpumep, BY-neum, BY-cBapouHble annapatbl, MaluWHbl, unu npubopsl
MCNONb3yHLLME MMMNYIbCHBIE HAMPsXKeHWs) BO nsberaHnm cboes B paboTe.
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9. MNopsaaoK ycTaHOBKU U MOHTaXa

9.1 TpeGoBaHuUsA K MECTY YCTAaHOBKM

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

abapuTHble n npucoeauHUTENbHbIE pasMmepsbl uHamkatopa UTM-10 npusedeHs! B npunoxeHun A.

9.2 CoeguHeHMe C BHEWHNMM ycTponcTBaMu. BxogHble 1 BbIXoAHbIe Lenu

BHUMAHME!!! Tpwn nogkntoveHun uHamkatopa WTM-10 cobniopate ykasaHua mep 6GesonacHocTu
pasgena 8 HacTosALWen MHCTPYKLUMMK.

KabenbHble cBA3W, coepuHsitolwme wHankatop WTM-10 nopknovalTcs 4Yepes KNeMMHbIe  KOMOAKU
COOTBETCTBYIOLLETO KINEMMHO-GI0MHOrO COEAUHUTENSI B COOTBETCTBUM C TpeboBaHusiMu AelcTBytowmx "lMpaBumn
YCTPOWCTBA 3NEKTPOYCTaHOBOK".

MopkntoyeHne BXoaoB-BbIXOAOB k MHAUKaTopy MTM-10 Npor3BOAsT B COOTBETCTBMM CO CXEMAMU BHELLUHMX
coeanHeHWI, NpuBeaeHHbIX B NpunoxexHun b.

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

HeobxogumocTb akpaHupoBaHus kabenen, nNo KOTOpbIM NepedaeTcs UHOpMauWs, 3aBUCUT OT ANVHbI
kabenbHbIX CBA3eM U OT YPOBHS MOMEX B 30He NPoKNagkun kabens.

[MpumeHeHne 3KpaHMPOBAHHOM BUTOW Napbl B MPOMbILUIEHHBIX YCNOBUSX ABNSETCA NPeanoYTUTENbHbIM,
NOCKOJIbKY 3TO obecneynsaeT nony4yeHne BblICOKOro COOTHOLLEHUA CI/IFHaJ'I/LIJyM n 3awmnTy ot CI/IHCbaSHOVI nomMmexu.
9.3 NopgknoyeHne ANeKTPONUTaHUA GIIOKOB

BHUMAHMUE!!! Tlpn nopknioveHun asnekTponuTanua mHaukatopos UTM-10 cobniopaTth ykaszaHusa mep
6e3onacHocTu pasfena 8 HacToSILLEN UHCTPYKLIMN.
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10 NMoaroToBKa Kk padoTe. NMopaaok padboTbl

10.1 NMoproToBKa Kk paboTe

MNogkntoyeHne BXoO40B-BbIXOO0B K MHOUKaTopy MTM-10 npom3BogAaT B COOTBETCTBUM CO CXEMAMU BHELLHUX
COeaVHEHN, NPUBEAEHHbIX B NPUNoXXeHnn b.

10.2 KoHdurypaumsa npubopa

MHpukaTopbl npencTaBnsitoT cobov  KOHUrypupyemble KOMMakTHble npubopbl. [lonb3oBaTtenb, He
UMEIOLLIMIA 3HaHWMA U HaBbIKOB MPOrpamMMMPOBaHNS, MOXET MPOCTO BbI3blBaTb U UCMONHATL PasnuyHble (OYHKLUN
nytem KoHdurypauun nigukatopa UTM-10. MHankatop WTM-10 o4eHb rmbkuin B MCNONb30BaHNN U MOXET BbICTPO U
nerko, N3MeHMBLLW KOHMUIypaLmIo, BbINOMHATL HEKOTOPbIE 3a4a4v YNpaBneHnss TEXHONOrMYeCckMMmM npoLeccamu.

Mupgukatop UTM-10 KoHdurypupyeTcs Yepes nepefHiol naHenb npubopa unu yepes ranbBaHUYECKU
pasgeneHHbin MHTepdenc RS-485 (npotokon ModBus), uto Takke no3BonsieT ucnonb3oBaTb NpUOOp B Kayectse
yAaneHHoro yCTponcTBa nNpu paboTe B COBPEMEHHbIX CETSIX ynpaBneHust u cbopa nHgpopmauun.

MapameTpbl koHdUrypaumm mHamkatopa MTM-10 coxpaHsATca B 9HEProHe3aBUCHMON NamMsiTu u npubop
cnocobeH BO30OHOBWTL BLIMOMHEHWE 3ajay ynpaBrieHWs Mocfie MnpepbiBaHWs HanpshkeHus nuTaHus. batapes
pes3epBHOro NUTaHUs He UCMONb3yeTCs.

Mporpamma koHurypaumm nHamkatopa MTM-10 gomkHa 6biTb COCTaBneHa 3apaHee u ocopmreHa B Buage
Tabnuubl (cM. npunoxexHve B), 4To n3basmT nonb3osaTens oT OWMOOK Npy BBOAE NapaMeTpoB KOHUrypaumu.

HasHayeHve anemeHTOB nepegHen naHenn — CBETOAMOAHbLIX WHAMKATOPOB M KNasBwLl NpeacTaBneHo B
COOTBETCTBYIOLUMX pasaenax rna.bl 5. [Mopsgok KoHdUrypaumm N3noxeH B rnase 6.

10.2.1 MopsAoK HaCTPOMKKU aHANoOroBoro Bxoaa

Mpun HacTporike 1 nepecTporike ¢ OQHOrO TUNa BXOAHOIO CUrHamna Ha Apyrom Tumn, Heo6xo4UMO NpPUBECTU B
COOTBETCTBME CriedyoLee:

- mapamMeTpbl MEHIO KOHUIypaummn oTBeYarLLme Tuny BXOAHOro curHana,

- MONOXEHNS NepeMblYeK Ha KNeMMHO-6roYHOM coegnHuTene,

- NOMOXeHWA NepeMblYek Ha nnaTe npoleccopa.

Tunbl BXOAHbIX CUrHANoB, MapamMeTpbl MEHI0 KOHUrypauum U MOSNIOXKEHUS! MepeMblYek MpUBEAEHbl B
Tabnuuyax 10.1 1 10.2.

Tabnuua 10.1 — YHUMUMPOBAHHbLIE CUTHAMbl MOCTOSIHHOIO TOKA U HANPshKeHWs!

MonoxeHue
nepemMblyeKk Ha MonoxeHue
MapameTp MeHI0 KB3-8-14, nepemblyeK Ha
Tun BXogHOro curHana KB3-16-13,
KOHdpurypauum 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], [5-7] J1[3-4],J2 [1-2]
0-200 vB AIN1.00(AIN2.00)=0001 JP1 [1-2], [5-7] J1 [3-4], J2 [3-4]
0-2B AIN1.00(AIN2.00)=0001 JP1 [1-2], [5-7] J1 [3-4], J2 [5-6]

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

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] J1[1-2], J2 [3-4]
+650°C
TCIMrp.21,-50 ... +650°C AIN1.00(AIN2.00)=0008 JP1 [1-2], [5-7] J1[1-2], J2 [3-4]
TXKK (J),0... +1100°C AIN1.00(AIN2.00)=0011 JP1 [1-2], [5-7] J1[3-4], J2 [1-2]
TXK (L), 0 ... +800°C AIN1.00(AIN2.00)=0012 JP1 [1-2], [5-7] J1[3-4], J2 [1-2]
TXKH (E), 0 ... +850°C AIN1.00(AIN2.00)=0013 JP1 [1-2], [5-7] J1[3-4], J2 [1-2]
TXA (K), 0 ... +1300°C AIN1.00(AIN2.00)=0014 JP1 [1-2], [5-7] 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], 32 [1-2]
MpumeyvaHums.

1. lMonoxeHne nepemMbldek Ha KNeMMHO-OM0YHOM coeauHUTENne ANsi HACTPOMKW aHanoroBoro BxoAa
OOJDKHO COOTBETCTBOBATb MOMOXEHUIO NEpPEMblYEK Ha nnaTte npoueccopa, a Takke COOTBETCTBOBATb HOMEpY
napamMmeTpa MeHK KOH(UrypaLmm aHanoroBoro BXxoaa.

2. XapaKkTepuCTVKN TUMOB BXOAHbIX CUrHanoB NpvBeaeHsbl B pasaene 3.

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

Moaynb
aHanoroBoro
BbIXxoAa (onuums)

MepeMunyku
aHanoroBoro
BxoAa
MNepemunykm
aHanoroBoro
BbIXoAa

PucyHok 10.1 — MNMonoxeHne nepeMblvek Ha nnarte npoieccopa
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10.2.2 MopsaAoK HaCTPOMKM aHANOroBoro Bbixoaa
Mpun HacTpoiike n NepecTpoiike ¢ OAHOrO TUNa BbIXOAHOMO CUrHarna Ha Opyron Tur, HeobXxo4MMO NpPUBECTU

B COOTBETCTBME MOJIOXKEHNE NEPEMbBIYKM HA MOAYNEe aHanoroBoro Bbixoaa (yCTaHOBEHHOM BHYTpU npubopa).
Tunbl BbIXOOHBIX CUTHAMOB, Y NOMNOXEHWS NepeMblYku npuBeaeHsbl B Tabnuue 10.3.

Tabnuua 10.3 - NonoxeHus nepemMblvek AN pasHbIX TUMNOB BbIXOAHbIX CUrHANoB

Ko MonoxeHue
A nepeMbIYKM Ha
BbIxoAa i
Tvn BbIxoAHOro curHana npu Y:
3aKaze aHanoroBoro
n3genus Beixona
A (pnc.10.1)
AHanoroBbin Bbixog AO
O1 0 MA 1o 5 MA, RBx<400 Om 1 J1[2-3]
Ot 0 MA 10 20 MA, Rex<100 Om 2 J1[1-2]
Ot 4 MA o 20 MA, RBx<100 Om 3 J1[1-2]

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

10.3. Pexxsum PABOTA

[Mocne BbINOMHEHWA onepauuin KoHdUrypaumun, nHamkatop nepesogsaT B pexvum PABOTA (cm. rnasy 6).
OTOT nepexod TakkKe OCYLLECTBMNAETCS aBTOMaTUYECKN MO UCTEYEHUM OKOMO 2-X MUHYT, AaXe ecnv napameTpbl He
ObInM MoanMUUMPOBaHbI U HE HaXuMmanacb HW ofdHa knasuwa, npubop nepenget B pexum PABOTA. B pexume
PABOTA npoucxoguT u3MepeHue u obpaboTka BXOQHOro curHana no 3agaHHoOW nporpaMMe, a Takke
dopMmpoBaHNE BbIXOAHbLIX BO3LENCTBUN.
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11 KanubGpoBka n nposepka npubopa. JiuHeapusauus
aHanoroBoro Bxoga

Kanubposka npubopa ocyuiectensieTcs:

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

- Npu 3aMeHe JaTynKa;

- Npn U3SMeHeHUn ONnNHbI TNINHUA CBA3N.

11.1 NMoaroToBka npubopa Kk onepauumn KanmbpoBKu

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

- napameTpbl KOHdWUrypauum oTBevalole Tuny BXOZHOrO CUrHamna, MeHK HacTpoek (yHKUMOHamNbHbIX
6nokoB Hopmanu3auum n macwTabupoBaHus,

- NONOXEHWS NEPEMBIYEK HA KIEMMHO-B1OYHOM coeanHuTEne,

- NONOXEHWS NepeMbIYEK Ha NnaTe npoLeccopa.

Heo6x00umMo MOMHUMB, YTO MONOXEHNE NepPeMbI4eK Ha KNEMMHO-BrTOYHOM coeaunHuUTeNe ANsi HACTPONKN
aHanoroBoro BXxO4a [OOIDKHO COOTBETCTBOBATb MOMOXEHWIO MEepemMbldek Ha nnate mnpoueccopa, a Takke
COOTBETCTBOBATL TUNY Bbl6paHHOrO Aatynka YyKa3aHHOro B MEHK0 KOH(*)I/IrypaLLVIVI aHanorosoro BXxoAaa. 310
COOTBETCTBUE NpeacTasneHo B Tabnuuax 10.1 n 10.2.

B MeHIo KoHUrypaumm HeobXxoanuMo 3afaBaTh HWKHUIA U BEPXHUI Npedenbl pa3sMaxa LWKarnbl 1 NosoXkeHue
JeuvmanbHoro pasgenuTens (3anatoi). Ecnu BbiGpaHa Tepmonapa unu TepmornpeobpasoBaTterb CONPOTUBIIEHUS],
TO 3TV 3HAYeHUs yCTaHaB/MBAOTCA aBTOMaTMYECKM, a COOTBETCTBYIOLME MYHKTbl MEHI 3abroKMpoBaHbl Ans
N3MeHeHMs.

Mpu kannbposke nogasaTb ¢ 06pa3uoBoro nNpubopa Ha BXOA aHaroroBbl curHan (TOK, HanpsXXeHne unm
CONpPOTMBNEHNE), KOTOPLIN COOTBETCTBYET BbIOpAHHOMY TUMy AaTyuka B PEKOMEHAOBaHHbLIX Afs Hero npegenax
AmnanasoHa namepeHus. Tunbl gaTunkos, nogknovaembix K MTM-10, u pekomeHagyemble ux npepensl kannbposku
nokasaHbl B Tabnuue 11.1.

MopknioveHne obpasuoBoro npubopa K aHanoroBoMmy Bxogy wHaukatopa WTM-10 ocyliectBnsieTcs
COOTBETCTBEHHO CXeMaM NOAKMYEHMS 4aTYMKOB NpeacTaBrneHHbIM B npunoxeHun b.5, B.6.

B npouecce py4How kannbposkun He TpebyeTca TouHOro paseHcTBa curHanoB 0% u 100% gwanasoHa.
Hanpumep, MOXHO npoBOAWTb KanunbpoBky ans curHanoB 2% u 98% pamanasoHa. BaxHo nuwb TO, 4TOObLI MO
LUMPOBOMY AUCMIE YCTaHOBWUTb 3HAYeHWe, MakcumaribHO Orm3koe K YCTaHOBMEHHOMY 3Ha4YeHVI0 BXOAHOTO
curHana.

Kak ans py4How, Tak n Anst aBToMaTtu4eckon KanMbpoBku AN NOBbILLEHWUS TOYHOCTU U3MEPEHNSI BXOLHOMO
aHanoroBoro curHana [onyckaeTcs Npov3BoauTb kanubpoBKy Ans Bcel Lenu npeobpa3oBaHust curHana c y4eTom
BTOPUYHbIX NpeobpasoBaTenei. Hanpumep, ana BxogHon uenu: “damyuk — npeobpaszosamerib — uHOuUkamop UTM-
10” CTOYHMK 0Opa3sLIOBOro curHana noAkniyaeTcss BMECTO AaTyuka, a onepauus kannbpoBKyM BXOOHOIO curHana
npoussoanTcs Ha nigukatope NTM-10.

Heob6xodumMo noMHuUmMb, 4TO Mocne nposeaneHnAa KaJ'IM6DOBKM Heobxoanumo npon3secTtn 3anunucb
napamMeTpoB (KOS(b(bMLI,I/IEHTOB KaI'IVIGpOBKVI) B 3HeproHesaBMCMMyro namaATb, B MPOTUBHOM Chy4dyae BBeOEHHadA
MHopMaLmsa He 6y,u,eT COXpaHeHa npwu OTKNMYEeHNN NNTaHNA MHOUKaTopa.
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Tabnuvua 11.1 - Tunbl 4AaTYUKOB U pEKOMEHZYeMbIe Npefesbl KanubpoBku

n MonoxeHne
Kon Bxona MpeaentHble peaenbHble 3Ha4YeHUA nepeMbIveK Ha
T MpagupoBoyHas MHAMLMpPYEMble BXOAHOrO CUTHana npu |, o re npoueccopa
n XapaKkTepucTmka 3HaYeHUA npm kanuGposke npu6opa BH 6
AaTtyvka yTpy npubopa
n HCX KanuépoBke
MNapameTp npubopa
Havan. KoHeuHoe
J1 J2
3Ha4yeHue 3HayYeHue
0-5 MA 0 MA 5 MA [5-6]
0-20 A 0,0 ... 100,0 % 0 MA 20 vA [5-6]
4-20 A unn B 4 mA 20 MA [5-6]
0001 0-10B IInHennas YCTaHOBMEHHbIX 0B 10B [3-4] | [5-6]
0-2B TEXHNYECKMX 0B 2B [5-6]
0-75 mB eaunHuLax 0 mB 75 mB [1-2]
0-200 mB 0 mB 200 mB [3-4]
0-5 mA KsanpaTvuHas 0 MA 5mMA [5-6]
0-20 MA 0,0 ... 100,0 % 0 MA 20 vA [5-6]
4-20 mA (Bxoa KanubpyeTes kak unu B 4 mA 20 MA [5-6]
0002 0-10B FHEIHBI. 3aTEeM YCTaHOBIEHHbIX 0B 10B [3-4] | [5-6]
0-2B ’ TEeXHUYECKUX 0B 2B [5-6]
0-75 mB yCTaHaBnMBaeTCs eanHuuax 0 mB 75 mB [1-2]
0-200mB | KBaMpaTMuHas wikana) 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, W100=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 500N, W100=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
TChn 1000, W100=1,391 -50,0 °C... +650,0 °C | 80,000 om 333,230 om
0007 Pt Pt100, o = 0,00390 -50,0 °C... +650,0°C | 80,050 om 332,640 om
Pt Pt100, o = 0,00392 -50,0 °C... +650,0°C | 79,950 om 333,820 om
0008 TCHN p.21, W100=1,391 -50,0 °C... +650,0 °C | 36,800 om 153,300 om
0-5 mA JluHeapusoBaHHas 0 mA 5 MA [5-6]
0-20 mA 0,0 ...100,0 % 0 MA 20 mA [5-6]
4-20 A (Bxoa kanunbpyeTcs kak unn B 4 mA 20 MA [5-6]
0009 0-10B NVHENHbIN, 3aTeM YCTaHOBMEHHbIX 0B 108B [3-4] | [5-6]
0-2B ycTaHaBnvBaeTcsi TEXHNYECKMX 0B 2B [5-6]
0-75 mB nuHeapusoBaHHas eanHuLax 0 mB 75 mB [1-2]
0-200 mB wkana, cM. pasgen 11.2) 0 mB 200 mB [3-4]
JInHeapusoBaHHas
Bxop kanubpyeTcs kak .
0010 Tepmonapa | NVHeRHbIN, 3aTem Avanaso * *
Tepmonapsbl
ycTaHaBnuBaeTcs
NUHeapW3oBaHHasi
wkana, cM. pasgen 11.2)
Tepmonapa 0°C ...
0011 THK (J) THKK (J) +1100°C 0 mB 63,792 mB
0012 %’P’(""(‘I’_r)‘apa TXK (L) 0°C ... +800°C OMB | 66,442 vB
T [3-4] | [1-2]
0013 T;f(":"(rl‘;‘)pa TXKH (E) 0°C ... +850°C OmMB | 64,922 mB
Tepmonapa 0°C...
0014 TXA (K) TXA (K) +1300°C 0mB 52,410 mB
Tepmonapa 0°C...
0015 TAM10 (S) TAM10 (S) +1600°C 0mB 16,777 vB
Tepmonapa 0°C...
0016 1P (B) TNP (B) +1800°C 0 mB 13,591 mB
Tepmonapa 0°C...
0017 TBP (A-1) TBP (A-1) +2500°C 0 mB 33,647 mB

* - onpenenaeTca n yctaHaBnMBaeTCA Nonb3oBaTesfieM.
Mpumevanune. Ecnu ko Bxogy nopkntoyaetca Tepmonapa (AIN.00=[0010]-[0017]), TO B uHOMKaTOpe €CTb
BO3MOXHOCTb KOMMeHcaLunm curHana cBo6oAHbIX KOHLOB TepMonapsb.
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11.2 Kann6poBka yHUMLUMpPOBaAHHOro aHanoroBoro Bxoaa
11.2.1 PyyHaa kanu6poBka

1) B pexvme koHurypauumn yctaHosute napametp CLI1.00 (CLI2.00) "KannbpoBka Ha4yansHOro sHavyeHus
CuMrHana nogaBaeMoro Ha nepBbl (BTOPOWN) yHKUMOHanNbHbIM 6MoK HopManu3auum u MacwtabupoBaHus'.
MopxntounTe k aHanorosomMy Bxoay Al nHankatopa MTM-10 0Opa3LoBbIf MICTOYHWK MOCTOSIHHOIO TOKa M yCTaHOBUTE
BENMMYMHY curHana pasHyto 0 MA (unu 4 MA) B 3aBUCMMOCTU OT MUCMOMHEHUs KaHana, cooTeeTtcTBytowyo 0%
amanasoHa. Haxumas knasuwn [A] wnu [V] yctaHoBuTe Ha gucnnee 3HayeHue Al B TeXHUYECKUX eguHuuax,
cooTBeTcTBYIOWEE 0%. HaxaTb knasuwy [O].

2) B pexvme KoHurypaumm yctaHosute napametp CLI1.01(CLI2.01) "KannbpoBka KOHEYHOrO 3Ha4YeHus
CurHana nofaBaeMoro Ha nepBbii (BTOpPOW) (pyHKUMOHanbHbIA GNoK HopManusaumM u macwtabupoBaHus
YcTtaHoBUTE BeNWUYUHY curHana pasHyto 5 MA (unu 20 MA) B 3aBUCMMOCTM OT MWCMOSMHEHWUs KaHana,
cooTeeTcTBytowyto 100% AnanasoHa. Haxumas knasuwm [A] wnu [V] ycTtaHoBUTE Ha gucnnee 3HadveHve Al B
TexHM4Yeckux egunuLax, coorsetcreytoee 100%. HaxaTb knaBuwy [0].

3) Ana 6onee To4yHOM KanMBpPOBKM KaHana NoBTopuTe onepaunn 1, 2 HECKONbKO pas.

11.2.2 ABTOMaTHUeCKasi KanmbpoBka

1) YcraHosuTe napametp CLI1.00(CLI2.00). Haxmute knasuwy [@]. Mpu HaxaTum codetaHns knasuil [A]
+ [ V] BkntoyaeTcs aBToMaTM4eckas KanmbpoBKa Hyrsi, YTO CONMpPOBOXAAETCA MuraHvem nHamnkatopos “MIN"-“MAX”.
Mpyn  murannm umHaukatopoB “MIN"-“MAX” HyXHO nogaTb Ha BXOA CWUrHam KOTOpbIA COOTBETCTBYET
pEeKoOMEeHOOBAHHOMY HayarbHOMY 3HadeHuto LWwkanbl (cmM.1abn.11.1) u HaxaTe codveTaHue knasuw [A] + [V].
KoadhduumeHT kannubpoBkn Hyns oUKCMpyeTcs aBTOMaTUYECKN.

2) 3ailauTe B peXUM M3MeHeHUs napameTpa CLI1.01(CLI2.01) HaxaTvem knasuium [Q], BKIIOUMTE pexim
aBTOMaTM4eckol KannbpoBKM MapameTpa Haxatuem coyetaHus knasvw [A] + [V]. Mopante Ha BXoA curHan
KOTOpbI COOTBETCTBYET PEKOMEHAOBAHHOMY KOHEYHOMY 3Ha4eHuto wkanbl (cM.Tabn.11.1). Haxmute codeTtaHue
knasvw [A] + [ V] ong dumkcnpoBaHnsa 3HaveHus koadpdmumeHTa kannbpoBku.

KannbpoBka curHana nogaBaemMoro Ha BTOpoOM  YHKUMOHAmNbHbLIM  BGROK  HOpmanusaumm u
MacLITabrMpoBaHUA NPON3BOANTCS aHANOrM4YHO KannbpoBKe CUrHana nogaBaemMoro Ha nepsbiil 6OK.

11.3. KannbpoBka aHanorosoro Bxoga AnA TePMOMETPOB COMPOTUBIEHUSA U
npeobpa3soBaTenen TePMOINEKTPUUYECKUX

11.3.1. KanubpoBka aHanoroBoro Bxogda pAnA MOAKMIOYEHUss [aTYMKOB TEepMOMETpPOB
conpotuBneHna TCM 50M

1) B napameTpe koHdurypaumm AIN1.00(AIN2.00) ycTaHOBUTb:
Twun paTymnka 0003

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

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

3) Ha marasuHe conpoTMBIEHWI YCTAHOBUTbL 3HAYeHWE COMPOTUBMEHMS ANs BbIOPAHHOrO Tuna Aartdvka
39,225 Om, cooTBETCTBYOLLEE HAYaNIbHOMY 3Ha4YEeHUIO NpU KanubpoBkKe.

4) B pexnme koHdurypaumm yctaHoBuTb napameTp CLI1.00(CLI2.00) "KanubpoBka Ha4anbHOro 3Ha4eHust
CurHana noJaBaeMoro Ha nepBbii (BTOPOWN) yHKUMOHANbHbIM Onok Hopmanusauum u MacltabupoBaHusa'.
Haxumas knasuwu [A] unu [V] ycTaHoBUTE Ha LMPPOBOM gucnrnee 3HayeHue, COOTBETCTBYIOLWEee TeMnepaType
Hauana Lkanbl Npy kanubposke "-50,0°C". Haxatb knasuwy [O].

5) B pexxume KoHgurypauum yctaHoBuTb napametp CLI1.01(CLI2.01) " KanubpoBka KOHEYHOrO 3HaYeHWs
CWrHarna nogaBaemMoro Ha nepBblv (BTOpoW) YHKLMOHAaNbHbIN 6ok HopManu3auum n mactabupoBanus .

6) Ha marasvHe cCOnNpOTUBNEHUA YCTAHOBUTb KOHEYHOE 3HayeHue COMpPOTMBNEHUSA Npu kannbposke AnNd
BbIOpaHHOro Tvna gatyuka 92,775 Om.

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

8) [ina 6onee TOYHOW KanMOpPOBKM KaHana NoBTOpUTE onepaunm 3 — 7 HECKOJTbKO pas.

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

KannbpoBka BxoAa Npon3BoAUTCSt aHanornyHo kannbposke Bxoga TCM 50M, 3a UCKMOYEHNEM YCTaHOBKM
HayanbHbIX U KOHEYHbIX 3HAaYEHUIN CONPOTUBIIEHMI HA MarasuHe conpoTuenenns 78,450 Om — 185,550 Om, a Takke
B nmapameTpax KoHdurypauum ansi BelbpaHHoro kaHana (napametp AIN1.00(AIN2.00)) yctaHOBUTb TUMN 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 geuyManbHOrO pasfenuTens, HWKHUA U BEPXHUWA Npeaen pa3maxa Likanbl ycTaHaBnvBaeTcs
aBTOMaTMYECKN COOTBETCTBEHHO Tabnuubl 11.1.

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

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

4) B pexvme koHdurypauum yctaHosuTe napameTtp CLI1.00(CLI2.00) "KanubpoBka HayanbHOro 3Ha4eHus
CuMrHana nogaBaeMoro Ha nepsbli (BTOPOWN) PyHKUMOHAanNbHbIM 6noK HopManu3auum u MacwtabupoBaHus'.
Haxumas knasuwmn [A] nnu [ V] ycTaHoBUTE Ha Aucnnee 3HadyeHne, COOTBETCTBYOLLEe TeMnepaType HavyanbHoOMy
3HaYeHUto LKanbl Npu kanubposke "-50,0°C”. HaxaTb knaBuLly Q.

5) B pexume koHdurypauum ycraHosutb napameTtp CLI1.01(CLI2.01) "KanubpoBka mMakcMmyma curHana
nogasaemoro Ha nepBbivi (BTOpoW) yHKLMOHAaNbHbIN 6ok HopManusauum n maclTabvposaHns”.

6) Ha marasvHe cOnpOTUBNEHUA YCTAHOBUTb KOHEYHOE 3Ha4YeHue COMNpOTMBNEHUSA Npu kannbposke AnNS
BblGpaHHOro Tuna gatynka 166,615 Om.

7) Haxvmasa knaBuwm [A] vnm [V] ycTaHOBWUTL Ha AWcChnee 3HayeHue, COOTBETCTBYHLLEE KOHEYHOMY
3HAYEHMIO LLKanbl Npu kanubposke "650,0°C ". HaxaTtb knasuuy [O)].

8) Ons 6onee TouHOM KanMBpPOBKM kaHana NoBTOpuUTe onepauun 3 - 7 HECKOSbKO pas.

11.3.4 Kann6poBka aHanoroBoro Bxoa ansl 4aT4MKoB TepMomMeTpoB conpoTtuBneHusa TCIM 1000

KannbpoBka Bxoga nponsBoanTcsa aHanormdHo kanvbposke Bxoga TCI1 5001, 3a ucknioyeHnem yCcTaHOBKU
HayanbHbIX N KOHEYHbIX 3HAYEHWUI CONPOTMBIIEHMI Ha Mara3uHe conpoTtueneHus 80,00 Om — 333,23 Om, a Takke
YCTaHOBWUTb TUN JaT4ymka aHanorosoro curHana 0007.

11.3.5 Kann6poBka aHanoroBoro Bxoga ansi TepMoaneKkTpuyeckux npeodbpasoBaTernen

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

11.3.6 Koppekuus nokasaHui gaTymka TepMoKOMMeHcaumm

[atunk TepmokomneHcaummn (BXOA4 TeMNepaTypHOM KOMMEHCaUun XONO4HOro crnasd Tepmonap) YCTaHOBIEH
Ha KB3-16-13-0,75, KB3-17P-01-0,75, KBE3-17C-01-0,75 1 Kb3-17K-01-0,75.

C nomoubio napametpa SYS.05 cmellalTca 3HayYeHus nonydaemble OT Tepmornapbl. B gaHHOM meHio
UMpOBOM OUCNNEN MNOKa3biBaeT 3HAJYeHMe TemnepaTtypbl MONyYeHHOe OT Tepmonapbl, KOTOpoe npu
HeobX0AMMOCTM OTKOPPEKTMPOBATL C MOMOLLbIO KraBuL NporpaMmmmupoBaHis A Y.

Hanpumep, ecnu TemnepaTypa wusmepsiemon cpeau 40,5°C, a wuHaukatop nokasbiBaet 40,8°C, TO
Heo6XoaMMO 3aiTh B NyHKT MeHo SYS.05 u knaeuwer [ V] ymeHbLIMTL 3Ha4YeHus Temnepatypbl ¢ 40,8 o 40,5.
HaxaTtb knaeuwy noaTBepXaeHUs [O] N COXpPaHUTb U3MEHEHWS B COOTBETCTBYIOLLMM MYHKTE MEHI (CM. pasgen
6.3.4).

11.4 Kann6poBka aHanoroBoro BbixoAa (B crny4yae 3aka3sa onuum)

Mepen Havanom kanMbpPOBKM aHaNOroBoro Bbixo4a HEOOXOAMMO MPMBECTM B COOTBETCTBME MOJIOXKEHNE
nepemblYkM Ha MOAYNe aHanoroBoro Bbixoda (YCTAHOBMEHHOM BHYTpu npubopa). Tunbl BbIXOAHbIX CUrHamNoB U
nosnoXeHue nepemblvkn npuBeaeHsl B Tabnuue 10.3.

YpoBeHb kannbpoBKKM aHanoroBoro Bbixoda WUMeeT Tpu napameTpa. Mapametp CALO.00 ucnonb3ayetcs
Ons vnHavkaumm aHanorosoro Bbixoga B %. Ecnu nHamkatop UTM-10 HaxoguTcs B pyvyHOM pexume, TO B 3TOM
NyHKTE MOXHa TaKke Npon3BOAUTL U3MEHEHUSI COCTOSIHMSA aHanorosoro Beixoga AO.

MyHktel CALO.01 n CALO.02 wucnomb3yloTcs Ans KanubpoBKM HavanbHOrO M KOHEYHOro 3HayeHus
aHanoroBoro Bbixoda. Nopagok kannbpoBKM cneayLwuii:

1) Mogkntouute K aHanorosomy Bbixogy AO nHaukaTopa NTM-10 o6pasuoBbIi U3MEPUTENbHBIA NpUMbop -
MunnMamMnepmeTp NOCTOSIHHOrO TOKa.

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

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

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

6) Haxvmasa knaBuwm [A] wnmn [V] ycTaHOBUTE BEMWUYMHY BLIXOAHOrO CUrHama no MunnvamnepmeTpy
paBHyto 5 MA (nnn 20 MA), cootBeTcTBytowwyto 100% auanasoHa, B 3aBUCUMOCTU OT UCMONHEHNS KaHana.

7) Haxatb knasuuy [O].

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

Heob6xodumMo noMHumb, 4TO TNOCMEe NPOBEAEHWUs KanMbOpoBKM HeobGxoaAMMO MpOoM3BECTU 3anucb
napameTpoB (Ko3achdpuLMeHTOB KanmbpoBKW) B 3HEProHe3aBMCUMMYKO NamsaTb (cM. pasgen 6.3.5), B npoTMBHOM
cny4vae BBegeHHas nHdopmaumsi He GyaeT coxpaHeHa npu OTKNIOYEHUN NUTaHWUA nHAMKaTopa.

11.5 NpoBepka NpaBMILHOCTU KanNMOPOBKN aHaNoOroBbiXx BXOAOB *

Ons Toro, 4tobbl NPOBEPUTL NPaBUIBLHOCTL KanMBpoBKM cUrHana nogasBaemMoro Ha MepBbin UMM BTOPOW
yHKUMOHaNbHbIM 6MoK Hopmanusaumm u  MacwTtabupoBaHus, Heob6XOAUMMO NpOYecTb C BEPXHEro YPOBHS,
nporpammMHbiM naketom Mic-Intellect, pervctpbl KanMbpoBoOK Havana u koHua Lwkanbl (cM.Tabnuyy 7.1). MNocne atoro
HagoO CpPaBHUTb 3HAYEHWs STUX PEerncTpoB C 3HAYEHUAMU MpeAcTaBneHHblMM B Tabnuue 11.2 ans
COOTBETCTBYHOLLEro Tuna gatyuvka. Ecnm aTm 3HayeHns otnmyatotces 6onblue Yem Ha £5%, 3HaumT kanmbposka Gbina
nposefeHa HeBepHO. MNprYMHON 3TOro MOXeT BbITb HECOOTBETCTBUE NPU KanMbpoBke:

- MOOAHHOrO CUrHana Ha BXOA M HacTpoek npubopa oTBevaloLLmx 3a KanmbpoBky;

- MepeMbIYeKk Ha nnare npoueccopa u (Unu) KNnemmHo-6no4YHOM coeguHUTEnNe;

- HECOOTBETCTBME NapameTpa MeHI0 KOHUrypaumm OTBEYatoLLero Tuny BXOAHOMO CUrHana nepemMblykam.

[Mocne ycTpaHeHnst NpMYMHbI HENPaBUITLHOW KanMbpoBKM HYXXHO NOBTOPHO OTkannbpuposaTb Npmbop.

Tabnuua 11.2 — 3Ha4YeHns napamMeTpoB KanMbpoBOK

Kopn Tvn paTtyuka 3HavyeHus napaMeTPoB KanMbpoOBOK 3anucaHHble B COOTBETCTBEHHbIE
BXxoaa perncTpbl
Hauano wkanbl KoHel wWwkanbi

0-5 mA 1957 5145
0-20 mA 1957 14714
« | 4-20 MA 4506 14714
0001 S [0-10B 1957 14677
'S | 0-2B 1957 14713
s [075mB 1957 16193
= [0-200 B 1959 2038
0-5 MA 1957 5145
& | 0-20 MA 1957 14714
g 4-20 MA 4506 14714
0002 5 [ 0-10B 1957 14677
g [ 02B 1957 14713
8 | 0-75mB 1957 16193
>~ [70-200 mB 1959 2038
0003 TCM 50M 2631 5736
0004 TCM 100M 4906 11123
0005 TCM Ip.23 2776 5787
TCM 500 2676 10025
0006 Pt50, a = 0,00390 2678 10007
Pt50, a = 0,00392 2675 10042
TCM 1000 4998 19699
0007 Pt100, a = 0,00390 5001 19665
Pt100, a = 0,00392 4995 19734
0008 TCM Mp.21 2493 9254
. | 0-5MA 1957 5145
¢ | 0-20 mA 1957 14714
g [ 420 mA 4506 14714
0009 ¢ | 0-10B 1957 14677
§ [02B 1957 14713
z | 0-75mB 1957 16193
= | 0-200 vB 1959 2938
0011 TXK (J) 1963 14068
0012 TXK (L) 1963 14576
0013 TXKH (E) 1968 14282
0014 TXA (K) 1968 11908
0015 TrN10 (S) 1968 5150
0016 TP (B) 1964 4541
0017 TBP (A-1) 1964 8336
[aTtymk TepmMokomneHcaumm 40 800

* MpoBOAUTCS TOMbLKO TOrAa, Koraa ecTb COMHEHMS! B NMPaBUIIbHOCTY BLIMOSIHEHWSA onepauuin kanubposkuy,
W NPaBUNbHOCTM (OYHKLMOHUPOBaHMS npubopa.
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11.6 JlnHeapusauusa aHanoroBoro Bxoaa

®yHKUMA NUHeapu3auuyu noguvMHeHa NepBOMY M BTOPOMY (PyHKLMOHarNbHOMY OGnoky Hopmanusauun u
macluTabmpoBaHus. JiuHeapusaums AaeT BO3MOXHOCTb MPaBUIIbHOTO (PU3NYECKOro NPEeACTaBMEHUst HENMUHENHbIX
perynupyembix 1 ©3mMepsieMblx 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 0cobeHHoOCMbI ecmb mo, Ymo npu esibope napamempa WND1.00(WND2.00)=0002 (0sa okHa omobpaxeHusi)
00HO OKHO Mbl MOXeEM Hacmpoums Ha napamemp 6e3 nuHeapusayuu, komopsil 6y0em dagamb 3HayeHue YPOBHS 8 eMKOCMU.
Bmopoe 0kHO Hacmpoums Ha NUHeapu3uposaHkil napamemp (ghusuyecku o0Ha U ma xe 8x00Has eenuquHa), Komopsil 6ydem
0asamb 3HayeHUe eMKocmu 8 umpax, Mempax Kybudyeckux unu kurmogpammax npodykma. Takum ob6pa3om, nepekndyeHuem
knasuwu [Q)], Moxem Habmodams 3a YpOBHEM U 06bEMOM 8 KOHMPONUPYEMOU eMKOCMU.

Mpwn nHgukauum nMHeapmampyeMOVl BeINM4KnHbI, onpeaendarnwmnmMmmn napamMmeTpamMmm ABNAKTCA Ha4ano 1 KOHel,
LKanbl (I'IpOLl,eHTHOG OTHOLWEeHMe K Aunana3oHy M3MepeHVIﬂ), nornoXxeHne pgeunMarnibHOro pasgenuTtend, a Takxe
AKBUAUCTAHTHbBIE OMOpPHbLIE TOYKM NuMHeapu3auuun. KpuBas nuHeapusauum UMeeT «NpesioMfeHnsi» B OMOPHbIX
TOYKax.

11.6.1 MapameTpbl NMHeapusauumn

Hanpumep, napameTpbl nuHeapusauun yHKUMOHaANbHOro 6rioka Hopmanusauum maclitabupoBaHusi
cnepylowme:

KoHdgpueypauyusi nepeozo u emopozo 6510ka

AIN1.00(AIN2.00) =0009 - Twn wkankl - NMHeap1M30BaHHas
AIN1.06(AIN2.06) KonnyecTtBo y4acTkoB nMHeapusaumm
AIN1.03(AIN2.03) MonoxeHne aeumMManbHOro pasgenuTens npu NHAMKaumm

A6cyucchl ONopHbIX MoYeK IuHeapu3ayuu

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

OpduHamsi OMOPHbLIX MOYeK SIuHeapu3ayuu

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

11.6.2 OnpepeneHne onOpPHbIX TOYEK IMHeapusauum
11.6.2.1 OnpedenieHue Konuyecmea y4acmkos luHeapusayuu

lMocne onpegeneHna HeobxoouMoOe KONMUYECTBO YYacTKOB nuHeapusauum Heobxoaumo 3agaTb 9TO
3HayeHune B napameTtpe AIN1.06(AIN2.06). Npepensl nameHennsa napametpa AIN1.06 ot 0000 go 0039, AIN2.06 ot
0000 po 0019. MNpwn BeOoAe 3HaveHns ot 20 go 39 B napameTp AIN1.06, nepebie 20 ToYeK NMUHeapu3auMm BBOOSATCH
Ha ypoBHe LNX1 u LNY1, a octanbHble 20 TOYek Ha ypoOBHE NnunHeapu3auuu BTOpPOro 6roka Hopmanusauuv v
mMacwTabupoBaHusa LNX2 n LNY2. MNpu aTtom, geummanbsHbii pasgenutens (3ansTtas) ans yposHen LNY1 n LNY2
BGepeTcs C YPOBHS HACTPOWKU r1ep8o20o PyHKLUMOHaNbLHOro 6roka Hopmanusaumm n mactabrposanus AIN1.03.

! Mpn ucnonb3oBaHuM Gonee 19 y4yacTKOB nMHeapu3auuMm AN nepBoro 6Gnoka Hopmanu3auun wu
MaclTabvpoBaHusi, NMMHeapu3aums BTOporo 611oka Hopmanusauum 1 macliTabmpoBaHus HeBO3MOXHa!

Bbibop HeobxoaMmoro KonM4ecTsa y4acTKOB NMHeapusaLum NpomM3BoauTcs u3 coobpaxkeHns obecneyeHns
Heo6X0AMMON TOYHOCTU U3MEPEHUS.
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11.6.2.2 OnpedeneHue 3Ha4yeHUl OMOPHbLIX MOYEK fuHeapusayuu

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

CootseTcTBytowme 3HadeHus Xi (B %, ot 00,00% o 99,99%) BBoaATCA B NapameTpax:
Ab6cuyucchkl OMopHbIX MOYeK TuHeapu3ayuu
LNX1.00(LNX2.00)

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

Abcuucca HavanbHOro 3HaveHust (B % OT BXOAHOrO curHana)
Ab6cuucca 01-ro yyacTtka
Ab6cuucca 02-ro yyacTtka
LNX1.18(LNX2.18)
LNX1.19(LNX2.19)

Abcuucca 18-ro yyacTtka
Abcuucca 19-ro yyacTtka

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

OanHambl OIMOPHbIX MOYeK JIuHeapu3sayuu

LNY1.00(LNY2.00)
LNY1.01(LNY2.01)
LNY1.02(LNY2.02)
LNYL.18(LNY2.18)
LNY1.19(LNY2.19)

OppauHaTa HavanbHoro 3Ha4yeHus (curHan B Tex. ed. ot -9999 no 9999)
OpguHaTta 01-ro yyacTtka
OpguHaTta 02-ro yyacTtka

OpauHata 18-ro y4yactka
OpauHata 19-ro yyactka
11.6.3 NMpumepbl NMHeapu3auum CMrHanoB

JInHeapusaums curHana, nogaBaemMoro Ha nepBbiv (pyHKLUMOHanbHbIA 6ok
HOopManusauuu n MmaclwTabupoBaHus, NpeacTaBrieHHas rpaduyecku (KpuBon)

Mpumep 1.

WHamumpyemoe 3HaveHune B PeanbHas xapakrepuctuka,
TEXHUYECKMX eanHuLax npencTaBreHHas rpacunyeckn
°C
OpauHaTta
3-ro yyacTtka N\ 999,9
JInHeapu3so-
750,0 3 yu. BaHHas
OpgauHaTta xapakTe-
2-ro yyacTka - ———— | puctuka
0,
Opauara | , 3500 axontioro
1-ro y4acTtka A
curHana
1-1 yy.
A X
I T
20,00 50,00 / 60,00 /99,99
HavanbHoe Abcuucca Abcuucca Abcumcca
3HayeHne 1-ro yyactka 2-ro yyacTka 3-ro yyacTka

KoHcpuzypupyembie napamempsi Onisi 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 (mHguumpyetcs «000,0»)
LNY1.01 = 3500 (mHauumpyetcs «350,0»)
LNY1.02 = 7500 (mHamumpyeTcs «750,0»)
LNY1.03 = 9999 (mHanumpyeTcsa «999,9»)



Mpumep 2.

IlnHeapusauua curHana cHUMaemoro ¢ Tepmonapsl rpagyuposku TTM68, u nogasaemoro Ha Bxoa Al yepes
HopMUpyloLWMIA NpeobpasoBaTtens, Auana3oH uamepsiembix Temnepatyp 0 - 1400°C, gnana3oH BXOAHOrO curHana
Hopmupytowero npeobpasosatens 0 - 14,315 mB (0 — 100%), Anana3oH BbIXOOAHOrO CUrHama HOPMUPYHOLLEro

npeobpasosatens 4 - 20 MA (0 — 100%).

Ona obecneyeHnss HeoOXOOUMOW TOYHOCTU n3mepeHua BbI6VIpaeM 19 y4acCTKOB JnHeapus3aumm wun
pacCynTaHHble 3Ha4YeHUdA B % BXOOHOrO curHana ans Kaxgon OMOPHOW TOYKM BBOAATCHA B COOTBeTCTByIOLLI,VIVI

napameTp KoHduUrypauum.
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KoHgpuaypupyembie napamempsi 05151 npumepa 2:

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

Tun wkansl BTOporo 6noka - nMHeapnsoBaHHas

Konuuectso Yy4acCTKOB NiMHeapusaunun
MonoxeHne geummMansHOro pasgenutena npn nHgnkaunn

MapameTpbl KOHUrypauny paccunTbiBalOTCA 1 BBOAATCA cornacHo Tabnuvuel 11.3.

Tabnuua 11.3 — PacyeT n BBOA4 NapameTpoB nNuHeapmsauumn npumepa 2.

JIuHeapusauusa curHana, nogaBaeMoro Ha BTopoi (pyYHKLUMOHaNbHbIA 6ok
HOpManusaumMm U macliTabupoBaHus, NpeAcTaBrieHHas rPaaMpPoOBOYHON Tabnuuen

MapameTpbl MapameTpbl
KOHcurypaumm KOHurypaumm
Homep 3HaueHue 3HaueHue
onopHoun n3mepsieMomn BXOAHOro OpduHambl OMOPHbIX A6cyucchbi OropHbIX
TOYKMN Temnepartypbl, curHana moyek luHeapu3sayuu movyek uHeapu3ayuu
°C B mB emopo2o 6s10Ka emopoz2o 6s10Ka
Homep Beodumoe Homep Beodumoe
napamempa | 3Ha4YeHue, | napamempa | 3Ha4eHue,
°C %
0 0 0,000 LNY2.00 0000 LNX2.00 00,00
1 50 0,297 LNY2.01 0050 LNX2.01 02,07
2 100 0,644 LNY2.02 0100 LNX2.02 04,50
3 150 1,026 LNY2.03 0150 LNX2.03 07,17
4 200 1,436 LNY2.04 0200 LNX2.04 10,03
5 250 1,852 LNY2.05 0250 LNX2.05 12,99
6 300 2,314 LNY2.06 0300 LNX2.06 16,16
7 350 2,761 LNY2.07 0350 LNX2.07 19,32
8 400 3,250 LNY2.08 0400 LNX2.08 22,70
9 450 3,703 LNY2.09 0450 LNX2.09 25,97
10 500 4,216 LNY2.10 0500 LNX2.10 29,45
11 550 4,689 LNY2.11 0550 LNX2.11 32,84
12 600 5,218 LNY2.12 0600 LNX2.12 36,45
13 700 6,253 LNY2.13 0700 LNX2.13 43,68
14 800 7,317 LNY2.14 0800 LNX2.14 51,11
15 900 8,416 LNY2.15 0900 LNX2.15 58,79
16 1000 9,550 LNY2.16 1000 LNX2.16 66,71
17 1100 10,714 LNY2.17 1100 LNX2.17 74,84
18 1300 13,107 LNY2.18 1300 LNX2.18 91,56
19 1400 14,315 LNY2.19 1400 LNX2.19 99,99
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12. TexHU4YeCcKoe obcnyXxnBaHue

12.1 MNpu npaBunbHow akcnnyaTaumn nigukatop UTM-10 He TpebytoT NoBCEAHEBHOIO OOCMYXMBaHWUS.

12.2 MNepuoamyHoCTb NPOUNaKTUHECKNX OCMOTPOB U PEMOHTOB nHankaTopos MTM-10 ycTaHaBnuBaeTcs
B 3aBMCUMOCTM OT NPOU3BOACTBEHHBIX YCIOBUIA, HO HE pexe ABYX pa3 B roj.

12.3 lMpu aonutenbHbiIX nepepbiBax B paboTe pekomeHayeTcs oTknwouatb mHaukatop UTM-10 ot cetn
ANEKTPONUTaHWS.

12.4 Bo Bpemsi NpohunNakTUYECKUX OCMOTPOB: MPOBEPSATb M YMCTUTL KaberbHble 4YacTu CoeaUHEHUN
(sckpbiTve wnHgukatopa WTM-10 He ponyckaeTcd); KNeMMHO-6M0YHbIE coeavHUTenun, MpoBepsTb MPOYHOCTbL
KpenneHns 61oka, MOHTaXHbIX XryTOB; MPOBEPSTb COCTOSAHME 3a3eMNSAIOLLMX MPOBOOHMKOB B MECTaxX COEANHEHUN.

12.5 Oumnctka npubopa: He ncrnonb3ynte pacTeopuTenU 1 NoAoL6HbLIE BellecTBa. [INsa O4YUCTKM yCTpoMCTBa
nonb3ynlTecb CNpPTOM.

13. TpaHcnopTupoBaHMe U XpaHeHue

13.1 TpaHcnoptupoBaHue wuHaukatopa WTM-10 ponyckaeTcss TONMbKO B YNakoBKe NpeanpuaTus-
N3roTOBUTENS U MOXET NMPOM3BOAUTLCA MoObIM BUAOM TpaHcnopTa.

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

13.3 Tlocne TpaHcnoptMpoBaHua wuHamkatop WTM-10 HeobxoouMMo BblaepxaTb B MOMELLEHUMU C
HOpMarnbHbIMW YCITOBUSIMU HE MeHee 6-1 4acoB, TOMbKO MOCIEe 3TOro NPOM3BECTM PACMNaKoBKY.

13.4 MNpefenbHbIN CPOK XpaHEHUS - OOMH rof.

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

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

13.7 B npouecce xpaHeHuM unu akcnnyatauumn He KnaguTe Tskenble npeameTsl Ha nHavkatop MTM-10 n
He noJBepranTe ero HWKaKoMy MEeXaHW4YeCKOMY BO3OEWCTBMIO, TaK Kak YCTPOWCTBO MOXeT AedopMupoBaThbCs U
noBpeaunTbCs.

14. NapaHTUM nsrotoBuTens

14.1 MapaHTUHLIA CPOK yCTaHaBnMBaeTcs 5 neT co AHA oTrpy3ku nHamkatopa UTM-10. Ina nHamkaTtopos,
KOTOpble MOCTaBNSATCHA Ha 3KCMOPT, rapaHTUHbIA CPOK aKcnnyaTauum - 18 mecsiLeB Co OHA UX CNefoBaHus Yepes
[ocynapcTBeHHY0 rpaHmLy YKpauHbl.

14.2 N3rotoBuTENb rapaHtmpyet cootBeTcTBme uHaukatopa UTM-10 TexHudeckum ycrosusim TY Y 33.2-
13647695-004-2003 npu coOMNOAEHWM YCIOBUI XpaHEHWUsl, TPaHCMOPTMPOBAHUSA, MOHTaXa W 9KchnyaTauuu,
yKa3aHHbIX B MHCTPYKUMM MO 9KchnyaTaumu Ha mHamkatop MTM-10. MNpu HecobrniogeHun notpebutenem AaHHbIX
TpeboBaHU NOTpebuTens NMaeTcs nNpaea Ha rapaHTUHLIA PeMOHT nHamkatopa NTM-10.

14.3 Mo [OroBOpeHHOCTN C r|0Tpe6v|TeneM npeanpuaTne-n3roTtoBnTENb OCyLLEeCcTBNAEeT nocnerapaHTUnHoe
TexXHn4yeckoe O6Cﬂy)KMBaHI/Ie, TeXHUYECKYI0 NoAAEepXKYy U TexXHUYeCKne KOHCynbTauunm no BCceM BuAaAM cBoOen

NPOAYKLMM.
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NMpunoxeHue A. N'abapuTHble n npucoeauHUTESbHbIE
pa3mepbl UTM-10

Pa3mepb! uudpoebix UHOUKaMopoe: IMAPAMETP

oo
’. 14
!.!

8
PucyHok A.1 — BrHewHul eud uHoukamopa UTM-10
Bud Bud Bud
c3adu c6oky criepedu
HNTM-10
43 —3
90 162 max | 96

170 max (MoHmaxHas 2s1y6uHa)

PekomeHdyemasi monuwjuHa wyuma om 1 0o 5 mm.

PucyHok A.2 - [abapumHble pasmepbi

Pasmemka omeepcmuii Ha wjume

' 150 min

100 min

_____ S 45 08

PucyHok A.3 - Pasmemka omeepcmull Ha wume
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MpunoxeHue b. NMoagknroyeHne npubopa. Cxembl

BHeWHUX COeaANHEeHU

UTM-10 . Bua c3agu

—_—————
—_— _——

X1

Al
n
o O O O
§§~-Tucoocoo .
- JP1 N
— = -A ;g
| —Al HERD
e@ -0 Teols O E
<1 [ -A0 B
<—T=| +A 3
<13 B O
—= v
— ] 2 O
o O O O
42 max

X1, KB3-8-14-0,75

PucyHok b.1 - lNodkmoyeHue KnemmHo-61104Ho20 coeduHumensi Kb3-8-14-0,75 k uHOukamopy MTM-10.

UTM-10 . Bug c3agun

e —————
—_— _—
_—

X1

PucyHok B.2 - lNodkmodeHue knemmHo-6104Ho20 coeduHumensi Kb3-16-13-0,75 k undukamopy UTM-10.

OON

I
—>1| A1
—>¢ -An
<3 +AD §
<+ a0 3
<> A
<1 B D02
—9; W26V (w1 wp| +24VD 12
—@ wv |0 O] -24v0

O O O &)

55 max

X1, KB63-16-13-0,75

75 max

UTM-10 . Bug c3agun

X1

@YY . O
Ja— =3
™ ™2 0CCCco0O0O0
22;%5 00600000
"t * - EET
(] (]
oY
5
3
o)
JP3
55 He  H3
@8 80 O
a2
Sl=s(=]=
[an)]
B REEE
+ | + I
OO T O Ip Op T 207 B 5 2 B0

86 max

X1, KB3-17P-01-0,75 “—~— “—~—/
X1,KB3-17C-01-0,75 DOl  DO2
X1, KB3-17K-01-0,75

PucyHok b.3 - lNodknroyeHue knemmHo-6r104H020 coeduHumens Kb3-17P-01-0,75, K63-17C-01-0,75 u

KB3-17K-01-0,75 k uHoukamopy MTM-10.
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B.1 Cxema pacnonoxeHusi CUrHaNnoB 1 rabapuTHble pa3mepbl KNeMMHO-
6no4yHoro coegunutensa Kb3-8-14

O NO O@ O Hoxkm (2 wr.)
E 0O 0O 0O 0 0O O 0 O © ﬁgﬂs yBC.;iHOBKM
> T -8-14 Ha
Bxon MAPAMETP cceccccols /7 oo DINSST.5
\_ > +Al z / >
acnonoxeHue
AHanorosbIN BbIXO, C’% -Al ; V(
a 8 nepemblykv Ans
(onuusy) \E |~ +A0 ~ E HacTponku Bxoaa Al
S Y ;) 3
MNoagkntoyeHne -
wTeperica = = A MNogkntoyeHne
e 4@5 I © P3 TEPMUHANbLHOO
-485 — cm. 15| B 3 T | eancTopa
npunoxexue b.11 - 9 P P
—T1=| +24V
— - E\G) MHankaTop Hanm4us
MuTaHve nHamkaTopa / @ 24V e nmimm H‘; KB3-8-14
NTM-10 o O O O
42 max
PucyHok bB.4 - Cxema pacrionioxXeHuUsi cusHanog u eabapumHble pasmepbl KIeMMHO-65104H020

coeduHumers Kb3-8-14

MonoxeHue nepembiukn JP1 onsa HacTporku Bxopaa:

[dnana3oH BXogHOro curHana Bxog Al
MonoxeHne nepembiykun JP1

O1 0 MA fo 5 MA [1-2], [7-8]

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

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

OT0B go 10 B [2-4], [5-7]
OTr0Bpo2B [1-2], [5-7]

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

MpumeyaHus.

1. KneMmHo-6n04HbI coeguHnTenb KB3-8-14 npegHasHayveH ans MoHTaxa Ha penbc DIN35x7,5.
2. Heuncnonb3yemble knemmbl knemmHo-6no4yHoro coeanHutens KB3-8-14 He nogkniovarsb.
3. MNepembiika JP3 npegHasHavyeHa [ns MOOKMIOYEHWs TepMuHanbHoro pesuctopa (120 Owm),

yctaHoBneHHoro Ha nnate Kb3-8-14. 3amkHyToe coctosiHne JP3 cooTBETCTBYET MOAKMIOYEHHOMY TEPMUHANBHOMY
pesucTopy.
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B.2 Cxema pacnonoxeHusi CUrHanoB U rabapuTHble pa3mepbl KNeMMHO-
onoyHoro coeanHuTtena KB3-16-13

PacnonoxeHne
nepemblyek Ans
HaCTPONKKN BXoAa

MopgkntoyeHne kabens
KNeMMHO-65104HOro
CcoeavHUTENsT — CM.
npunoxexune b.4

Hoxkn (2 wr.)

MoakntoyeHve ANsi yCTaHOBKY
TepMmuHaTopa KB3-16-13 Ha
nHTepgenca RS- pensc DIN35x7,5
485 — cm. .
npunoxenve b6.11
| O \ez O, [21°]
MogknoyeHne \ /
paTKoe K PN cocicoce
npuéopy — cm. A MopaknioyeHne
npunoxenve 5.5 — ~N BAl ONCKPETHbIX
— 1> +AI Al 9 MCMONHUTENbHbIX
5 10 YCTPOMCTB W Harpy3ok
MopkntoyeHne aHanoroBbIx @ -All “ — cM. npunoxeHve 6.8
MCNOMHUTENbHLIX YCTPOWCTB =3 +A0 1 E
K npubopy (onuus
pubopy (onuus) Y 2 |8
- 5
Mopkniovenvie 96 “A DO 13
nHTepdelica RS- P s1 B D02
485 —cmMm. 7 1
npunoxeve 5.11 —>g | 24V |1 w2 *2WVD |
— v 0 Q) -24vo @
MuTtaHue npnbopa S m S AN O
UTM-10 - 5 max
.
WNHaukaTop Hanuuus
WHavkaTop HanpshkeHnst Ha
NOAKIOYEHNS BHELLHErOo KNemMMmax NUTaHus
MCTOYHUKA NUTaHUA AMCKPETHBIX
npubopa 24B k knemmam BbIX0A0B 15, 16
PucyHok bB.5 - Cxema pacriofioxeHusi cueHanos u 2abapumHble pasmepbl KIeMMHO-61104HO20

coeduHumensi Kb63-16-13

MpumeyvaHums.

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

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

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

4. Tepembidka JP3 npegHasHadeHa pAnsg  nogknuveHus TepMuHanbHoro pesuctopa (120 Owm),
ycTtaHoBneHHoro Ha nnate Kb63-16-13. 3amkHyTOoe cocTtosiHve JP3 cooTBETCTBYET NOAKMHYEHHOMY TEPMUHANBHOMY

pesucTopy.
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B.3 Cxema pacnonoXxeHUs CUrHanoB U rabapuTHble pa3Mepbl KNeMMHO-
6no4HbIx coegnHutenen Kb3-17P-01, Kb3-17K-01, KB3-17C-01

MoakntoyeHe aHanorosbIx MoakntoyeHve Mopkntouerme kabens VHpnkaTopeI
UCMOMHUTENbHBIX YCTPOWNCTB K AaTyMKOB K KIeMMHO-GOYHOTO BKINIOHEHNA
an6opy npy|6opy — CM. coeanHuUTeEna — CM. AONCKPETHbIX
npunoxenve 5.6 npunoxexue b.4 BbIXO40B
COOTBETCTBYIOLLMX
KaHanos
\ 75 max \
PN PN \
O W57 Y o P2 \ 2 O
PacnonoxeHnue G006 o00006 0
nepembIykn ANns Sﬁ ol — <:E — 6000000
HaCTPOKK BXxoaa <|F << -
\\ H Nt HU/BHIE HL2
MoakmtoyeHme JP1
TepMuHaTopa 8(c0)7
uHTepdelica RS- 6(c )5 R
485 —cm ko 0J3 &
: 2(o_ o)1 o)
npunoxexue b.11 \ N
JP3
HLL HL3
WHavkaTop nogaun /(:] /IZ] O O
nutaHna =24BHa | _—|
Knemmbl 8, 9 215 > [~
<< |2+ |||
TN NN
/ + | + |
-
WHavkaTop noaaun / O 6, 7, 8, 9, 10, T 222 R 31 32 0B e
nuTaHna =24B Ha
knemmsbl 10, 11
YL LL L N
MNoagkntoyeHne MoakntoyeHne MNopgkntoyeHue MogkntoyeHne ANCKPETHbIX
uHTepdeica RS- VCTOYHMKA nuTa- MCTOYHMKA NuTa- UCMOSHUTESbHBIX YCTPONCTB
485 —cwm. HUA AUCKPETHbIX HWs npubopa (24B) BbIxofgos DO1,DO2 — cm.
npunoxenve b6.11 BbIXOA0B (24B) NpUnoXeHune:
B.8 — pene (P)
B.9 — tBeppoTensHble pene (K)
B.10 — ontocumucTopsl (C)

PucyHok bB.6 - [uazpamma pacriofioXeHusi cueHanos u eabapumHbie pasmepbl KIeMMHO-651049HbIX
coeduHumeneli Kb3-17P-01, Kb3-17K-01, K63-17C-01

MpumeyvaHuns.

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

2. Heucnonb3yemble KNeMmbl kNneMMHO-6no4YHbix coegunmtenen KB3-17P-01, KB3-17K-01 n KB3-17C-01
He noakn4vaThb.

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

yctaHoBneHHoro Ha nnate KB3-17P-01, Kb3-17K-01 n KB3-17C-01. 3amkHyTOoe coctosiHne JP3 cooTBeTcTBYET
NOAKMIOYEHHOMY TEPMUHANBHOMY pe3ncTopy.
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B.4 - Cxema MOHTaXa Kabens kneMMHO-6no4HbIX coeanHutenen Kb3-8-14, KB3-
16-13, KB3-17P-01, KB3-17C-01, KB3-17K-01, a Takke BHeLLHMe CUTHanNbl MHAMKaToOpa
UTM-10:

K KB3-8-14, Kb3-16-13, K ungukatopy UTM-10

KB3-17P-01, K63-17C-01, K63-17K-01

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

1 1 +Al1

2 9 - Al

3 2 +AO

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 coegnHu-
TenbHbIi KB3-8-14,
KB3-16-13, KBE3-17P-01,
KB3-17C-01. KB3-17K-01

PucyHok B.7 - Cxema mMoHmaxa kabesns krneMmHo-65104Hbix coeduHumenel Kb3-8-14, Kb3-16-13, KBE3-
17P-01, KBE3-17C-01 u KB63-17K-01.
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B.5 MNoaknioyeHne faT4ynMKkoB K npubopy ¢ nomowbio Kb3-16-13

KB3-16-3

AHanoroBbi Bxof Al

KnemmHasi konogka KB3-16-13

| Ananorosbili Bxog, Al

MUcTOoYHMK aHanoroBoro
curHana MNAPAMETP IP1 KnemmHas konogka
. + 1]
+U1l
GND1
} +11
Ine JP1 — nepemMblyka, ycTaHOBMNEHHas Ha knemmMHon konogke Kb63-16-13.
PucyHok b.8 - lNodknoyeHue yHuUguuuposaHHoO20 aHano2o8020 8xoda uHOukamopa UTM-10
WcTo4HUK aHanorosoro
curHana MNAPAMETP RTD1 IP1
I T
RTD1 I 2 | GND1
I 9 | +11 |
Ine JP1 — nepemMblyka, ycTaHOBMNEHHas Ha kneMmmMHon konogke Kb63-16-13.
PucyHok bB.9 - [lodknoveHue Oamuyukoe memnepamypbl muna TCM, TCIl k aHanoz2oeomy 6xo0y
uHOukamopa NTM-10

MonoxeHue nepembivukn JP1 onsa HacTporku Bxoaa:

[nana3oH BXOQHOro curHana

Bxop Al

MonoxeHne nepemblyku JP1

O1 0 MA go 5 MA [1-2], [7-8]

Ot 0 MA 10 20 MA [1-2], [5-6]

Ot 4 MA go 20 MA [1-2], [5-6]
OT0Bpo10B [2-4], [5-7]
Ot0Bpo2B [1-2], [5-7]

OT1 0 MB go 75 mB [1-2], [5-7]
TepmoMeTpbl CONPOTUBEHUSA U TepMonapsbl [1-2], [5-7]
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B.6 NoakntoyeHne pgaT4ynmkoB K npubopy ¢ nomowbio Kb3-17P-01, KB3-17K-01
mnn Kb3-17C-01

MUcTOoYHMK aHanorosoro
curHana MAPAMETP IP1 KnemmHas konogka KB3-17P-01
I:l KB3-17K-01
+ * KB3-17C-01
1 +U1
2 GND1 AHarnorosbin Bxog Al
. 3 +1

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

PucyHok 5.10 - NodknroyeHue yHUpuuupo8aHHo20 aHano208020 exoda uHoukamopos UTM-10

WUcTouHuK aHanorosoro

curHana NMNAPAMETP RTD1 IP1 KnemmHan konoaka KB3-17P-01
KB3-17K-01
[ 1 / KB3-17C-01

T

RTD1 I 2 | GND1 | Ananorosbiii Bxoa Al
[ 3
| | |

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

PucyHok bB.11 - [lodkmodeHue Oam4vukos memnepamypbi muna TCM, TCI1 k aHanozoeomy 6xo0y
uHOukamopa NTM-10

MonoxeHue nepembiyukn JP1 ansa HacTporku Bxopaa:

[Ovana3oH BxoaHOro curHana Bxop Al
MonoxeHne nepembivkn JP1

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

OT1 0 MA go 20 MA [1-2], [5-6]

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

O1 0 MB go 75 mB [1-2], [5-7]

TepmoMeTpbl CONPOTUBEHUSA U TepMonapsbl [1-2], [5-7]
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B.7 NoakntoyeHne NCNONHUTENbHbIX YCTPOMUCTB K aHanorosomy Bbixogy AO

(an ycnoBun 3akasa onuumm aHanorosoro BbIXOD,a)

KnemmHas konogka Kb3-8-14

+

AHanoroBas
HAIPY3KA

KB3-16-13
) AN
AHanorosbii +AO 3
Bbixog AO -
ynpasnsiowee -AO 4
BO34enNcTBune

IH — BbIXOZ4HOW TOK aHanoroBoro Bbixoda, RH - Harpy3ka

I

PucyHok b.12 - NodknroyeHuUe aHano208bix Hagpy3ok ¢ nomoubto Kb3-8-14 u Kb63-16-13

+

AHanoroBas
HAIMPY3KA

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

D -

PucyHok b.13 - lNoOkno4eHue aHano2o8bix Hagpy3ok ¢ nomowbto Kb3-17P-01, Kb3-17K-01, Kb3-17C-01

MonoxeHne nepemblYeK Ha Nnarte npoueccopa Ans HaCTpOﬁKM aHanoroBoro Bbixoaa:

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

MpumeyaHwe. 3HauyeHne 4 MA yCTaHaBnnBaeTca npun KaJ'II/I6p0BKe aHarnoroBoro Bbixoaa.



56

B.8 NoakntoyeHne guckpeTHbIX Harpy3okK kK Kb3-16-13 u K63-17P-01

VD
KnemmHas konogka Kb3-16-13 Pl "l‘ ----- |
: RH :
[} |
— DO1 13 P e S —
S DO2 14 |

_)L, HL2 G

§M +24VD
2 - |+
-24VD 16 |
\ 24V
O6wun o6wmn
BbIXO40B Harpysok

PucyHok B.14 - [NodkntoyeHue ducKpemHbiX Hagpy3ok ¢ nomowibto K63-16-13

MpumeyvaHums.

1. TMpu MNOOKMOYEHNM WHOYKTMBHBLIX Harpy3ok (pene, nyckaTenu, KOHTaKTopbl, COMeHouabl M T.M.) K
OUCKPETHBIM TPAH3UCTOPHbBIM BbIXOA4aM MHAMKATOPa BO M3bexaHue Bbixoga 13 CTPos BbIXOQHOMO TpaH3McTopa 13-3a
60nbLIOro Toka cCamMOMHAYKLMW NapannensHo Harpy3ske (06moTke pene) HeobxoamMMo ycTaHaBnmMBaTb GNOKUPYOLLWIA
auog VD — cm. cxemy nogkntoyeHus. BHelwHMn anoa yctaHaBnmBaTh Ha KaXXOOM KaHamne, K KOTOpoMy MOAKIYeHa
WHAOYKTMBHAsA Harpyska.

2. Tun yctaHaBnueaemoro guona KA209, KO258, 1N4004...1N4007 munu aHanornyHbli, pacCumMTaHHbIN Ha
obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.

WHgukatopsbl
BKINOYEHNS
Os , 3 5 4 o XP2 2 O pene
coco0cO0O0CO COOTBETCTBYIO-
NHavkaTop <DF % = <:F <:£ cocoocoooc / cooraercrey
nogayun - HA
nMTaHus =gl
=24B Ha O O
Knemmel 8, 9 \ il

ala
S1S5|=]= iy N . NN N

m ) e ol ol
<f|§+§lc§<\‘1 2= (2T
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PucyHok 5.15 - lNodknrouyeHue uckpemHbIx Hagpy3ok ¢ rnomouwibio Kb3-17P-01

MopgkntoyeHne
VCTOYHMKA NUTa-
HUS1 AUCKPETHBIX
BbIXOA0B (24B)

MopgxntoyeHne AMCKPETHbIX
VCNOMHUTENbHbIX YCTPONCTB
1 Harpy3oK COOTBETCTBEHHO
BbixogoB DO1,D0O2

MpumeyaHuns No NCNonb30BaHMIO AUCKPETHbIX BbIXOAOB.

1. Ha pgunarpamme nogkntoveHma KB3-17P-01

nepekntoYatoLwmx KoHTakToB pene K1, K2.
2. KoHTakTbl BbIXOAHbIX Pene yka3aHbl B MONOXEHUN BbIKMOYEHO, T.€. Npu 06ecTodeHHo obMOoTKe pere.

3. Hencnonb3yemblie knemmbl KnemmHo-6noyHoro coeannmutens KB3-17P-01 He nogkntoyaTb.

YCNOBHO MOKa3aHO pacnonoxeHne W Ha3Ha4veHune
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B.9 NoakntoyeHne gucKkpeTHbIX Harpy3ok kK Kb3-17K-01

[nckpeTHble BbIXOAb! BbINOMHEHBI B BUAE TBEPAOTENbHBLIX perne, Npu 3ToM nornyeckomy “0” cootseTcTeyeT

Pa30MKHYTOE MOSIOXKEHNE KOHTAKTOB, a JIorm4eckom “1” - 3aMKHYTO€ COCTOAHME BbIXOAHbIX KOHTaAKTOB perne CPwu
HO.

Kaxabln ANCKpPEeTHbIN penenHblid BbIXoh, ranibBaHUYeCcKU U30NMpoBaH OT APYrUX AUCKPETHbIX BbIXOAOB U
Opyrix uenen nHgnkaTopa.

WHaunkaTop
BKIIOYEHUsA pene
BbixogHble pene E:s;izgcmyrommx
COOTBETCTBYHOLLNX HL2
KaHanos HL1

MHgukaTop nogayum
nutaHng=24B

Knemmbi
NUTaHNSI CXEM
ynpaBneHus pene

Vo1 V02

— 1]

S o o
N (@) (@)
B T T
8 9

21 22 23 31 32 33

Bbixog DO1 Bbixog DO2
1- kaHan 2- kaHan

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

PucyHok b.16 - lNoOkno4eHue ducKkpemHbix Hagpy30okK ¢ nomouwibto K63-17K-01

MpumeyaHuns No NCNonb30BaHUIO AUCKPETHbIX BbIXOAOB.

1. Ha pucyHKke ycrnoBHO Noka3aHO pacrorioXeHWE Y Ha3Ha4YeHNe 3aMblKaloLLUX KOHTaKTOB BbIXOAHbIX pene
kaHanos DO1, DO2.

2. KoHTaKkTbl BbIXOOHbIX perie yka3aHbl B MOMOXEHWWN BbIKIIOYEHO, TO €CTb Npu 0BecTovYeHHON cxeme
ynpaBneHus perne.

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

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

5. HanpsikeHne BHELLHEro NCTOYHMKA NUTaHNA - HecTabunuanposaHHoe, (20-28) B NOCTOsIHHOrO Toka.
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B.10 NMoagknroyeHne gUCKpeTHbIX Harpy3ok K KB3-17C-01

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

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

WHuankaTtop
BKITHOYEHUs
COOTBETCTBYIOLLETO
KaHana
BbIxogHom onTocumMumcTop HL1 HL2
COOTBETCTBYIOLLIETO | ]
KaHana
VOl V02

MHgukaTop nogayum
nutanna=24B

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

—l
-

+24VD
L2

[ee]
©

21 22 23 31 32 33

Bbixog DO1 Bbixog DO2
1- kaHan 2- kaHan

PucyHok B.17 - lNodknoyeHue duckpemHbix Hagpy30ok ¢ nomowibto Kb63-17C-01
lMpumeyaHnsa No NCNONbL30BaHUIO AUCKPETHLIX BbIXOAO0B.

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

2. Hencnonb3yemble kKneMmmbl KnemmHo-6nodHoro coeanHmtensa KB3-17C-01 He noaknovats.

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

4. HanpsieHue BHELUHEro CTOYHUKA NMTaHust - HecTabunuampoBaHHoe, (20-28) B nocTosiHHOro Toka.

PekomeHAaLmm no Mcnonb3oBaHUIO MarioMOLHbIX ONTOCUMUCTOPOB.

ManomoLHble  ONTOCMMMUCTOPbI  MpeAHas3HaYeHbl Ans  KOMMyTauuu Lene nepemMeHHOro  Toka.
OnTocumucTopbl 06eCneyYnBaloT rarbBaHUYECKYH M3ONALMIO YNPaBMSIOLWNX Lienen OT CUMNOBbLIX 1 HENOCPEACTBEHHO
ynpaBnalT MOLWHbLIMU CUSMOBLIMW 3fIeMEHTaMK - MOJTyNPOBOAHMKOBBIMA CUMUCTOPaMM, KOTOpPble OTKPbIBAKOTCSA
UMMNYNbCOM TOKa OTpuUaTenbHOM nonspHocTW. ManoMoLluHble ONTOCMMUCTOPbLI MOTYT Takke ynpaBnsaTb Mnapown
BCTPEYHO-NapanmnensHO BKIHYEHHbIX TUPUCTOPOB.

K ogHoMy ManomoLHOMY OMTOCMMMUCTOPHOMY BbIXOAY MOXET MOAKMYaTbCA TOMNbKO OAWMH BHELUHUN
CUMWCTOP UMW 0dHa napa BCTPEeYHO-NnapannenbHO BKMIOYEHHbIX TUPUCTOPOB.

MMNynbCHBIA BbIXOAHONW TOK ManoMOLLHOrO0 ONTOCUMMMUCTOpa MoXeT gocturaTe 1A, HO TOMbKO B MOMEHT
BKIMHOYEHMST BHELLUHEro CMMMCTOpa (MNM napbl TUPUCTOPOB), MO3TOMY HEMb3sl MCMONb30BaTb 3TOT BbIXOA Kak
penerHbIn, HarpyXasa ero noCTOAHHOW Harpy3kon. [Mpu NOOKMNIYEHUIO BHELIHMX CMMUCTOPOB criedyeT yyuTbiBaTb
orpaHudeHue no ynpasnsaoLemMy BbIXO4HOMY TOKY MariOMOLLHOIO BbIXOAHOMO ONTOCUMMUCTOPA.
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Kaxabli BbIXOAHOW ONTOCMMUCTOP C BHELIHMM MOLUHBIM CMMUCTOPOM (MfW Napow TUPWUCTOPOB) MOXET
ObITb nogkntoyeH k nwbon dase (A, B unu C). Kaxgbli BbIXOAHOW ONTOCMMWUCTOP MMEET CBOW BCTPOEHHbIN
[ETEeKTOp HYNEeBOro HanpsbkeHus asbl, KOTOPbIA MO3BOMSET BKMIOYATb Harpy3ky TOMbKO MpU MWHUManbHOM
HanpsbKeHWN Ha He.

PekomeHayeMble cXeMbl NMOAKMTHOYEHNST BHELLHUX CUMUCTOPOB M Harpy3ok npuBedeHbl Ha pucyHke B.18.

KB3-17C-01 R1 FU1
DO1, DO2 | 3 | R — R
L1 —1 -

/N3 /N

~220V

J VS1
R2 T RH N
—{ n | ] - ——

roe, VS1 BHeLWHUn CUMUCTOP, YCTAHOBNEHHbIA Ha paanaTtop;
R1 pesncrop M/NT-1-360 OM-5%, nonyckaembin gnanasoH 200...390 Owm;
R2 pesnctop M/IT-1-330 OM-5%, gonyckaemblin agnana3oH 200...390 Owm;
R3 pe3snctop M/IT-1-39 OM-5%, gonyckaeMmbiii gnanasoH 33...68 OmM;

C1 koHpeHcaTop K73-17-630B-0,01 Mk®-10%, gonyckaembln gnana3oH 0,01...0,1 Mk®;
RH pe3nctMBHas Harpyska;

FU1 nnaBkun npenoxpaHuTtens.

PucyHok 5.18 — Cxema nodkrnoyeHusi HewHea0 cumucmopa
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B.11 Cxema nogknioveHus nHrtepcgenca RS-485

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

L no 1200m
R1
RS485
Lo
A+ B- A+ B- A+ B-| [o32npubopos | At B- A+ B-
iRS232mm USB 01 02 03 30 31
UTM-10 NTM-11 MTM-11B MTP-8 MUK-21

PucyHok bB.19 - OpeaHu3auyusi uHmepgbelicHOU c853U MEXOy KOMMbHOMEPOM U UHOUKamopamu uniu

KOHmMporsnepamu.
1. K komnbloTepy MOXEeT ObiTb MOAkno4eHo o 32 OroKOB MMM KOHTPOMepoB, BkMoyasa npeobpasoBaTenb
nHtepdericos brNMiN-485 (BriN-52).
2. O6wasa annHa kabenbHOM NMHUN CBA3U He JOIMKHa npeBbiwaTth 1200Mm.
3. B kauecTBe kabenbHOW NMMHUM CBA3W NPEANoYTUTENBHO NCMONb30BaTb 3KPAHUPOBAHHYIO BUTYIO Napy.
4. [OnuHa otBeTBNEHUN Lo AOMKHA ObITb Kak MOXHO MEHbLUEN.
5. K unHTepdencHbIM BXxOAaM KOHTPONEPOB, PACMONIOXKEHHbIM B KPaWHWX TOYKax COEAMHWUTENbHOW NUHUW,

HeobXoAMMO NOAKMIYUTL [Ba TepMuHarnbHbIM pesucTopa conpotuBneHnem 120 Om (R1 n R2).
MopknioyeHne pesncTopoB k nHaukaTopam unu koHtpornepam NeNe 01 — 30 He TpebyeTcs. MogknioyeHue
TepMuHanbHbIX pe3ucTopoB B 6rnoke npeobpasoBaHus nHtepdencos BrN-485 (BrNiA-52) cmotpute B PO
Ha BlK-485 (BMW-52). lMopkniodeHne TepMuHanbHUX pesuctopoB B uHaukatope WTM-10 cmotpute
npunoxenune b.11 (pucyHok 6.20 n B.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 120 om JP3
GNDS

jmmmmmmmm e
— 1 Mopknioyenve !
TepMUHaTOopa |

1
e e e e e

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

KnemmHas konopka KB3-17P-01
KB3-17C-01 JnHuna ceasun
KB3-17K-01 (skpaHupoBaHHas BuTas napa)
MpuemonepeaaTumk +A 6
RS-485 - ( )
O -B
R12 120om  JP3
GNDS
|=—————m ===t
— 1 MoaknioyeHve !
| TepMUHaTopa 1

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

MpumMeyaHnsa no ncnonb3oBaHuio HTepdenca RS-485.

1. Bce otBeTBMTENU NpreMOo-NepenaTyukoB, NMPUCOEAMHEHHble K OOHOM oOLen nepeparolient nuHUK,
[OOIMKHbI COrNacoBbIBaTbCSA TONBKO B ABYX KpaliHUX Toukax. [nnHa oTBETBMNEHWI JOMKHA ObiTb Kak MOXHO MEHbLLEN.

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

3. MNprmeHeHne aKpaHMPOBaHHOW BMTOWN Mapbl B MPOMbILLUMEHHbIX YCNOBUAX SBNSETCA NPeanoYTUTENbHbIM,
MOCKOIbKYy 3TO obecrneynBaeT Nony4yeHe BbICOKOrO COOTHOLLIEHNS CUrHan/lwym v 3awimTy OT CUH(A3HOW NOMEXM.

4. Tlepembidika JP3 npegHasHayeHa p[and  nogknmoydeHus TepmuHanbHoro pesuctopa (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 NOAKIIOYEHHOMY TEPMUHATOPY.
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Tabnuya B.1 - CBogHasa Tabnuu

NMpunoxeHue B. CBogHaa tabnuua napameTposB
nHaukatopa UTM-10

a napameTpoB uHgukatopa NTM-10

Ean- 3HaveH. m
ar
MyHkT n HULbI [Ouana3oH n3ameHeHusi no- : Pa3- n
MEeHHo apamerp n3me- napameTpa yMmorn- name Aen pumetanne
HeHuA
peHus YaHUKO
AIN1 (H N l') HacTtpoika napameTpoB nepBoro oyHKLMOHaNbHOro 6510Kka HopMmanusauum 1
MaCLIJTaGVIPOBaHVIFI
00 Twun aHanoroeoro curHana 0000 — uHTepeicHbIN BBOA 0001 0001
0001 — nnHeHbIN
0002 — kBagpaTU4ECKUin
0003 — TCM 50M
0004 — TCM 100M
0005 - rp.23
0006 — TCI 50, Pt50
0007 — TCN 1001, Pt100
0008 — rp.21 11.
0009 — nuHeapu3oBaHas 2.6
wKana
0010 — Tepmonapa
NMHeapusnpoBaHas
0011 — repmonapa TXK (J)
0012 — repmonapa TXK (L)
0013 — tepmonapa TXKH (E)
0014 — tepmonapa TXA (K)
0015 — Tepmonapa TMM10 (S)
0016 — Tepmonapa TI1P (B)
0017 — Tepmonapa TBP (A-1)
01 HwxHWiA npegen pa3vaxa TEXH. OT MuHyc 9999 fo 9999 000,0 Mnagwun
LKanbl eq. paspsa 5. Ecnu n.00 BbiGpaH B
02 BepxHuii npegen pa3amaxa | TexH. OT MuHyc 9999 o 9999 100,0 Mnagwuiz | 8.1 | ananasoHe 0006-0008,
LKanbl eq. paspsa 0011-0017 TO 3Ha4eHue
03 [NonoxeHne geumMmanbHOro 0000, 000,0 9TUX MYHKTOB U3MEHUTb
pasgenutens 000,0 Hernb34.
00,00
0,000
04 [MocTosiHHasa BpemeHn Cex. 000,0 - 060,0 000,1 000,1 000,0 — counbTp BbIKI.
LmgpoBoro unstpa 5.
05 MakcumanbHasa gnum- cek. 000,0 - 005,0 000,0 000,1 8.1 | 3awwTa OT MMMYSIbCHbIX
TENbHOCTb UMMYNbCHOM nomex
nomexm
06 KonunuyecTtBo yvacTkos 0000 — 0039* 0000 0001 11. | Cm.ypoBHM LNX1 n
NMHeapusaumm 3.2 | LNY1
07 MeToa TemnepaTtypHou 0000 — pyyHas koppekums | 0001 0001 T=Tuam+Tkop.pyu,
KOppeKLUnn BXOOHbIX 0001 — aBTOMaTM4ECKAsA cM.[AIN1.08]
cuUrHarnos OT Tepmonap Koppekuus T=Tnsm+Tkop.aBT
08 3HayeHue TemnepaTypbl B | TEXH. OT muHyc 099,9 no 999,9 000,0 000,1 Tkop.pyu
pexunme pyyHOW Koppekummn | eq. Mpu AIN1.07=0000
BXOAHbIX CUTHarnoB oT
Tepmonap
09 YcTaBka curHanvsauum TeXH. OT MuHyc 9999 o 9999 020,0 Mnagwmin C yyeToMm geumm.
OTKMOHEHUS "MUHUMYM" eq. paspsa pasgenutens
ansa 1-ro 6noka
10 YcTaBka curHanumsaumm TEXH. OT MuHyc 9999 o 9999 080,0 Mnapwwi | 5. C yyeTom geunm.
OTKIMOHEHUs "MakcumMyM" eq. paspsa 8.3 | pasgenutens
ans 1-ro 6noka
11 vcTepesuc TeXH. OT MuHyc 9999 no 9999 000,5 000,1
curHanusauum en.
AIN2 (Fl' N E’) HacTtpoika napameTpoB BTOPOro (pyHKLUMOHaNbLHOro 6y10ka HopmManusauum u
MacLTabupoBaHus
00 MapameTpbl aHanornyHbI
napameTpam HacTPONKM
11 yposHsa AIN1

* Ecnn 3HaveHune napameTpa AIN1.06 pasHo 0..19, Torga TOUKM NMHeapu3auumn BBOASATCA Ha YPOBHSX MeH0 LNX1 u
LNY1. Ecnu e BO3HMKaeT HeOOXOOMMOCTb YBEMWYEHWUS 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 NHeapusaLuum BTOporo 6roka Hopmanusaumm u macwtabupoBanust LNX2 u LNY2.
Mpu atom, geuumanbHbI pasgenuTens (3anatas) ans yposHen LNY1 m LNY2 GepetTcsa C ypoBHSI HacTpOWKu
rnepgoeo hyHKLMOHaNbHOro 6rioka Hopmanusaumm n macwrtabupoBanmna AIN1.03.

Mpu wucnonb3oBaHun 6Gonee 19 yyacTKOB nuHeapusauuMm pAns nepBoro 6noka Hopmanusaumm wu

MacLTabrpoBaHusa, NMMHeapmsauusa BToporo 61oka Hopmanusauum n maclutabnpoBaHms HeBO3MoXKHa!
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NMpoaomxeHne npunoxeHusa B

MpogomkeHune Tabnuubl B.1 - CBogHas Tabnuua napametpos nHamkatopa MTM-10
Ean- 3HaueH.
MyHKT HULbI [Onana3oH u3aMmeHeHUsA no- tWar Pa3-
MapameTp n3me- MpumeyaHue
MEHI0 n3me- napameTpa ymon- Aen
HeHusA
peHus YaHUIo
FNC1 (F nL /) HacTpoiku dpyHkumoHanbHoro 6noka 1
00 MaTtematuyeckune 0000 — He ucnonb3yeTcs 0000 0001 5.
DYHKLMN 0001 — BbluuTaHNe 8.2 | k1*PV1 - k2*PV2
0002 — cymmupoBaHue k1*PV1 + k2*PV2
0003 — ymHOXeHne k1*PV1*PV2
0004 — penexuve k1*PV1/PV2
0005 — uHTerpupoBaHune k
0006 — peseps L. .[ PV 1[mex.ed / q]
0007 — namepeHue kz
BNaXHOCTH
01 Pexum cbpoca 0000 — 6e3 cbpoca 0000 0001
MHTErpanbHbIX 3Ha4YeHU 0001 — no nepenosiHeHnto
0002 — no nepenosiHeHNto
U OOAHOBPEMEHHOMY
Haxatuio knasuww “W n Oy
0003 — no ogHOBpEMEHHOMY 5.
Haxxatvio knasuww “W n “Qr 8.2
02 3HayeHne en. OT MuHyc 9999 o 9999 001,0
KoadpdpumumeHTa k1
03 3HaueHne en. OT MuHyc 9999 o 9999 000,1
koadbdumumeHTa 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" | eA. 8.3
06 l'vcTepesuc TEXH. OT MuHyc 9999 fo 9999 000,5
curHanusauuv eq.
FNC2 (F nL ) Hactpoiku dyHKumMoHanbHOro 6noka 2
00 MapameTpbl aHanornyHbl
napameTpam HacTPOWKM
06 yHKUMOHanbHoro 6r1oka 1
AOT (Hok) Hactpoiika napameTpoB aHanorosoro Bbixoga AO (npu ycrnosum 3akasa)
00 McTouHuk aHanorosoro 0000 — nHTepdpericHbIi BoiBog | 0000 0001 F1 - BbIxoA
curHana ans 0001 - PV1 yHKUMOHanNLHoro 6noka 1
ynpaeneHus 0002 — PV2 F2 — BbixoA
aHanoroBbIM BbIXOAOM 0003 - F1 (pyHKUMOHarbHOro 6110Ka 2
AO 0004 — F2
01 HanpaeneHue 0000 — AO=y 0000 0000 — npsamoe
BbIXxogHoro curHana AO 0001 — AO=100%-y 0001 — obpaTtHoe
02 3HayeHne BXogHoro TEXH. OT MuHyc 9999 o 9999 0000 Mnaguwun C y4eTOM AeummansHoro
curHana, pasHoe 0% en. paspsa pasgenurtens
BbIXOAHOrO curHana BblIBpaHHOro UCTOYHMKA
03 3HayeHne BXoJHoro TEXH. OT MuHyc 9999 o 9999 100,0 Mnagwwnia aHanoroBoro curHana.
curHana, pasHoe 100% en. paspsa
BbIXOAHOrO curHana
DOT1 (d ok :') KoHdurypaumsa BbixogHoro ycrpoucrtea DO1
00 Noruka paboThbl 0000 — UHTEPENCHBIN BLIBOA, 0001 0001 0000 - BbIXOA ynpasnsercs
BbIXOJJHOrO YCTPOICTBA 0001 — 6onble MAX no nHTepdeiicy
DO1 0002 — meHblue MIN 0001-0004 - oTHOCUTENBHO
0003 - B 30He MIN-MAX MIN—- MAX
0004 - BHe 30HbI MIN-MAX cootBeTcTBytowero DO;
(oTHOCUTENBHO MIN— MAX 0005 — DO cpabotaer, ecnu
cooTtBeTcTBYytoWero DO) napameTp BblAET 3a paMku
0005 — 0606LeHHas TEXHONornyeckom
CUrHanusauusa curHanusauum
0006 — He ncnonb3yeTcs, BbIXoa,
OTKN
01 MICTOYHUK aHanorosoro 0000 - PV1 0000 0001
curHana ansa 0001 — PV2 5.
ynpasneHus 0002 - F1 8.5
ONCKPETHBIM BbIXOO0M 0003 - F2
DO1
02 Twun curHana BbIXOOHOMO | Cek. 00,00 — cTaTudeckun 00,00 00,01 'oe 00,01-99,99 —

yctporictea DO1

00,01 — 99,99 — UMnNynbCHbIN
(aMHaMuyeckunin)

ONNTENbHOCTb UMNynbca

B CeKyHOax.
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NMpopomnxeHune npunoxeHus B

MpogomkeHune Tabnuubl B.1 - CBogHas Tabnuua napametpos nHamkatopa MTM-10
Epn- 3HaueH. w
ar
MyHkT NapameTp HULbI [dvnana3oH n3meHeHus no- name- | P Mpumeyane
MeHI0 n3me- napameTpa ymorn- HeHMS! Aen
peHus YaHUIo
03 Ycraeka MIN DO1 TEXH. B ananasoHe wkanbl 020,0 000,1
en. BblOpaHHOro TMna gartyvka
04 YcraBka MAX DO1 TEXH. B gnanasoHe Lwikanbl 080,0 000,1
en. BblIGpaHHOro TMnNa garyuka
05 ['McTepesunc BbIXogHOroO TEXH. OT MuHyc 9999 no 9999 001,0 000,1
yctporictea DO1 en.
DOT2 (dok c ) Kondmrypauums soixogHoro yctpouctea DO2
00 [MapameTpbl aHanornyHol
napameTpam
05 KOHUrypauum
BbIXOAHOrO yCTpocTBa
DO1
WND1 (5 n d /) HacTpoiika napameTpoB okHa oTo6paxeHus 1
00 KonunuectBo okoH 0000 — ogHokaHanbHbIn UTM 0000 0001
0001 — 1 okHO
0002 — 2 okHa
01 MapameTp, KOTOpPbLIN 0000 — He BbIBOAMTCSA 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 | dmkcupoBaHHoO 3ansTomn
0002 - 00,00
0003 - 0,000
0004 — nnaBatoLas 3ansTas
¢ orpaHudeHnem 000,0
0005 — nnasatoLas 3anaras
¢ orpaHu4enunem 00,00
0006 — nnasatoLas 3anaras
03 Cnocob oTobpaxeHus 0000 — gucnnen NoCTosHHO 0000 0001
umndpoBoro avcnres cBeTUTCH
0001 — gucnnen muraet
WND2 (2 n d ) HacTpoitka napameTpoB okHa oTOGpaxeHust 2
00 MapameTpbl aHanormyHbI
napameTpamM HacTpPOMKK
03 nepBoOro okHa
oTobpaxeHust
ALRM (H Lr n) Hactponka napameTpa oTo6paxeHUsi curHanmsauum
00 MapameTp oToGpaxeHus 0000 — 6e3 KBUTMPOBaHMS 0000 0001 5. KeutuposaHue
cuUrHanuaaumm 0001 — ¢ KBUTMPOBAHUEM 8.3 | knaBuwwen [4] nnm yepes

NHTEpdenc.

] T o
LNX1 (L mu 1) AGcumcchl ONOPHbLIX TOYEK NMMHeapu3aLuMmu cUurHana nogaBaemMoro Ha nepBbIi
(pyHKLUMOHaNbHbIN 610K HOpManu3auuMm U MacliTabuposaHus

00 Abcuuncca HavanbHoOro % 000,0 — 099,9 0000 000,1
3HaveHus (B % oT
BXOOHOTO curHana)
01 Abcumcca 01-ro yyactka | % 000,0 — 099,9 0000 000,1
02 Abcuucca 02-ro yqactka | % 000,0 — 099,9 0000 000,1
18 Abcuucca 18-ro yqactka | % 000,0 — 099,9 0000 000,1
19 Abcumncca 19-ro yyactka | % 000,0 — 099,9 0000 000,1

LNY1 (l'_ nYy l') OpAOuHaTbl ONOPHbLIX TOYEK IMHeapu3aLuuMmn curHana nogasae
(pyHKLUMOHaNbHbIN 650K HOpManu3auum U MacluTabupoBaHuUsA

MOro Ha nepBbIN

00 OpauHaTa HavanbHoro TEXH. OT MuHyc 9999 no 9999 0000 Mnapawwia
3HaYeHus (curHan B eq. paspsia
TEXHUYECKMX eanHMLax)

01 OpavHaTa 01-ro yyacTtka | TexH. OT MuHyc 9999 no 9999 0000 Mnagwmin

eq. paspsg

02 OpavHaTa 02-ro yyacTka | TexH. OT MuHyc 9999 no 9999 0000 Mnagwmin

eq. paspsa
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NMpoaomkeHne npunoxeHusa B
MpogomkeHune Tabnuubl B.1 - CeBogHasa Tabnuua napameTtpos nHankatopos MTM-10

MyHKT MapameTp Eaun- Ownana3oH nameHeHus 3HaueH. LWar MpumeyaHue
MeHIo HULbI napameTpa no- nsme- Pas-
n3me- ymon- HeHusA Aen
peHus YaHUIo
18 OpgauHata 18-ro yyactka | TexH. OT MuHyc 9999 o 9999 0000 MnagaLunia
en. paspsia
19 OpauHata 19-ro yyactka | TexH. OT MuHyc 9999 fo 9999 0000 Mnagwwii
en. paspsia

| - -
LNX2 (L nu E) Abcuucchbl ONOPHbIX TOYEK NMMHeapM3aLMm curHana nogaBaemMoro Ha BTOpon
¢pyHKUMOHaNbHbLIM 610K HOpManu3auuu U MacluTabupoBaHus

00

19

MapameTpbl aHanornyHbl
napameTpam HacTPOWKu
abcumce onopHbIX Tovek
NHeapusaunmn curHana
nogasaemMoro Ha nepBbIn
6ok

11.
3

LNY2 (t'_ nY E) OpAauHaTbl ONOPHbIX TOYEK NMMHeapu3aLMu curHana nog
(pyHKLUMOHaNbHbIN 650K HOpManu3auum u MaclTabupoBaHus

daBaeMoro Ha BTOpOﬁ

00 MapameTpbl aHanornyHbl
napameTpam HacTPOWKK 11.
19 OpAMHAT OMOPHbIX TOYEK 3
NHeapW3aumMm curHana
noaaBaemoro Ha nepsbii
6ok
[l ] o o
CLI1 (L L 1 1) KanuGpoBka curHana nogaBaemMoro Ha nepBblil PyHKLMOHaNbHbIM 610K
HOpManusaumum m MaCLLITaGVIPOBaHVIFI
00 Kannbposka Hyns TEXH. OT MuHyc 9999 fo 9999
curHana 1-ro 6rnoka en. 11
01 KannbpoBska MmakcMmyma | TEeXH. OT MuHyc 9999 fo 9999
curHana 1-ro 6noka en.
[ | . o
COR1 (L or 1) KoppeKuus curHana nogaBaeMoro Ha nepBbiv pyHKLUMOHanNbHbIA 610K
HOpmManusaumum m MaCLLITaGVIPOBaHVIFI
00 Koppekuusa curHana 1-ro | TexH. OT MuHyc 9999 o 9999 0000 000,1 MHuouumpyet PV=PV+A
6noka en. 5.
01 KoachdpuumeHT TEXH. OT MuHyc 9999 o 9999 0000 000,1 8.1 | NHguumpyet A
KOppeKkuumn (cmeLleHne) | eqa.
curHana 1-ro 6noka
[l o o
CLI2 (L 1 E’) Kanu6poBka curHana nogaBaemMoro Ha BTopow oyHKUMOHaNbHbIN GOk
HOpManu3auuu u MacluTabupoBaHus
00 Kannbposka Hyns TEXH. OT MuHyc 9999 o 9999
curHana 2-ro 6rnoka en. 11
01 KannbpoBka MakcMumyma | TeXH. OT MuHyc 9999 o 9999
curHana 2-ro 6noka en.
I _J o .
COR2 (L Or C) KoppeKuus curHana nogaBaeMoro Ha BTopoi pyHKUMOHanbHbIA 610K
HOpManusaumum m MaCLLITaGVIpOBaHVIﬂ
00 Koppekuus curHana 2-ro | TexH. OT MuHyc 9999 o 9999 0000 000,1 MHuouumpyet PV=PV+A
6noka en. 5.
01 KoadhdpuumeHT TEXH. OT MuHyc 9999 o 9999 0000 000,1 8.1 | Nnguumpyet A
KOppeKuum (cmeLleHmne) en.
curHana 2-ro 6oka
[ |
CALO (L HL 0) Kannbposka aHanorosoro Bbixoga (AO)
00 TecT aHanoroBoro %
BbIxoAa
01 Kannbposka Hyns % 11.
aHanorosoro Bbixoga AO 4
02 Kannbposka makcumyma | %

aHanorosoro Bbixoga AO
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NMpopomnxeHne npunoxeHus B
KoHel Tabnuubl B.1 - CBogHaga Tabnvua napameTtpoB nigukatopos MTM-10

MyHKT MapameTp Eaun- [Ounana3oH nameHeHus 3HaueH. | LWWar name- MpumeyaHue
MeHIo HULbI napameTpa no- HeHusA Pas-
nsme- ymon- aen
peHus YaHuUIo
SYS ( 54%5) O6wme cuctemHble HacTpokm
00 CeTteBon agpec (Homep 0000 — 0255 0001 0001 0000 — oTkntoyeH
nHavkaTopa B CeTH) oT cetu
01 CkopocTb 06MeHa out/ 0000 — 2400
c 0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800 7
0006 — 38400 0009 0001
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Tavm-ayT kagpa 3anpoca OT1 0001 go 0200 0006 0001 1 TakT = 250 mKkc
B CMCTEMHbIX TaKTax
03 Koa wHaukatopa n 93.37 CnyxebHas
BEpCKS NPOrpamMMHOro MNHOopMaums
obecneyeHus Kop 93 Bepcus 37
04 CeTeBoON 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 A,qpecv onpaLu:ABaemoro Ot 0000 go 0255 0000 0001
ycTponctea 1
08 Homep peructpa onpa- Ot 0000 go 9999
LUMBaEeMOro ycTponcTaa 0000 0001
1
0—INT
1-LONG
09 Twvn gaHHbIX 1 2 - FLOAT 0000 0001
3 — SWAP-LONG
4 — SWAP-FLOAT 7
10 ABpec onpaimsaemoro OT 0000 [0 0255 0000 0001
ycTponcTea 2
Homep peructpa onpa-
11 LLUMBAEMOro yCTPOMCTBaA Ot 0000 po 9999 0000 0001
2
0 —INT
1-LONG
12 Twvin gaHHbIX 2 2 - FLOAT 0000 0001
3 — SWAP-LONG
4 — SWAP-FLOAT
13
Koppekuusi nokazaHum 11.3.6
AaTtynka
TEPMOKOMMEHCaLMK
SAVE (5Aut) CoxpaHeHune napameTpoB
00 CnyxebHas
HdopMauns
01 3anuck napameTpoB B 0000 6.3.5
3HEeproHe3aBUCUMYHO 0001 — 3anucatb
namsaTb
]
LOAD (L o Hd) 3arpy3ska napameTpos
00 Paspeluerune 0000 7.1
nporpaMMmMpoBaHus no 0001 — paspeLueHo
cetn ModBus
01 3arpy3ska HacTpoek 0000 4.8
nonb3oBartens 0001 — 3arpy3uTb
02 3arpy3ska 3aBOACKMX 0000 4.8
HaCTPOEK 0001 — 3arpy3uTb
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* Ons I'IpaBI/IJ'IbHOI;i MHOWKaumum napameTpoB C CeTn Heobxoanmo B napameTtpe «Tvn aHanoroBoro curHanay

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

NACT PETUCTPALUUA USMEHEHWUA

N3am.

Homepa nuctoB (cTpaHuL)

N3me-
HEHHbIX

3awme-
HEHHbIX

Ho-
BbIX

Bcero
nucToB
B
OOKyMeH
Te

Ne
OOKYMeHTa

Bxogsawwmin Ne conposoxagato-
Liero AOKyMeHTa 1 gata

Moan.

Data

2.05

2.06

2.07

2.08

2.09

2.10

211

2.12

66

66

72

72

70

70

70

70

67

ver. 91.29

ver. 91.32

ver. 91.32

ver. 91.32

ver. 91.32

ver. 91.32

ver. 91.32

ver. 93.37

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

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

3. BwunpaeneHo  dyHkuj0
perictpis  (8,9) i (10,11) -
perictpu i Ha 4uTaHHA | Ha
3anuc, 7, 217-219 - perictp
TiNbKA  ONS  YUTaHHA, 6 -
perictp i Ha 3anuMc i Ha
YNTaHHS

4. [OopaHo nobGiTHWIA onuc
perictpa curHanisauii 7.
5. BunpaBneHo koA nowToBuin
n  TenedOHHWA Ta  poOKK
6. 3amiHeHa doTorpacis
npunagy Ha TUTYNbHIN
CTOpiHUi Ta B po3Aini onucy
nepeaHboil naHeni.
7. TloBHicTiO nepenucaHwn
po3gin  "lMpuvHumMn  paboTbl
PyHKLIMOHaNbLHOro 6noka
FNC1 " FNC2" 3
dyHKUIOHaNbHMMK  CXxemamu
Ta AeTanbH1M OnUcom
[ob6aBneHa BO3MOXHOCTb
M3MeHeHus mogenu npnbopa
Ta U3MEHEH Kof 3aka3a
npubopa otHocutensHo K63

B kone 3aka3a nobasneHo
npuMeyaHve o Tepmornapax
TNP, TBP, TMM

CTpOK rapaHTum yBernu4yeH 4o
5 net

[o6aBneHbl aneMeHTbl Npu
NOAKITIOYEHNUN BHELLHETO
cvmucTopa

M3meHeHa cxema
pacnornoXeHus nepemMblHexk
WcnpasneHa Tabnuua 3,4
nuTaHune npubopa.

YBenuyeHo Konm4yecTBo ToYeK
NHeapu3aunm Nepeoro
aHanoroBoro BXxoa.
M3meHeHa cxema nonoxeHns
nepemMblyek Ha nnaTe
npotieccopa

McnpasneHo HazHayeHve
nepemMbl4YeKk aHanoroBoro
BbIxoaa

M3meHeHo conepxaHve

MprBeaeHo B COOTBETCTBYE C
TY

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

OHydpumk

Jlykawyk
P.O

Tykawyk
P.O

Tykawyk
P.O

Tykawyk
P.O

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

1.10.2010

8.10.2010

19.11.2010

26.11.2010

20.04.2011

6.12.2011

21.06.2012






