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JaHHoe pykoeodcmeo o aKcrilyamauuu  sensemcs  oguyuarnibHol, OoKyMeHmauyueu
npednpusimust MUKPOII.

lMpodykuus npednpusmus MUKPOIJT npedHasHaqyeHa Onsi aKcriilyamalul, KeanuguLupo8aHHbIM
repcoHarsioM, MPUMEHSIIOWUM coomeemcmesyrujue npueMbl U MOMbKO..8 UENsX, OMuUCaHHbIX 8
Hacmosiuwem pykosodcmaee.

Konnekmue npednpusmuss MUKPOJT ebipaxaem 60nbWyto, MpusdHamesibHOCMbL mMem
crieyuanucmam, Komopble rpunazarom 6onbwue ycumnusi 40na no00epXKU 0mevYecmeeHHO20
npoudsodcmea Ha HadsnexauweMm yposHe, 3@ MmO 4mo OHU euje cbepeaiiu cgoro cusy Oyxa, yMeHue,
criocobHocmu u masnaHm.
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1 BBegeHue

Hacrosillee pykoBOACTBO NO SKCnyaTauuu npegHasHavyeHo AN O3HaKOMIeHWs noTpebutenen c
HasHayeHUeM, MPUHLMNOM AEWCTBUS, YCTPOWCTBOM, MOHTaXOM, JKChnyaTauuern u obCcnyxvBaHWeEM perynstopa
MukponpoueccopHoro MUK-12 (B pansHenwem perynsatop MUK-12).

BHUMAHMUE !

Mepen ncnonb3oBaHNEM N3AENKUS, NOXanyncTa, 03HAaKOMbTECH C
HaCTOSALLMM PYKOBOACTBOM MO 3KkcnnyaTauun perynsatopos MAK-12.

MpeHebpexxeHne MepaMu MPeaoCTOPOXHOCTU W, MpaBuamu
aKCnyaTaummy MOXeT cTaTb NMPUYMHOW TPaBMUPOBaHUS NepcoHana unm
noepexaeHus obopynosaHus!

B cBA3M C MNOCTOsIHHOW pPaboTol . Mo CoBEpLUEHCTBOBaAHUIO
nsgenus, NoBbILLIAIOLLIEN €ero HaOEeXHOCTb 7] ynydLiatoLen
XapaKTEPUCTMKKN, B KOHCTPYKLMIO MOTYT GblTb BHECEHbI HE3HAYMTENbHbIE
N3MEHEHWS], HE OTPaXXEHHbIE B HACTOALLEM U3aaAHUN.

COKpaLI.IeHVIﬂ, NpuUHATbLIe B AaHHOM pyKoBOACTBe

B HavmeHOBaHMSIX MapamMeTpoB, Ha PWUCYHKaX, NpW LMUAPOBLIX 3HAYEHUSX U B TEKCTe WUCMOMb30BaHbI
CoKpaLleHus 1 abbpesmatypsbl (cM. Tabnuuy 1.1), o3HavalowmecneyoLlee:

Tabnuvua 1.1 - CokpaweHns n abbpesnatypebl

Abbpesnatypa NMonHoe HaumeHoOBaHue 3HauyeHue
(cumBon)

PV nnun X Process Variable Namepsiemasn BenuynHa (KOHTponupyemsin n
peryanpyembli napameTp)

SP unin W Setpoint 8agaHHasa To4vka (3agaHve perynaropy)

MV unn ' Y Manipulated Variable MaHunynmpyemas nepemeHHas, nepemeHHas
npeacTaBngAloLLas 3Ha4YeHMe yrnpaBnsaoLLEro
BO3[€EWCTBUSA, NOAaBAEMOrO Ha aHanoroBbIN BbIXOL,
yCTpOWCTBa

T, t Time Bpewmsi, HTepBan BpemeHu

Al Analogue Input AHanorosbIvi BBOA,

AO Analogue Output AHanorosbIN BbIBOA

DO Discrete Output JWNCKpeTHbIN BbIBOA
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2 HasHayeHue. DyHKLMOHANbHbIE BO3MOXHOCTHU

Perynatopbl MUK-12 npeactaensioT cobol HOBLIM  KNacC COBPEMEHHbLIX LMGPOBLIX PEryNAaTOpoOB
HenpepbIBHOMO AEWCTBMS C aHaroroBbiM, MMMYMbCHBIM WU OBYX-, TPEXMO3ULMOHHLIM 33aKOHOM PeryrnmpoBaHus.
Perynatopbl NpuMeHsitOTCS ANA yNpaBrneHWst TEXHOMOIMYECKMMM MNpoLeccamy B MPOMbILLNEHHOCTU. PerynaTtop
MWK-12 no3BonsieT o6ecneynTb BbICOKYIO TOYHOCTb perynupoBaHus. OmiudumernbHol 0cobeHHOCMbIO perynsitopa
MWK-12 aBnsaeTca Hanuyune TpexXypOBHEBOW ranbBaHUYECKOW U30MAUUM Mexay BXodamu, BbiIXoAamMu U Lenbio
nUTaHus.

Perynatop npegHasHayeH kak Ansi aBTOHOMHOIO, Tak M AN KOMMMEKCHOro mcnonb3oBaHus B ACYTI B
3HepreTuke, MeTannyprum, XMM1MYeCKon, NULLEBON N APYrMX OTPACNAX NPOMbILLIIEHHOCTM U HAPOAHOM XO35ACTBE.

Peaynsmop MUK-12 npedHasHayeH:

e [N W3MEpPEeHWs KOHTPONMPYeMOro BXOZHOro du3nyeckoro napameTpa (Temneparypa, AasneHwue,
pacxog, ypoBeHb U T. M.), 06paboTkn, Nnpeobpa3oBaHns N OTOBPaKEHNS ero TeKylwero 3HaYeHnss Ha BCTPOEHHOM
YeTblpexpas3psgHOM L pOBOM MHAMKATOPE,

e perynatop opMUpYyeT BbLIXOOHOW aHanoroBbli WM WUMMYMbCHBIN CUrHAM  YyNpaBreHUsi BHELUHWUM
UCMONMHUTENbHBIM  MexaHn3MomMm, obecneunBas aHanorosoe, WMMYyMbCHOE WUNN MO3NLMOHHOE perynupoBaHue
BxogHoro napameTtpa no M, M, M4 wnu ML 3akoHy B COOTBETCTBUM C 3a4aHHOW, Nonb3oBaTenem fornkon paboTol
1 napameTpamu perynvmpoBaHus.

Cmpykmypa pea2ynsamopa MUK-12 nocpedcmeom koHghugypayuu Moxem 6bimb usMeHeHa makum
obpa3zom, Yymo mMo2ym 6bImb peuweHbl criedyroujue 3adaqyu peaysiupoeaHusi:

v" [1ByXNO3ULIMOHHOIO UMW TPEXMO3MLIMOHHOIO perynsartopa,

v MNIO-perynatopa ¢ aHanorosbiM BbixogoM, MO-perynstopa ¢ MMMNYNbCHbIM BbIXOAOM C BHYTPEHHEN
0o6paTHON CBA3bI0 MO MOMOXEHNIO UCMONHUTENBbHOro MexaHnama, FIWA-LUMperynaTopa ¢ MMNynbCHBIM BbIXOAOM,

v/ perynsiTop ¢ aBTOMaTUYeCKOW KOppeKUMen M3MepseMOrohM perynupyeMoro napamerpa fno AaTyuky
TepMOKOMMNeHcaLmu,

v/ KOHTYPOB aBTOMaTWU4ECKOrO perynupoBaHusi ¢ ynpaeneHmem ot 3BM,

v’ npubopa py4yHOro yrnpaeneHust UMMynbCHbIM UCMOMHUTENbHBIM MEXaHU3MOM, C MHAUKaLMeh 3aaatowero
BO34EVCTBUSA Y MHAMKALMEN NOMOXEHUS NCNONMHUTENBHOMO,MEXaHN3Ma,

v nHgukaTopa u3mepsieMon u3ndeckor BEAUYNHI,

BHyTpeHHsAs nporpammHas namate perynatopa MUK-12 cogepxuT Gomnbluoe KONMMYecTBO CTaHAApTHbIX
yHKUNIA HEOOXOAUMBIX ANst YNpaBneHnsi TEXHOTOrMYecknMy npoLieccammn 60MbLLINMHCTBA MHXEHEPHbBIX MPUKITagHbIX
3ajady, Hafnpumep, Taknx Kak:

® BO3MOXHOCTb NOAKIMHOYEHUS pa3fNYHbIX TUMOB AaTYMKOB,

® CpaBHeHUWe pesynbTarta npeobpas3oBaHUs C ycTaBKkaMuU MUHUMYM M MakCUMyM, a TakkKe CUrHanu3auuio
OTKMOHEHWUIA (TEXHONOMMYECKN OMACHbIX 30H)p.BbIOOP TUMA TEXHOMOrMYeckow curHanusaumm — abcontoTHas unu
JeBMaLMOHHan (3aBuUcsLLasn OT 3aaHHON TOYKW),

e NporpammHas kannbpoBka KaHanoB no BHeLWHeMY 06pa3LiOBOMY UCTOYHUKY aHaNoroBoro curHana,

e LundpoBas unbTpaums,

® NpPOM3BONbHOE MacLITabpoBaHUe, LLKan n3MepseMblX NapamMmeTpoB, NMHeapr3auns BXOOHbIX CUrHAIOB,

® V3BreYeHne KBagpaTHOrOIKOPHS,

® DEXUMbI CTaTU4ECKOW M AUHaMM4ecKon 6anaHCpoBKN 3aaaHus,

® MOHUTOPWHI MCNPaBHOCTN LATYMKOB (MX JIMHUA CBSI3W WU M3MEPUTENBbHOTO KaHana) C CUCTEMOW
6e3onacHoro ynpaBneHnst UCNONMHUTENBHBIMU MEXaHU3Mamu,

® peTPaHCMUCCUSI BXOLHbIX @HanoroBbiX NapameTpoB Ha aHaNoroBbIv BbIXO YCTPONCTBA U MHOTOEe Ap.

Perynatop npeactaenser coboii cBOGOOHO KOHUIypupyeMbIi KOMMAKTHbIA Npubop. Monb3oBaTtenb, He
UMEILLIMIA 3HAHUWA 1, HaBbIKOB AIPOrpaMMUPOBaHNS, MOXET MPOCTO BbI3blBaTb WM MCMNOMHATbL 3TU (PYHKUMM NyTeM
KoHdpurypauum perynaropa MUK-12. Perynsatopel MUK-12 oyeHb rubkme B MCNOMb30BaHMM U MOTYT ObICTPO U Nerko,
M3MEHWUB  KOH(pUrypauuto,, BbINOMHUTL  OOMbLUMHCTBO  BCTpeyaemblx TpeboBaHui M 3agad  ynpaBneHusi
TEXHOMOMMYECKUMI NPOLECCaMU.

Perynatopsl MUK-12 koHdUrypupytoTcs 4Yepe3 MepeqHio naHenb npubopa unu yepes ranbBaHUYECKU
pasgeneHHbli UHTepdenc RS-485 (npotokon ModBus), 4To Takke MO3BONSAET MCMONb30BaTh NPMOOP B KayecTBe
yAaneHHoro ycTporcTBa npu paboTte B COBPEMEHHbIX CETAX ynpaBneHus n céopa nHdopmauuu.

MapameTpbl KoHGUrypaumm perynsatopa MUK-12 coxpaHsitoTcs B 9HEpProHe3aBMCMMOW NaMsitTu u npubop
crnocobeH BO30OHOBWTHL BLIMOMHEHWE 3afayv YrNpaBneHWs Mocrne NpepbiBaHUS HanpsbkeHua nutanus. bartapes
pe3epBHOro NUTaHUsi HE UCMONb3YeTCs.

Perynatopbl MOryT u3rotaBnuBaTbCA MO MHAMBUAYaNbHOMY TEXHUYECKOMY 3aJaHui0 AN BbIMNONIHEHUS
KOHKPETHOW TEXHOMOrMYECKOW 3aaun.
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3 TexHUYeCKne XxapakTepuCTUKN

3.1 AHanoroBbI BXOAHOW cUrHan

Tabnuua 3.1.1 - TexHU4Yeckne xapakTepucTmky aHanoroBoro BXOAHOro curHana
TexHU4YecKas xapakTepucruka

KonunyecTtBo aHanorosbIx BXOA40B 1

Twun BXOAHOrO aHanoroBoro curHana YHuguumpoaHHblie no FOCT 26.011-80

0-5MA, RBx=400 Om

0-20 MA, RBx=100 Om

4-20 MA, RBx=100 Om

0-10B, RBx=27 kOm

Hanpsxkenne 0 ... 75mB, 0 ... 200 mB, 0 ... 2 B
Tepmonpeobpa3osaTenu conpotunexnii ICTY 2858-94
TCM 50M, W40=1,428, -50 ... +200°C

TCM 100M, W1=1,428, -50 ... +200°C

TCM rp.23, -50 ... +180°C

TCM 500N, W100=1,391, Pt50, -50 ... #650°C

TCIM 1000, W100=1,391,/Pt100, -50 ... #650°C
TCMrp.21,-50 ... +650°C

Tepmonapsb! no CTY 2837-94
(FTOCT3044-94, DINIEC 584-1):
TXKK (J), 0 ... +1100°C

TXK (L), 0°...+800°C

TXKH (E), 0 ... +850°C

TXA (K), 0 ... +1300°C

TMAM10 (S), 0 ... +1600°C

TMAP (B),0 ... +1800°C

TBP-1 (A-1),.0 ... +2500°C

3Ha4yeHue

Paspewatoulas cnocobHocts ALIM <0,0015 %
Mpenen gonyckaemon OCHOBHOWN NpuBEAEHHOM NOrpeLHoCTH <0,2%
M3MEepPEHUsi BXOOHbIX NapaMeTpoB

TOYHOCTb MHAMKALNN 0,01 %

< %0,2 %/10°C
He Gonee.0,1 cek
BXo[ ranbBaHWMYecKM M30MIMPOBaH OT OCTalbHbIX Lienew

BnusiHne TemnepaTypbl OKpyxatoLen cpefpl
lMepuog namepexus
[anbBaHW4eckas pa3Bs3ka aHanoroBbIX BXOA0B

Tunbl gaT4nKoB, npeaesibl U TOYHOCTb U3MEPEHUs

Tabnuua 3.1.2 - Tunbl AaTYUKOB, Npeaenbl U TOYHOCTb U3MEepeHUst

Koo MpeAaenbHble MpeaenbHble 3HaYeHUsA
BXxoga T FpagupoBoYHas MHAULMpPYEMbIe Ronyckaemasn ocHosHas BXOAHOr0O CUrHana npm
(Napa- un XapaKkTepucTuKa 3Ha4YeHUA Npu npuBeaeHHasn KanubpoBke npubopa

paTyvKa norpeLHocTb

meTp n HCX Kanubposke NIMEDEHUS HavanbHoe KoHeuHoe

AIN) npn6opa P 3HayeHue 3HayeHue

0-5 MA 0 MA 5 MA
0-20 MA 0,0...100,0 % 0 mA 20 MA

0001 4-20 MA JInHeliHas unun B 4 MA 20 mA

0002 0-10 B KeBagpatuyHas YCTaHOBMNEHHbIX <0,2% 0B 10B

0009 0-2B JlnneapusoBaHHas TEXHUYECKNX 0B 2B

0-75 mB eanHuLax 0 mMB 75 mB
0-200 mB 0 mB 200 mB

0003 TCM 50M, W190=1,428 -50,0 °C... +200,0 °C £0,2% <0,5°C 39,225 om 92,775 om

0004 TCM 100M, W100=14428 | -50,0 °C... +200,0 °C £0,2% <0,5°C 78,450 om 185,550 om

0005 TCM p.23 -50,0 °C... +180,0 °C £0,2% <0,5°C 41,710 om 93,640 om

TCN 5001, Wqp0=1,391, -50,0 °C... +650,0 °C <0,2% <1,4°C 40,000 om 166,615 om

0006 Pt Pt50, a =0,00390 | -50,0°C... +650,0 °C <0,2% <1,4°C 40,0250 om 166,320 om

Pt Pt50, = 0,00392 -50,0 °C... +650,0 °C <0,2% <1,4°C 39,9750 om 166,910 om
TCN 100F1, W100=1,391 -50,0 °C... +650,0 °C <0,2% <14°C 80,000 om 333,230 om
0007 Pt Pt100, a = 0,00390 | -50,0 °C... +650,0 °C <0,2% <14°C 80,050 om 332,640 om
Pt Pt100, a = 0,00392 | -50,0 °C... +650,0 °C <0,2% <14°C 79,950 om 333,820 om

0008 TCN p.21 -50,0 °C... +650,0 °C £0,2% <1,4°C 36,800 om 153,300 om

0011 Tepmonapa | TXK (J) 0°C ... +1100°C <0,2% £22°C 0 mB 63,792 mB

0012 | Tepmonapa | TXK (L) 0 ... +800°C <02% <1,6°C 0wmB 66,442 mB

0013 Tepmonapa | TXKH (E) 0°C ... +850°C £0,2% <1,7°C 0 mB 64,922 mB

0014 | Tepmonapa | TXA (K) 0 ... +1300°C <0,2% £26°C 0 mB 52,410 mB

0015 Tepmonapa | TMNM10 (S) 0°C... +1600°C <0,2% <3,2°C 0 mB 16,777 mB

0016 Tepmonapa | TIP (B) 0°C... +1800°C <0,2% £36°C 0 mB 13,591 mB

0017 Tepmonapa | TBP (A-1) 0°C... +2500°C <£0,2% <5°C 0 mB 33,647 B

Mpumeyanue. Mpy 3akasze Bxoda Tunma Tepmonapa WUCMOoNb3yeTcsl AaTyvMk TEePMOKOMIEHcauuu, pacronoXeHHOW Ha

KNeMMHO-6104HOM coeauHeHUN. [aTumk UCTMONb3yeTcst B Ka4eCTBe BXOAA TEMMEPATYPHOW Koppekumn, koMneHcaumm Tepmo-34C
cBOGOAHbIX KOHLIOB TepMonapsl.
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3.2 AHanoroBbIn BbIXOOAHOW cUrHan

AO - BbIXogHOW aHanorosbli

CurHan ynpasneHuda

BHELUHUM

(ynpaBnmou.l,ee BOS/J,eVICTBVIe) Unn peTpaHcMmncenst BXogHoro curHana Al.

Tabnuua 3.2 - TexHNn4Yeckme XxapakTepUCTUKN aHANOroBOro YHU

PULMPOBAHOIO BbIXOQHOIO CUrHana

TexHU4ecKas xapakTrepucTuka

3HayveHune

KonnyectBo aHanoroBbIX BbIXOO40B

1

Twun BbIXOAHOIO aHanoroBoro curHana

YHudpuumposaHHble no FOCT26.011-80
0-5MA, RH <2000 Om
0/4-20 MA, RH < 500 Om

Paspelatowas cnocobHoctb LIATM <0,0015 %
Mpepen gonyckaemoin OCHOBHOM NpUBEAEHHOMN MOrPELLHOCTU <0,2%
hOpPMMPOBaHMS BbIXOAHOIO cUrHana nocne KannbpoBku

3aBMCUMOCTb BbIXOHOTO CUrHarma oT CONpoTUBMEHUS <0,2%
Harpysku

BrnusiHue TemnepaTypbl OkpyXatoLen cpeabl <+0,2 %/10°C

[anbBaHn4yeckas Pa3BA3Ka aHanorosoro Bbixoga

Bbixoq ranbBaHUYecku U305IMpPoBaH OT OCTallbHbIX uenen

3.3 luckpeTHble (MMNYNbCHbIE) BbIXOAHbIE CUrHAmbI

3.3.1 TpaH3UCTOPHLIN BbIXOA, NPU HANIM4YMU B 3aKa3e KIIeMMHO-61104MHOro coeguHUTens

KB3-16-13

Tabnuua 3.4.1 - TeEXHUYECKNE XapaKTEPUCTUKM AUCKPETHbIX BbIXOAHbIX CUFHANO0B. TPaH3UCTOPHLIN BbIXOA

TexHU4Yeckasi xapaKTepucTuka

3Ha4yeHune

KonnyectBo AMCKPETHbIX BbIXO4OB

2

Twvin BbIXOAA

OtkpbIiThivi Konnektop (NPN TpaHsucTopa)

MakcumanbHoe HanpskeHue KOMMyTauumn

< 40 B:IOCTOSIHHOrO TOKa

MakcumanbHbIn TOK Harpysku Kaxxagoro Bbixoga

< 100 MA

[anbBaHW4eckas pa3BA3Ka ONCKPETHbIX BbIXOO0B

Bbixofb! CBA3aHbI B rpynny U3 ABYX BbIXOAOB U
rafibBaHUYECKM N30MUPOBaHbI OT OCTanbHbIX Lienen

CwurHan normyeckoro "0"
CwurHan norunyeckon "1"

Pa3oMkHyTOE COCTOsIHUE TPAH3UCTOPHOTO Krtoya
3aMKHYTOE COCTOsIHME TPaH3VMCTOPHOTO KIioya.

Bug Harpysku

AKT1BHag, NHOYKTUBHaA

Hanpﬂ»(eHMe BHELIHEro UICTOYHMUKa NuTaHusa

HecTtabunusmposaHHoe, (20-40)B NoCTOsSIHHOro ToKa

3.3.2 PeneitHbIN BbIXog, NPy HanU4uu B 3aKa3e KNeMMHO-65I0MHOro coeauHUTens ¢ pene

KB3-17P-01

Tabnuua 3.4.2 - TexHUYeckne xapakTepucTUK, ANCKPETHbIX BbIXOAHbIX CUrHanoB. PeneliHblli BbiIxod

TexHU4yecKas xapakTepucTuka 3HavyeHue
KonnyectBo AMCKPETHbIX BbIXO4OB 2
Tun BbIXoAa MepeknioyaroLme KOHTaKTbl pene
MakcumanbHoe HanpskeHne KOMMYyTalun nepeMeHHOro 220B
(mewcTByloLLEE 3HAYEHNE) MU NOCTOSHHOIO TOKa
MakcumarnbHbIN TOK Harpyaku KaXxaoro Bbixoaa <8A

CwurHan normyeckoro "0"
CwurHan normnyeckon "1"

PaSOMKHyTOG COCTOsAAHME KOHTaKTOB perie.
SaMKHyTOG COCTOSAHME KOHTAKTOB pene.

Bua Harpysku

AKTUBHag, WHOYKTUBHasA

MakcumanbHoe noTpebrexHve (06MOTOk pene) AByX
BKIMKOYEHHbIX KaHanoB OT BHELUHEO UCTOYHMKA NOCTOSIHHOIO
Toka 24B

40 mA

HanpﬂmeHme BHELIHEro NCTQYHNKa NNTaHng

HecTtabunusmposaHHoe, (20-28)B NoCTOsSIHHOro ToKa

MUCNOJTHUTENIbHBIM ~ MEXaHU3MOM



https://lizantan.com/shop/mikroprocessornyy-regulyator-mik-12

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

3.3.3 Bbixoa — TBepaoTenbHoe (He MexaHn4Yeckoe) pene, Npu HanuyMm B 3aKa3se KIeMMHO-

LIZANTAN.COM

10

6no4yHoro coeauHUTens ¢ TBepaoTenbHbiMu pene K63-17K-01

Tabnuua 3.4.3 - TeXHUYECKNE XapaKTEPUCTUKM OUCKPETHbIX BbIXOAHbIX CUrHANoB. Bbixog — TBEpAOTENLHOE pene.

(pevicTByOLLIEE 3HAYEHWE) UMM NMOCTOSIHHOTO TOKa

TexHU4yecKas xapakTepucTuka 3HayeHune
KonnyectBo AUCKPETHbIX BbIXO4OB 2
Tun BbIXoAa 3aMblKaloLMe KOHTaKTbI perne
MakcumanbHoe HanpsiKeHne KOMMYTaLMn NepeMeHHOro 60B makc.

MakcumanbHbIN TOK HAarpy3ku KaXxgoro Bbixoaa

<1 A (AC) nepemeHHoro ToKa,
< 1 A (DC) nocTosiHHOro Toka

CwrHan noruyeckoro "0"
CwurHan normnyeckonm "1"

Pa3oMKHyTOe COCTOSIHUE KOHTaKTOB pene,
3aMKHYTOE COCTOSIHME KOHTAKTOB pere.

Bug Harpysku

AKTUBHag, WHOYKTUBHasA

MakcumarnbHoe noTpebrieHne YeTblpex BKIMHOUYEHHbIX KaHanoB
OT BHELUHEro UCTOYHMKA NOCTOSHHOIO Toka 24B

40 mA

HanpspkeHne BHELHero MCTOYHMKA NUTaHns

HectabunuauposaHHoe, (20-28)B nocTosiHHOro Toka

3.3.4 ONTOCMMUCTOPHDbIN BbIXOA, MPU HANMM4YUKM B 3aKa3e KIeMMHO-0/104HOro

coeauHuTens ¢ ontocumuctopammu K63-17C-01

Tabnuua 3.4.4 - TexXHUYEeCKNE XapakTEPUCTUKN AUCKPETHbIX BbIXOAHbIX CUrHanoB. ONTOCMMUETOPHBIN BbIXOA,

TexHUuyeckasi xapaKTepucTuka

3HayeHune

KonnyecTBo AMCKPETHbIX BbIXOAO0B

2

Twvn BbIXOAA

MarnomolLLHbIN ONTOCUMUCTOP, BCTPOEHHBI JeTEKTOp
HYNeBoro HanpskeHust dasbl MO3BONAET BKMOYATb HarpyaKky
TOMBLKO APU MUHUMATIbHOM HaMNPSHKEHUN Ha Hel
(NpegoTBpalliaeT co3daHne NoMex B ceTu)

MakcrmansHoe HanpshkeHne KOMMYTaumm NepeMeHHOro
(pevicTByOLLEE 3HAYEHWE) UMM NOCTOSIHHOTO TOKa

He 6onee 600B nepeMeHHOro Toka

MakcumanbHbIN TOK HAarpy3ku KaXxgoro Bbixoaa

- He Bonee 50 MA

- B UMNYFABLCHOM pexume vacTtoton 50 My ¢ 4NuTenbHOCTbIo
umnynbca He 6onee 5mMc—go 1 A

- MUKOBBIN TOK Neperpyskun ¢ AnMTenbHOCTb0 umnynbca 100
MKC 1 yactoTton 120 umn/c — oo 1 A

CwrHan noruyeckoro "0"
CwurHan normnyeckonm "1"

OTKNIOYEHHOE COCTOSIHME onTocuMucTopa.
BkntoyeHHoe cocTosiHme onTocnuMuUcTopa.

Bug Harpysku

AKTNBHag, WHOYKTUBHasA

MakcumanbHoe noTpebneHne YeTbipex BKMHOUYEHHbIX kKaHanes
OT BHELUHEro UCTOYHMKA NOCTOSHHOIO ToKa 248

40 mA

HanpspkeHne BHELHero MCTOYHMKA NUTaHns

HectabunuauposaHHoe, (20-28)B nocTosiHHOro Toka

3.4 PerynaTtop

Tabnuua 3.5 - TexHNn4eckme XxapakTepUCTUKN perynsaropa

TexHMuYeckasi xapakTepucTuka

3Ha4yeHue

YMcno KOHTYPOB perynupoBaHus 1

Tunbl perynsTopos

2-X, 3-X NO3WLMOHHBIN perynaTtop

M-, NA- ,Na- ,NM0-aHanoroBbin perynatopbl
M-, M- ,N4- ,NM1O-uMmnynbCHbIR perynstopsbl
NMa-lWAM perynstop

Pexumbl paboTbl perynsatopa

Py4yHon, aBTOMaTnyeckui

MeTopq yCcTaHOBKM 3a4aHHON TOYKU

JlokanbHbIi (4MdPOBOIA), MHTEPENCHBIN

CTpykTypa perynsatopa
(3aKoHbI perynvpoBaHust)

n, N, ng, nig
[1BYXNO3MLNOHHBIN
Tpexno3nLMoHHbIN

KoHTponupyemMsie napametpbi

M3mepsiemas BenuunHa, 3afaHHas To4ka, 3Ha4YeHMe BbIXOAA WIN MONOXeHne
MCMOSHUTENBHOTO MexaHuamMa (Npu HaxaTum knasuwn [A] nnmn [V])

Bug 6anaHcrpoBKy y3na 3agatynka

CTaTtnyeckasi, AMHamm4yeckas
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3.5 NocnepoBaTtenbHbIM HTEepdenc RS-485

Tabnuua 3.6 - TexHn4eckme xapakTepucTUKK nocregoBaTenbHoro nHtepdeica RS-485

TexHu4yeckasi xapaKTepucTmKa

3Ha4yeHue

KoHdurypauum cetu

MHoroToveyHas

Konunyectso npnbopos

32 Ha OJHOM CEermeHTe

MakcumanbHasa anvHa nuHum B npegenax
OAHOro cermeHTa cetun

1200 meTpos (4000 cyToB)

KonnyecTBo akTMBHbIX nepegaryvkos

1 (TONbKO OAMH NepeaaTyYvK akTUBHBIN)

MakcumanbHoe KonuyecTso I'lpVI60pOB B
cetn

248 (c ucnonb3oBaHMEM MarucTparnbHbIX yeunuTenemn)

Xapakrepuctuka
CKOPOCTb OBMeHa/AnnHa NHUN CBA3N
(3aBMCMMOCTb 3KCMOHEeHUManbHas):

1200 m
300 m

62,5 kbut/c
375 kbut/c

(ogHa BuTas napa)
(opHa BuTas napa)

lNpumeyvaHue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c
peKkoMeHOyemcs Ucrnoib308amb dKpaHUpPO8aHHbIe eUMmble napbl.

Twun npvemonepegaT4nKkoB

OnddepeHumnanbHbIi, NOTeHUMaNbHbIN

Bug kabens

BuTtasa napa, skpaHMpoBaHHas BUTas napa

[anbBaHW4eckasi pa3Bs3ka

MHTepdelic ranbBaHN4YeCckn N30NMPoBaH OT BXOL0B-BbIXOL4OB M OCTanbHbIX
uenew

[poTokon cBs3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdpenca

[nsa koHdurypuposaHus npubopa, 4ASMCIONL30BaAHNS B Ka4eCTBe yAaneHHoro
YCTPOWCTBa Npun paboTe B COBPEMEHHbIX CETAX ynpaBreHus n cbopa
nHpopmaumn (npuema-nepeadn KOMaHa 1 AaHHbIX)

3.6 dnekTpnyeckme gaHHbIle

Tabnuua 3.7 - TeXHN4eckme xapakTepUCTUKN INEKTPONUTAHUS

TexHu4yeckasi xapaKTepucTmKa

3Ha4vyeHue

OnekTponuTaHue (NogKMiYeHe K cetu)

(24 £ 4) B nocTosiHHOrO TOKa

MoTpebnsembin Tok

<180 MA

3almTa gaHHbIX

EEPROM, cerHeTtoanekTpuydeckas NVRAM

MNopgkntoyeHue

Yepes knemmbi,KE3

3.7 Kopnyc. YcnoBua akcnnyarauum

Tabnuua 3.8 - YcnoBus akcnnyaraumm

TexHu4yeckasi xapaKTepucTmKa

3Ha4yeHue

Twun kopnyca

Kopnyc 4ONA YTOMNNEeHHOro WmMToBoro MoHTaxa

Pa3mepbl poHTanNbHOM pamku

48 x.96 Mm

MoHTaxHas rny6uHa

170 MMimax

Bblpes Ha naHenu

457%%92°%° mm

Kpennexue kopnyca

B anekTpowmTax

Temnepatypa oKkpyxatLen cpegpbl

oT MuHyc 40 °C go 70 °C

PekomeHgyemas Temneparypa

To xe

Knumartunyeckoe ucnonHexune

nernonHeHue rpynnol 4 cornacHo MOCT 22261, Ho ans paboTsl Npu Temnepartype
oT MuHyc 40 °C go 70 °C

ATmocdepHoe gaBneHve

ot 85 no 106,7 klMa

Bubpauuns

ncnonHeHue 5 cornacHo NOCT 22261

MNomeLlieHne

3aKpbITOE, B3PbLIBO-, NOXapobesonacHoe.

Bo3ayx B NOMeLLeHUM He JOMKeH cofepXkaThb Nbi U MPUMECU arpeCCUBHbIX
NapoB U ra3oB, BbI3blBaOLLMX KOPPO3WIO (B YACTHOCTM: ra3oB, CoAepXaLLmxX
CEpPHUCTbIE COEAMHEHUS UMW aMMUaK).

[NonoxeHne Npy MOHTaXe JTio6oe
CTeneHb 3aWunTbl IP30;
KreMmMHo-6no4Hoe coeamHeHne P20 no
FOCT 14254-96
Bec, He 6onee < 0,33 kr
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4 KomnnekTtHocTb noctaBku. Moagenu perynatopa MUK-12

4.1 O6bem noctaBku perynaropa MUK-12

Tabnuua 4.1 - O6bem noctasku perynsitopa MUK-12

O6o3Ha4veHne HanmeHoBaHuve Kc;:g;e- MpumevaHue

NMPMK.421457.106 Perynstop MykponpoLeccopHbii 1 CornacHo 3aka3sa
MWK-12
KoMnneKT MOHTaXHbIX 3aXKUMHbIX 1 YcTaHaBnMBAETCH Ha koprnyce
3N1EMEHTOB perynatopa

NMPMK.426419.113 KneMMmHO-6n0o4YHbIN coeanHuTenb * 1 WT. N0 OTAENBHOMY 3aKasy
KB3-16-13-0,75

MPMK.426419.151 KneMmMHo-6no4HbI coeanHnTenb * 1 WT{NO OTAEenLHOMY 3aKasy
KB3-17P-01-0,75

MPMK.426419.152 KnemmHO-6Mn0o4HbIV coeanHuTenb * 1 lUT..N0 OTAENbLHOMY 3aKa3y
KB3-17C-01-0,75

NMPMK.426419.153 KnemMMHO-6M0oYHbIN coeanHNTENb * 1 WT. N0 OTAENbLHOMY 3aKa3y
KB3-17K-01-0,75

MPMK.421457.106 NC Macnopt 1 1 WT. No 3akasy

MPMK.421457.106 PO PykoBozcTBO no akcnnyartaumm 1 1 ak3emnuisAp Ha 1-4 perynatopa npwu

NOCTaBKE B OOVH afpec

236-332 Pblyar MOHTaXHbI AN KNeMMHO- * 14pblyar Ha OAMH KNeMMHO-61104HbIN

OnoYHbIX coeanHuTenen coeavnHuTenb

* noctaBnsieTcs rno oTAesfIbHOMY 3aKkasy
4.2 Mopenwu perynatopa MUK-12

O603HayvyeHue nNpu 3aKase:
roe: AA — Kop BXOOHOro KaHana:
01 - yHnduumpoBaHHbIr 0-5 MA
02 - yHndmumposaHHbin 0-20 MA
03 - yHndunumposaHHbi 4-20 MA
04 - yHncuumposaHHbii 0-10 B
05 - HanpsixeHune 0 ... 75 MB

06 - HanpspkeHue 0 ... 200 mB
07 - Hanpspkenune O ... 2B

08 - TCM 50M, W1p=1,426, -50 ... +200°C
09 - TCM 100M, W400=1,426, -50 ... +200°C
10 - TCM rp.23, -50 ... +180°C

11 - TCIM 501, W10=1,391, -50 ... +650°C

MUK-12-AA-C-DD-U,

12 - TCM 1001, Wi;=1,391, -50 ... +650°C
135TCIM rp.21, -50 ... +650°C

14 - TXA (K), 0 ... +1300°C

15=TXK (L), 0°...+800°C

16 - KK (J), 0 ... +1100°C

17 - TXKH (E), O ... +850°C

18 - TNM10 (S), 0 ... +1600°C

19 - TMP (B), 0 ... +1800°C

20 - TBP-1 (A-1), 0 ... +2500°C

MpumeuaHune: npu 3akase npubopa C BXOAHbIMU ecurHanamu ot Tepmonap TIM-10, TMP, TBP-1 npubop usrotaBnmealoTcs no
oTAenbHOMY 3aka3y M Mmocrneaylolas nepecTporika Ha Bpyrue Tunbl BXOAHbIX CUTHANOB NMPOV3BOAUTCH TOMbKO Ha MpeanpusaTun-

narotosuTtene.

C — kop BbixoHOro aHanorosoro curHana: 1 - 0-5.mMA, 2 — 0-20 MA, 3 —4-20 vA.

DD — ncnonHeHne KneMmHo-6104HOro CoeanHnTENs:
0 — KBE3 oTcyTcTByeT

T0,75 — KB3-16-13

P0,75 — KB3-17P-01

C0,75 — KB3-17C-01

K0,75 — K63-17K-01

6yKBa COOTBETCTBYET TUNY AUCKPETHbIX BbIXOAOB N TUNY COeQNHUTENA!

T — TpaH3UCTOPHbLIV

P — peneinHbin

C — CMMMUCTOPHBIA

K — TBepaoTensHoe pene.

Lincppa cooTBeTCcIByeT AnuHe coeauHuTenbHoro wnenda KB3 B MeTpax M npu 3aka3e MOXeT oTnuyartcs oT

ncnonb3yemMon no-ymonyarnuo — 0,75 M.

KB3 3aKkasbiBaeTcs 0TAENbHO U B CTOMMOCTb Npubopa He BXOAMT.

U — HanpsikeHne nuTaHus: 24 — 24B noCTOAHHOMO TOKa.

BHumaHue!

[Mpu 3akase an60pa Heobxoaumo YKasblBaTb €ro nojiHoe Ha3BaHue, B KOTOPOM MPUCYTCTBYKOT TUNbI

aHanoroBoro BXofa, aHanoroBoro Bblxofa W TWMN KNEMHO-61104HOM0 coeauHNUTENS.

Hanpumep, 3akazaHo u3desnue: MUK-12-05-2-P0,75-24

Mpn 3TOM M3rOTOBMNEHMIO K NOCTaBKE NOTPEOUTENIO NOANEXUT:
1) yHMBepcanbHbIi MukponpoueccopHbin MNAO-perynatop MUK-12,

2) Bxop aHanoroBbli Al: kog 05 — HanpsixeHne O ... 75 mMB,

3) Bbixog aHanorosbii AO: kof 2 — 0-20MA,

4) kneMmHoO-6104HbIV coeanHuTens: kog P0,75 — KB3-17P-01 anuHon coeguHmTenbHoro wnenda 0,75m,
5) HanpshxeHne NUTaHnsa perynatopa: kof 24 — 24B NOCTOSHHOTO ToKa.
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5 YcTpoucTBO M NpUHUUN padoTbl

5.1 KoHcTpyKuusa npubopa

Perynatop MWK-12 ckoHCTpynpoBaH No 6r104HOMY MPUHLMMY U BKIOYAET:
® MN1acTMaccoBbIN KOpNyc,

e (bpoHTanbHbIM BNOK NepeaHen NaHenu ¢ anemeHTammn obcnyxuBaHus (KnaBMaTypon) n MHAMKaLMK,

e 0Onok 3apgHemn

4actTm C pa3beMoM Ond  nNoaKnw4eHua KNneMMHo-61104HOro coegunHunTens,

npegHasHa4YeHHoro And noakniyYeHna BHEWHUX BXOAHbIX, BbIXOAHbIX ueneﬁ N NUTaHn4.

5.2 MNepeaHAn naHenb npubopa

[Onsa nyywero HabnogeHns 1 ynpaenieHns TexHonorndeckum npoueccom perynarop MAK-12 o6opynosaH
aKTUBHOW 4YeTblpexpaspsgHoi LMGPOBOMA MHOMKAUMEN ONsS OTOOpaXeHus M3MepsieMor BEfVYUHbI — AWUCMNen
NMAPAMETP, 3agaHHOM TOYKM UM 3HAYEHUS ynpaBnswowero BosgencTens (npudHaxatim knasum BOJNBbLUE wvnu
MEHbLIE) — ancnneir SABOAHHA, HeobxoanMbiM KONMMYECTBOM KIaBuL OBCNYXMBaHUSA U CUrHANMU3aLUMOHHbLIX
cBeToAMOAHbLIX MHAMKaTOPOB. BHelwHW BUA nepeaHen naHenu perynsatopa MUK-12 npuesegeH Ha pucyHke 5.1.

Oucnnen
MAPAMETP

Oucnnen
3ABOAHHA

CeeToavoaHble CaeTovoafible i IKnaBuiua
WHAMKaTOpbl MHANKATOPbI ; PEXNM
MAX, MIN PABOTHI

Knasuwmn
BOJIbLUE-
MEHbLUE

Knasuwa
NOAOTBEPXOEHWA

CeeToguoaHbIe MHAMKATOPbI Knasuwa
COCTOSIHUSA KITtoYen MEHIO
BOJIbLUIE-MEHBLUE b

PucyHok 5.1 - BHewHut eud nepedHel naHesnu peaynsamopa MUK-12

5.3 HasHauyeHMne aucnneeB nepeagHen NaHenu

e Nucnnen NAPAMETP

e lucnnen 3ABAAHHA

B pexxume PABOTA nHAMUMpPYET 3Ha4YeHNEe N3MEPSEMON BENTUYMHBI.
B pexume KOHOUTYPUPOBAHWE wHavuupyeT ypoBeHb KoHdurypauuu, 3aTem
HOMep MyHKTa MEHI0, 3aTeM MUrasl 3Ha4yeHne napameTpa BblIGPaHHOro MyHKTa MEHH.

B pexvme PABOTA uHAMUMpYET 3HaYeHue 3aJaHHOW TOYKU WM MpW HaxaTuu
knasuwu [A] vnnu [ V] curHan nonoxeHus UCNONHUTENbHOro MexaHuama (B %).

B pexvume KOHOUTYPUPOBAHWE  uuavumpytotcss  cumsonbl  «L nF Dy,
yKkasblBalowWwue Monb3oBaTtenio O TOM, 4YTO npubop HaxoauMTCA B pexvume
KOHUrypaumm.
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5.4 Ha3HayeHue cBeTOAMOAHbLIX UHAUKATOPOB

e Nuaukatop MAX CeeTnTCH, €cnu 3HayeHne u3MepseMOo BenuuMHbl MPEBLIAET 3HAa4YeHue YCTaBKu
curHanusaumm  otknoHeHmss MAX. Mwuraet, ecnu OCyLecTBNSAETCS aBToMaTtudeckas
KannbpoBka.
e NupukaTtop MIN CBeTuTCH, €cnu 3HavyeHne U3MepSeMON BENUYMHbI MEHbLUE 3HAYEeHUs YCTaBKU
curHanu3aumm otknoHeHus MIN. MwuraeT, ecnu ocyllecTBnsieTca aBToMaTuMyeckas
KanmbpoBka.
e UHpukaTtop CeeToamoaHbIn uHankaTop coctosiHua kntoya BOJIbLWE vMnynbCHOFO, MAWNNO3ULIMOHHOTO
BOJNbLUE perynsatopa. CeTuTcsa npu BktodeHHoM krtode BOJIbLLE.
e UHpukaTtop CeetogmogHbln  MHOMKATOp  cocTosiHus  kntoda  MEHDBLUE,  wmnAynbcHoro — unu
MEHbLUE TPEXNo3nLMoHHoro perynstopa. CeeTuTcs npu BkntodeHHOM Kntove MEHbBLLE.
e Nuaukatop PY CBeTuTCA, €cnn perynaTop HaxoouTCs B PYYHOM pPEXMMe YNpaBfeHus, N He CBEeTUTCs,

€CIn perynsTop HaxoauTcsl B aBTOMATUYECKOM PeXMME yrpaBreHust.
e Nnaukartop MPIr Ceetutcs, ecnu perynsatop HaxoauTca B pexuve KOHOUTFYPUPOBAHUE.

e Unpgukatop IHT MwraeT, ecnu npoucxoguT nepegada gaHHbIX N0 MHTEPENCHOMY KaHany CBA3W.

5.5 HasHauyeHuMe knaBuLl

HaxaTtue knaBulM BbI3bIBAET MEPEX0A13-aBTOMaTUYECKOro pexvma paboTbl B pexum
o Knasmwa [¥] PY4YHOTO yMpaBreHns W o6paTHO. (COBMECTHO C HaxaTtvem knasuwm [&], ans
NoATBEpPXXAEHMS BbINOMHEHNS onepauun nepexona).
Knasuwa "6onblie". MNpu KaXaOM Ha¥atun 3TOM KNaBWULLKM OCYLLECTBMSETCA YBENUYEHne
3Ha4YeHUs 3agaHHOW TOYKM, BBIXOAHOMO curHana ynpasneHus (ynpaBnsioLwero BO3gencTBums).
e KnaBuwa [A] Mpn yoepxmBaHMM 3TOM KMNABULLIM B HaXaTOM TOMOXEHUN YBenuyeHue 3HayeHun
NPONCXOANT HenpepbIBHO.

Knasuwa "meHbie". MNpu Kaxaom HaxaTun 3TON KNaBULLM OCYLLECTBNSETCH YMEHbLUEHWe
3Ha4YeHns 3agadHoM TOYKM, BEIXOOHOMO CUrHana ynpasneHus (ynpasnsiowero BO3gencTeuns).

e KnaBuwa [V] Mpn yaepXKvBaHMA »OTOM KNaBULIN B HaXKaTOM MOSIOKEHWM YMEHbLUEHWE 3HaYeHun
NPOMCXOAUT HenpepbIBHO.

KnaBuwa npefgHasHauyeHa AnNs NOATBEPXAEHWS BLIMOMHSEMbIX AEWCTBUA WUNv onepauui,

Ans  puKcauuu - BBOAMMBIX — 3HadyeHui. Hanpumep, noaTBepxaeHWe nepexofja W3
e KnaBuuwa [¢] aBTOMATUMECKOrO pexuMa paboTbl B PEXUM PYYHOro ynpaeneHust u obpaTHo, dukcaums

BBO/AA U3MEHEHHOM 3ajaHHO TOYKM, NOATBEPXKAEHUE BXOAA B PEXUM KOH(UrypaLum 1 T.n.

Knasuwwa npegHa3HaveHa Ans BbI30Ba MEHI0 KOHMrypaumm, Ans Bbixoga U3 nyHKTOB MEHHO,
a'TaKke Ond BbIxo4a U3 MEHI0 KOHGUrypaumm.

e KnaBuwa [O] B pexvme PABOTA npu KpaTKOBPEMEHHOM HaXXaTUM OAHHOWM KMaBWULLW BKITHOYAETCH PEXUM
N3MEHeHUs 3aaHuns perynsatopa (avcnne SABOAHHA).
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5.6 CTpykTypHas cxema perynsaropa MUK-12

Al AO AHanoroBbI# BbIXoA

BXOAHOMW U3MepsieMblIn, Bbixog aHanorosoro
KOHTpONupyeMbin 1 / - perynsiTtopa unv Bbixopn,
W perynupyembin - | peTpaHcMUccUm
napameTp

DO1 OuckpeTtbin Bbixoa 1
Kniou BOJIbLUE:

- umn. PerynsaTop,

- 2-X N03, perynsTop,

- 3-X No3uL. perynsaTop.

Murtanue =24B | /;

MocnepoBaTenbHbIN

MHTepdelic RS-485
KoHdurypuposanue,
npuem-nepeaava

KOMaHA U AaHHbIX

DO2 [iuckpeT BbiXoAa 2
Kntou MEHBLLE:

- UMN. perynsTop,

= 3-x no3s. perynaTop

MUKPOKOHTPOIJEP

T P

TemnepatypHasa KoppeKuus
XonopHoro cnasi rTepMmonap -

MNaHenb UHAWKaUMK
1 KfaBuaTtypbl

PucyHok 5.2 - CmpykmypHas cxema pezynsmopaiMUK-12
5.7 NMpuHumMn paboTbl perynatopa MUK-12

Perynatop MWK-12, cTpykTypHasi cxema KOTOpPOro  mMpvBEZEHa»Ha pucyHke 5.2, npeacrtaenseT cobon
YCTPOWCTBO WM3MEPEHUSI 3HAYEHUs BXOOHOrO napameTpa, 06paboTkm M npeobpas3oBaHMsi BXOOHOrO curHana u
Bbl4auy ynpaBnsitoLLnX BO3GENCTBUN.

Perynatop MWK-12 pabotaeTr nog ynpaBreHUEM» COBPEMEHHOrO, BbICOKO WHTErPMPOBAHHOIO
MukpokoHTponnepa RISC apxuTekTypbl, M3rotoBneHHoro! no BbicokockopocTHon KMOIN TexHomornm € HW3KUM
3HepronoTtpebneHnem. B NOCTOAHHOM 3anoMuHatoLemM YCTPOMCTBE pacnonaraeTcs 6onbLioe KONMYecTso pyHKLMN
ANA  pelleHus 3afay KOHTpPons M perynupoBaHus. [10CpeAacTBOM KOHMWIypupoBaHUS Monb3oBaTenb MOXeT
CaMOCTOATENbHO HacTpanBaTb PErynaTop Ha pelleHne onpefeneHHbIX 3a4ay.

Perynatop MWK-12  ocHalleH aHanoro-uudposBbiM  npeobpasoBaTtenem,  UMdpo-aHanoroBbIM
npeobpasoBaTenemM, UM(PO-ANCKPETHOIO BbIBOAA, CTOPOXEBbIMWM CXeMaMu Afs KOHTPONS UMKIOB paboThbl
nporpammsl, 3HeproHesasucumon namsteto EEPROM, NVRAM ansi coxpaHeHus nonb3oBaTenbCKMX napameTpoB
KOHpMrypauum n gaHHbIX.

BHyTpeHHsAs1 nporpamma perynsatopa MWK-12 dyHKUMOHUPYET C MOCTOSIHHLbIM BPEMEHHbIM LUuknoMm. B
Hayane Kaxaoro uukna BHYTPEHHeWl.paboyer nporpaMMbl CUUTBLIBAKOTCA 3HAYEHUS aHANoOroBbIX U OUCKPETHbIX
BXOLOB, MPOU3BOAMTCHA CUMTbIBaHUE W 06paboTka knaBuatypbl (nogaeneHne ppebesra u obHapyxeHune
[OCTOBEPHOCTN), MPUEMsKOMaHA \M OaHHbIX U3 MnocrnefoBaTenbHOro uHTepderica. Mpu nomoly 3TUX BXOOHBLIX
CUrHanoB OCYLLEeCTBNSAOTCA, B COOTBETCTBUM C 3anporpaMMMPOBAHHBLIMU (PYHKUMAMM WU NOMNb30BaTENbCKUMMU
napameTpamu koHdurypauum, Bce pacyeTbl. [locrne 3Toro ocywecTBnsAeTcs BbiBOL4 MHPOPMALMM Ha aHanorosbIn
BbIXOA, OUCKPETHbIE BbiXOAd, HAa MHOWKALMOHHBbIE SMEMEHTbI, @ Tak e (PUKCAUWs BbIYUCIIEHHbIX BEMWYUH OIS
pexvma nepefayu nocriegoBaTtenbHoOro nHTepderica.

5.7.1 NpuHUKn pa6oTbl 6510ka 06pPabOTKM aHaNoOroBoro Bxoaa

Peryantop MUK-12 umeet oguH aHanorosbii Bxoad Al, curHan c¢ koToporo obpabatbiBaeTca 6Gnokom
npeobpa3oBannisi aHanoroBoro BxogHoro curHana AIN. Hactponkm aToro 651oka BBOASTCA Ha YPOBHM KOHbUrypauum
AIN.

AHanoroBbIV cMrHan umeeT npoueaypy obpaboTtku. [laHHasa npoueaypa Ucnonb3yeTcs AN NpeacTaBneHnst
BXOLHOrO aHarnoroBoro curHana B Heobxogumon nonb3oBatento ¢opme. Ha pucyHke 5.3 nokasaHa
yHKUMOHaNbHasa cxema 6noka 06paboTkM aHanoroBoro BXOAHOrO curHana.
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PucyHok 5.3 — @yHKyuoHanbHasi cxema brioka rnpeobpa3ogaHuUs 8Xxo0HO20 cuzsHasa

Ha pucyHke npuHsTble cnegytouime o6o3HaveHns:
dunbTp UMMYNbCHBLIX NMoMex. Mcnonb3yeTcss Ans nodaBReHUs MMMynbCHbIX nomex. Onpegensietcs
napameTtpom AIN.05 «MakcumanbHas OnUTENBHOCTE MMMYyrnbcHOM nomexu». Ecnu B kakom nmbo
LMKIe M3MEpPEHUsi TEXHOIOrMYECKOro napameTpa obHapyXeHO ero U3MeHeHue, To npeanonaraeTtcs
BO3MOXHOCTb [ENCTBUSI MOMEXWM W BbIXOOHOMW CurHan cdopmmpyetcst (C y4eToM YycpeaHeHus
N3MEPUTENbHbBIX 3HAYEHMI) NO NCTEYEHUMYCTAHOBINIEHHOIO BPEMEHWN ANIMTENBHOCTM NOMeXxu. To ecTb,
€cnu AnWTEnbHOCTb W3MEHeHWst curHana . bombwe 3agaHHOTO  Trowexw, TO 3TO  U3MEHeEHUe
pacueHnBaeTCs Kak eCTEeCTBEHHOe M NPMHUMAaETCs B AanbHelLyo 06paboTKy ¢ 3a4epXKKon BpemMeHM
Tromexu (pUCyHOk 5.4). Pabota paaHHORO punbTpa BHOCUT AOMNOMHUTENBHOE TPaHCMOPTHOE
3anasgblBaHne B CUCTEMY perynvupoBaHus, KOTOPOe paBHO BenuuuHe napametpa «MakcumanbHas
ANUTENbHOCTb UMMYMbLCHON MOMEXU». [N03TOMY BCerga Hy>KHO CTPEMUTBCA MUHUMU3NPOBaTb AaHHbIN
napameTp.

2. Mopynb HopManusauuu curbana. OToT MOAYNb HOPManu3yeT BXOLHOW aHarnoroBbii curHan. BaxkHoin
yHKUMEN JAaHHOrO MOAYNS €CTb, KOHTPONb AOCTOBEPHOCTM AaHHbIX. B cnyyae Bbixoga aHanorosoro
curHana Ha 10% 3a guanasoH, KOTOpbI ycTaHaBnuBaeTcs npu kanubposke npubopa, mMoaynb
nocbINaeT curHan perynsaTopy O HeAOCTOBEPHOCTU AaHHbIX B kaHarne. Mpu aTom ecnu curHan Huxe
AnanasoHa nameHeHus Haaucnnee roput E - L, npu npesbileHnn JaHHOMo AnanasoHa Ha aucnnee
roput E - ~ H. B 06oux cnyyasix,reHepmpyeTcst cobbiTUe «paspbiB NIMHUM CBA3W C 4aTUYNKOMY.

3. MapameTpbl kanubpoBku.. OnpenensitoT TOYHOCTb KaHara W MEHSIITCS Mpu 3aMeHe Aartdvka unu
nepexofe Ha gpyron Tun Aatyvka. MogpobHee o kannbpoBKax aHanoroBbiXx BXOAOB CMOTpUTE B
pasgene nocBsALWEeHHOMY Kannbposkam.

4. BkcnoHeHUManbHbIN QUNLTP (PUCYHOK 5.4). PunbTp MCNonb3yeTcs AnA NoAaBnNeHUs NoMex, a Takke
Ans nopgasneHuns «gpebesra» wHOuKauMM (Y4acTblX W3MEHEHUIM MOKa3aHui perynatopa um3-3a
konebaHun BxogHoror curHana). Onpepgensietcs napameTpom AIN.04 «[llocTosiHHas BpemeHu
LUMdpoBoro hunsTpar.

5. Mopgynb MaclTabnpoBaHusa curHana. OToT MOAYNb NMMHMApPU3NpyeT U MacluTabrupyeT BXOAHOW curHan
cornacHo. 3aJaHHOl Monb3oBaTenieM HOMWHANbLHOW CTATUYECKOW XapaKTEPUCTUKU AaTyuka, KOTOpbI
NOAKIOYEH K AaHHOMY Bxoay. ViMeeTcs B BUAYy, YTO MMEHHO 34ecCb BbibMpaeTcs TUMN NOAKMHYEHHOTO K
KaHany gatyuka. Takke B 3TOM MoAyne eCTb BO3MOXHOCTb M3BMEeYeHWUs KBaapaTHOro KOPHA M3
BXOAHOro urHana. [lMonb3oBatens MMeeT BO3MOXHOCTb JIMHeapu3oBaTb CUrHam no COOCTBEHHON
KPMBOW NHeapusauuu.

6. Tabnvua «koopguHaT nuvHeapu3auuMu curHana. [aHHaa Tabnvua onpegensieT  KOOpAMHATbI
Nnosib30BaTeNbCKON NnHeapu3aLmm, napaMmeTpbl KOTOPOW 3afatoTces Ha ypoBHe KoHdurypaumm LNRX n
LNRY.

7. Mopynb KoppeKkuun aHanorosoro Bxoga. B aTom moayne curHan, npeobpasoBaHHbI B NpeablayLmnx
6rokax, cmellaeTcs Ha 3ajaHHoe nosnb3oBaTteneM (ypoBeHs CORR) 3HaueHune. 3HaueHne Koppekuum
CYyMMMPYETCH C BXOOHBbIM CUrHaNoM Wnn BblMUTAETCA U3 BXOAHOrO CUrHana, B 3aBMCMMOCTM OT 3HaKa
KoadpmumeHTa Koppekumm.

MpumeyaHuns:
1. Tpu BbIGOpe TMNa faTuuka C 3adaHHbIM OManasoHOM M3MEpEeHus, B MoAyne MaclutabupoBaHus
CurHana napameTpbl BbICTABMAKOTCA aBTOMATUYECKN U UBMEHEHUE MX 3a0NOKMPOBaHO.
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2. Mpu nHTepdericHoM BBOAE HACTOMKN MOAYMS HOpManu3aumm U unbTPoB He UMEIOT CMbICNa, Tak Kak
CUrHan no uHTepdeiicy nepegaeTcs cpasdy B Moaysb MacliTabupoBaHUs curHana.

A MapameTp Bxop 6roka
I__I Bxon duneTp Bbixog
p| MMNynbCHBbIX >
N 1 nomex
b ———
- — T Tc
T< Tnomexm nomexu

Bbixog 6noka

,:"'i\akcnorleuuuanbubm buneTp
d (nyAkm meHo 04 ypoeHsi AIN)

T,c

»
»

PucyHok 5.4 — lNpuHyun pobomsi ¢chunibmpa UMnyribCHbIX IOMEX U SKCIOHEeHUUaibHo20 hunnbmpa
5.7.2 CTpyktypa 6noka perynuposaHuna MUK-12
MWK-12 nmeeT 5 Tvnos perynatopa (CTRL.00.mMeHo koHURypauun, MNpunoxenune B):

e  2-X MO3WLMOHHBIN perynarTop,
e  3-X NO3NLMOHHBIV perynsaTop,
o [NO-WAM perynartop,

e [1M[-ananoroBsbIv perynaTop,
e [NO-MMmnNynbCHBIN perynaTop.

BHyTpeHHAs cTpykTypa 6noka perynanposaHua MUK-12 Gyget umeTtb Bua, NpMBEAEHHbIV Ha pUcyHke 5.5.

PY ABT GyHKumn
> -/' ® % petpacmucemm [ @ 3 CTRL.00#0003
; @ ® CTRL.00=0003 AO
3apaHHas 4 -
SP
TOYKa PID Py PWM
Al nmna " aBT 721
Bn. npeobpasoBaHus PV, perynatop npeobpasoBarerns
BXOAHOro curHana Al

CTRL.00=0002

L .| PULSE| ;& CTRL.00=0004

CTRL.00=0000(1)

CTRL.00=0003
DO1

11!

MMnynbCHbIi “”
—»| npeobpasosatens Py

BryTpeHHuin
MHTerpaTop
nonoXeHns

BY .
Lylsp 2%, 3 > R I
nosuLu- o > MEM_UP

OHHbIN
CTRL.00=0000(1)

\ ““m”
PV ABT
— CTRL.00=0000(2,3)
JTlorvika po6oTbi DO2
Bbixoaa DO1 -
Norvka po6oTbl
Bbixoga DO2

PucyHok 5.5 - @yHKkyuoHanbHas cxema broka peaynuposarusi MUK-12.

CTRL.00=0004

1o
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5.7.3 PacnpepeneHune BXoAoB-BbIXOA0B CTPYKTYpbI perynatopa MUK-12

Tabnuua 5.1 — PacnpefeneHus BXoaoB-BbIxofoB perynsatopa MUK-12

CTpykTypa perynsatopa, AHarnoroBbi Bxog | AHanoroBbi Bbixod | OuCKpeTHbIV Bbixod | LOUCKPEeTHbIN BbIXOA
onpegenaemasi napameTpom Al AO DO1 DO2
[CTRL.00]

0000 — 2-X NO3NLIMOHHBIV perynsTop Perynupyembii PeTpaHcmmucens”) Bbixoa 2-x nos. CB0G. KoHdur.
napameTp perynstopa

0001 — 3-X NO3WLMOHHBIN perynsaTop Perynupyembin PeTtpaHcmucens” Bobixog BOJIbLUE Bbixogq MEHbBLLE
napameTp

0002 — NMNO-LUNM-perynsiTop Peryrnupyembiit PeTpaHcmucens” Bbixoa MO-LLIUM CB06. KoHUr.
napameTp perynsitopa

0003 — ananorosbivi MNA-perynsaTop Perynupyembin Boixop perynatopa CB06. koHdpur. CB06. koHur.
napameTp

0004 — NMNA-MMnynbCHbIN perynstop Perynupyembii PeTpaHcmucena” Boeixon BOJIBILE Beixog MEHBLIE
napameTp

MpumeyvaHums.

1. CurHanel DO1 n DO2 senstoTcs cBo6ogHO-kOHMUrypupyemsle. T.e.\ecnv kakon-nnbo u3 curHanos DO1,
DO2 He 3apencTBoBaH B CTPYKType BbiOpaHHOro Tuna perynatopa (cm. napametp CTRL.00), To cBOGOOHbLIN
OVCKPETHBIN BbIXO4, MOXET B COOTBETCTBUM C BbIOpaAHHOW NOrMKOM paboThl U ycTaBKkamMy ynpaBnsaTbCA OOHUM W3
BblIOpaHHbIX aHanoroBbIX curHanos (cMm. napameTpsl DOT1.00, DOT2.00).

1.1 Ecnn DOT1.00, DOT2.00 = 0000, TOo ecTb BKMNo4YeHa onums UHTepdencHOro BoiBoda, 3TO 03Ha4aeT,
YTO JaHHbIM BbIXOAOM YNPAaBMSET, HE PETYNSTOP, @ OH (3TOT BbIX0A) YNPaBMSETCs N0 MHTepdency.

2. Mpun wncnonb3oBaHuM YHKUMM PETPaAHCMUCCUMM, Ha aHarnoroBbl BbIxOA npubopa nepeparTcs
cnepyoLLmMe aHanorosble curHanel perynaropa (cm. napameTtpslyposHa AOT.00):

- 3Ha4YeHne n3mepsaemon sennynHbl PV;

- paccornacoBaHue perynsatopa (OTKNOHeHus);

- 3aJaHHas TouKa.

5.7.4 MpwvHUMN paboTbl aHaNOroBOFO BbixoAa

Perynarop MAK-12 nmeeT oanH aHanoroBbil BbIXOA.
AHanoroBbIV BbIXO4 MOXET paboTaTb B Taknx ABYX peXUMax:

1. PeTtpaHcmuccus (Npsmas nepeaada.c macluTabupoBaHnem) BXOOQHOIO CUrHana Ha BbIXOA.
2. Bbixog ananorosoro NN[-perynatopa.

Mpy ncnonb3oBaHMM aHanoroBoro BbiXxo4a B peXuMe peTPaHCMMUCCUMU, UCTOYHUKOM CUrHana MoxeT ObiTb
nsmepsaemas BenuumHbel PV; paccornacoBaHme perynsatopa (OTKNOHeHWs), 3agaHHas Touka. [pu paboTte Bbixoaa B
pexume peTpaHCMUCCHMM BaXHbIMW NapameTpaMu ecTb: «3HayeHue BXOAHOro curHana pasHoe 0% BbIXOAHOTO
curHana» n «3HaveHune BxogHoro curHama pasHoe 100% BbIXOOQHOTO curHana». 3TMMK napameTpamu JOCTUraeTcs
mMacltabnpoBaHne BbLIXOOHOTO CUrHamna OTHOCUTENbHO BXOAHOro. Takum 06pasom, MOXHO peanusoBaTb BblBOA
aHanoroBoro curHana, KotTopbli Byaer NoBTOpsATb OpPMYy curHana MogKMioYeHHOro Ha BxoA 6roka aHanorosoro
BbIBOJA, HO Ha ero onpegeneHHom AuanasoHe. PucyHok 5.6 unnoctpupyeT paboTy aHanorosoro BbIBOAA B pexvmMe

peTpaHCMHUccun.
HemosHuK brok
aHI0206020 CUZHAIT oopadomky A0 Brixod A0
3o
— OQ N V% duaa-
<
mex. ed oHa A0
5
)

PucyHok 5.6 — Paboma br10ka aHar0208020 8bi800a 8 pexume pempaHcmuccuu

Kak BngHO n3 pucyHka 5.6 6nok o6paboTkn HOpMuMpyeT BXOOHOW CurHanm, npvBOoAsa ero B AuanasoH 0 —
100% BbIXOAHOrO curHana. B 3aBMCUMMOCTM OT Tna BbIXOQHOIO CUrHana 3To OyAeT BbipaXaTbCs B ANEKTPUYECKUX
curHanax Ha knemmax KB3. Hanpumep, aHanoroBbivi Bbixog umeet kanubpoeky 0 — 20 mMA. B aTom cnydae npu
curHane 50% n3 6noka o6paboTkn AO Ha knemmbl KBE3 6yaeT nogasatcst Tok 10 MA.
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M3 pucyHka 5.6 BmgHO paboTy napameTpoB «3HayeHue BxopgHoro curHana pasHoe 0% BbIXOQHOrO
curHana» u «3HadyeHne BxogHoro curHana pasHoe 100% BbIxogHOro curHana». [JaHHble napameTpbl n3obpaxeHsl
Ha PUCYHKE MYHKTUPHBLIMW NUHUAMU B 6roke obpaboTkm AO. Takum obpa3oM, Ha aHanoroBbIN BbIXO MOXHO NoaaTb
TONBbKO MHTEPECYHLLYIO YacTb BXOAHOMO curHana.

Mpu ucnonb3oBaHWM aHaNOroBoOro Bbixoa B pexuMe Bbixoga aHanorosoro MNMUO-perynatopa UCTOYHUKOM
CcurHana ecTtb BbIXOS, perynsropa.

MepeknioyeHne pexvMoB paboTbl aHanoroBoro BbIXOA4A OCYLUECTBMSETCS aBToMaTtuyecku. [lpu
BKIMOYEHWM perynaropa B pexum aHanorooro MNMU-perynatopa, aHanorosbIi BbIXO4 aBTOMATUYECKN BKINOYAETCH B
pexum paboTbl «Bbixog aHanorooro MUO-perynatopa». Ecnm ke B KOHType BbiOpaH nwbon gpyron tun
perynaTtopa, TO BbIXO4 aBTOMaTuyeckn paboTtaeT B pexume «PeTpaHcMuccus» C yKasaHHbIM MCTOYHMKOM
aHanoroBoro curHana.

MpumeyvaHwue:
1. TNapameTpbl HacTpoWiku paboTbl aHaNoroBoro BeiIxoAa crpynnmpoBaHbl Ha ypoBHe AOT;
2. [Ins xoppekTHoW paboTbl aHaNoroBbI BbIXOA, AOMKEH ObITb OTKanMbpoBaH.

5.7.5 Jloruka paboTbl AUCKPETHbIX BbIXO4OB

IOuckpeTHble Bbixoabl perynatopa MUK-12 umetoT cBo6oaHO KOHMUEYpUPYEMYHD norvky paboTbl. 3To
3HauWT, 4YTO Monb3oBaTenb CaM onpedensieT HasHayeHue TOro WM WHOTO AUCKPETHOFO BbIXOAA, €CnM OH He
3ae1CTBOBaH A5s KaKoroto perynsaropa.

BHumaHue: Ecnu gmnckpeTHbIN BbIXO4 3a4eNCTBOBaH B CTPYKType MbQro perynsaTopa, TO Ans AAHHOro
OVCKPETHOrO BbIXOAA FIOrMKa ynpasrieHsl He UMeeT 3Ha4YeHus.

Ons guckpeTHoro BbixoAda, KOTOpbIM He wucnonb3yetcs [NAQ-perynsTopom, WCTOYHUMKOM aHanoroBoro
curHana ectb nsamepsiemas senuuuHa PV. [anee no BbibpaHHow norvke (DOT1:00, DOT2.00) o6pabaTbiBaeTcsa u
BblJAET NMOTMYECKUA HOMb UNW eauHuly, nocrie yero cdopmupyetca curHan «Bbikn/Bkn». To ecTb, Ha noruke
KoMnapaTopa UMeeTCs BO3MOXHOCTb MOCTPOUTL ABYX- , TPEX- U MHOTOMO3ULIMOHHBIA PerynsTop.

Mpumep paboTbl BLIXOQHOTO YCTPOWCTBA MO NOrMKe ABYXAO3ULMOHHOIO perynaropa nokasaH Ha pUCyHKe

5.7n5.8.
ot
BKI1 A
0 ' =
: o
SP‘-*QE ~<_ TI'uctepeamnc LwKana ::pﬁmeTpa

PucyHok 5.7 — lNpumep pabomsi 8bIXOOHO20 yempolicmea o io2uke 0bpaTHOro 2-x rno3uyuoHHOZ0 yrpaeneHusi
n.CTRL.00=0000, n. CTRL.02=0000

DO

BKI

0 >

: : 00%
R sraan o
Fncrepesnec _---~ SP LiKana napameTpa

PucyHok 5.8 =[Ipumep'pabomsi 8bix00HO20 ycmpolicmea Mo fio2uKe fpsiMo20 2-X MO3UUUOHHO20 yrpasieHus .
CTRL.00=0000, n. CTRL.02=0001

[ns vmnynbCcHOro perynsaropa CylwecTByeT TakoW napaMmeTp, Kak 3agepxka Ha BknodeHus DO B
NPOTMBOMOSIOXHOM HarnpasneHun. IATO BpeMs naysbl, NOCrne KOTOPOro BO3MOXHO W3MEHEeHWe HanpasneHus
ABVKEHUSI UCMOMHUTENbHOTO MeXaHW3Ma MNpu COOTBETCTBYIOLLEM PacCornacoBaHnM (C Lenbilo 3aluTbl CXem
ynpaBneHns OT NINLLHUX BKITIOYEHWUI 1 CaMOro arieKkTpoasurartens).

Tpexno3nuMoHHbIN perynaTop paboTaeT Tonbko B oOpaTHOM Tune ynpasneHus perynatopa. Korga
napameTp pacTeT U CTaHOBUTCS YyTb Oonblue 3aJaHHOW TOYKM, TO BO3HMKAET CUTyaums Korga BKIOYeHbl ABa
BbixoAa. OTO He JONYCTUMO KOrAga perynstop ynpaenseT peBepcuBHblM Asuratenem. [na nsbexaHus nogobHown
cuTyaumm Heobxoammo ucnonb3oBaTb napameTp CTRL.06 — 30Ha HeYyBCTBUTEMBHOCTU 3-X MO3WULMOHHOIO
perynatopa (MepTBas 3oHa). Torga Bbixogbl perynatopa 0yayt paboTaTtb no norvke nokasaHHOW Ha puUcyHke 5.9.
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DO1 Mictepesuc DO2
A (ng.q bonbwe) “ CTRL.07 | (ko4 MeHbLLe)
o e SP '\ )
1 y ~ A
\ 4 >
0 >
0,
4 MeptBasizoHa i, MepTBas 30Ha 100%
N CTRL.06 £ CTRL.06

PucyHok 5.9 - pacbuk pabombi QUCKpemMHbIX 8bIXx0008 3-X MO3UUUOHHO20 peaynsmopa.c Ucronb308aHuem
30HbI HevyecmeumernsHocmu (CTRL.06)

[lBa AMCKpeTHbIX BbIxo4a MOTyT UCMONb30BaTb B KAYECTBE BXOAHOrO CUrHana OfAMH M TOT Xe aHarnoroBbin
BxoZ (Al) 1 MCNONHATL KaXabl CBOO NOrMKY poOOTbI.

BbixogHon curHan MoxeT OblTb CTaTUY4ECKMM U UMMYMbCHLIM (OUHamuyeckum).” Beibop AnutensHoCTU
(Tvna) BbIXOAQHOro curHana npoussogutcs Ha yposHe DOT1.05, DOT2.05. [nuTtensHOCTE BbIXOOHOMO MMMynbca
pasHasa 000,0 cooTBeTCTBYET CTaTUYECKOMY BbIXOAHOMY CUTHary.

[nsi npumepa MMMNynNbCHOro BbIxoAa Bbibepem Noruky paboThl ANCKPETHOro BbiXOA4A — MEHbLUE YCTaBKM
MIN (DOT1.00=0002), onuTensHOCTb MMMNYNbCHOro curHana - 3 cekyHabl (DOT1.01=003,0). BbixogHow curHan npu
Takux napameTpax n3obpaxeH Ha pucyHke 5.10.

P %
MIN ; -
0 : : t
DOn 4 : ¢
BKT i 3 cek 1 3 cek
OTKN "
t

PucyHok 5.10 — Npagbuk pabombi OUCKpemHo20 8bixo0a npu UMIyIbCHOM murie 8bIX0OHO20 cugHarna

5.7.6 MpuHUMN paboThbl TEXHONMOrM4YeCKON CUrHanmM3auum

[ns BxogHoro napameTtpa PV nNpou3BoaMTCs KOHTPOSb BbiXo4a ero 3a rpaHulbl yCTaBoK TEXHONOrMYeCcKon
curHanusaumu.

HeobxoaMmMo NOMHUTb, YTO YCTaBKM CUrHanNM3auuyM [OOMKHbl BXOAMTb B rPaHuUbl pa3maxa LuKarnbl
M3MepsiEMON BEMUYMHbI.

TexHonrMyeckasa curHanuaaums ncnonb3yeTcs Ana curHanu3aumm Ha nHgukatopax MIN n MAX nepeaHen
naHenu perynatopa, CUrHanu3aumn Ha BepXHEM YpPOBHM, a Takke AN NOrMkM paboTbl OUCKPETHBIX BbIXOAOB Kak
0606LeHHasa TexHofornyeckas curhanmsauua (n.m. DOT1.00=[0005], DOT2.00=[0005]).

CocTtosiHne 0606LLEHHOI TEXHOMNOMMYECKON CUrHanM3aumm 3anvcbisaeTcsa B peructp 14 (cm. tabnuuy 7.1).

TexHoorudeckas curHanm3saums MeeT ABa BUAA:

- abconTHas, curHanusaumsi. Vicnonb3yeTcsi Korda HYXXHO CWUrHanvMaupoBaTb BbIXO4 MapameTpa 3a
yCTaHOBIEHHbIE rpaHuubl. B, TakoM criydae 3agatoTcst HUXKHME BEPXHUE rpaHuMLbl TEXHOMOMMYECKON cUrHanmusawmm.

- 4.0eBualMoHHas  curHanusaumsi. Wcnonb3yeTcss Korga HYXXHO — CUMIHanu3vMpoBaTb  OTKIIOHEHMWE
TEXHOMOrMYECKoro napaMeTpa OT 3HaYEHUs! 3a[jaHHOWN TOYKM Ha 3HAYEHME YCTaBOK TEXHOMOMMYECKOM CUrHanu3auum.

Mpumep abCcoroTHOM 1 EBUALIMOHHOW CUrHanu3auum npMBeAeH Ha pucyHkax 5.11 n 5.12.

MMcTepe3nc TEXHONMOMMYECKOW CcurHanusauum 3agaeTtca B nyHkTe MeHio CTRL.15. TMpuHumn paboTtobl
rmcTepesunca npeacraBneH Ha pucyHkax 5.11 n 5.12.
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BepxHun npegen

[MyHKT MeHIo
AIN.02

pasmaxa LwKanbl

YcraBka MAX
TEXH. CU.

CTRL.14

'nmcTepesnc TexHonornyeckomn

pasmMaxa LKarsbl
A

>

CUFHanu3aumu CTRL.15
Yeraska MIN - e _W ______ CTRL.13
TEXH. CUT. 1 1
~ 1 1
HwxHuii npeaen 1 1 AIN.01
pa3mMaxa LuKansbl \ >
1
A |
Texw.cwr) I T A
MAX '
]
|
1
l S
A 1 1 ”
TexH.owr. | __ ___ ___ _ o _______ ! o
MIN
PucyHok 5.11 - Ipacbuk cpabambigaHus abconomHol mexHono2u4eckol cueHanu3dayuu n.CTRL.12=0000
A
. MyHKT MeHio
BepxHui npegen
pa3maxa Lukansbl AIN.02
...... t.—..—..—..—..—..—..CTRL_14
! 7
1
' 'ncTepesmnc TeXHONorn4ecKom
' 3H. MAX curHanusaumm CTRL.15
3apgaHHas l TEXH.CUT.
Touka (SP) i . 3H. MIN
: ! TEXH.CHT.
i :
! !
DR W A [, [P N * ..... (A CTRL.13
1 1 1
]
HuxHruit npeaen [ , ' | AIN.01
1
1
1
1
1

TexH. cur.
MAX

A
TexH. cur.

MIN

S IO
v

v

PucyHok 5.12 - pachuk cpabambigaHus 0esuayuoHHOU mexHosoau4eckol cueHanu3ayuu n. CTRL.12=0001
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6 YpoBHU paboTbl, ypOBHM 3aUTbl, YPOBHU KOHUrypauumm m
HacTpoek

6.1 narpamma ypoBHeln paboThbl, YyPOBHEN 3alnTbl U YPOBHEN KOH(Urypauumm

Bonee pgetanbHO ypoBHM paboTbl, YPOBHU 3alUTbl U YPOBHM KOHGUrypauum OnucaHbl B MOCAEAYHLMX
pasgenax gaHHoM rnaebl. [narpamma ypoBHel paboThl, 3aWwuThl U HacTpoek perynstopa MUK-12 npuBepeHa Ha
PUCYHK 6.1.

MutaHne
BKJIIOYEHO

M3meHeHune pexnmoB paboyero ypoBHsa (6.4)
® 13MeHeHue pexuma paboTbl perynsitopa (64.1)
® /3MEHEeHNe 3HaYeHns 3adaHon Toukn (6.4.2)
® /3MEHEHMNEe 3HaYeHns YnpaBnstoLLero Bo3aenctamns (6.4.3)

bKO YPOBHEW 3aLUUTLI Ansi
N HacTpoek

YpoBeHb
KoHdurypaumum
M HacTpoek (6.5)

1
1
i N3MEHEHMS KOH
1

PucyHok 6.1 - Juagpamma ypoeHel pabomesipsauwiumsl U Hacmpoek peaynsmopa MUK-12

6.2 YpOBHMU 3alUUTbI

YpOBHU 3alWnTbl B TOW WUAW MHOW, CTEMEHU 3anpeLuaroT BbINOMIHEHWE HeXenaTenbHbIX OeNCTBUN.
[aHHble YypoeHU 3awumebl I'IpeOHa3Ha'49Hbl ana 3awnTbl O60py£lOBaHVIﬂ, TEXHONOrm4ecKkoro npouecca
M B KOHEYHOM UTOre nonb3oBaTend: OT HEBEPHOIro Unun cnyqaﬂHoro BBOJA 3HAYEHUIN 1 NEePEKNOYEHNI
pexnmonB pasoTbl, OT HEeCaHKLMOHMPOBAHHOIO UK HexenatenbHOro AoCTtyna MNOCTOPOHHUX Nnnu K
cucteme ynpasrieHusa.

Nmeemcsi HeckonbKO ypoeHeu 3awumsbl:

YpoBHM 3awmThl pabouero 1)/YpOBeHb 3auThl UISMEHEHNS PEXUMOB paboyero ypoBHS
YPOBHS 2) YpOoBEHb 3alUMTbl UIBMEHEHNSA BUAA U 3HAYEHUSI 3a4aHHON TOYKU

YpoBHM 3almMTbl U3BMEHEHUS Mpw Bxoge B pexum KoHdUrypauum ons 4ocTyna Kk napameTpam HY>XHO BBECTU
KOHcUrypaumm n Hactpoek naponb (0002). (cm.n.6.5.1)

6.3 Pabounin ypoBeHb. Pexxum PABOTA
Mpubop nepexoguT Ha 3TOT YPOBEHb BCAKMIN pas, KOraa BKMYAEeTCs NUTaHue.

Ha 3ToM ypoBHE MOXHO M3MEHSITb peXxumbl paboyero ypoBHsl, 3afaHve MUO-perynsatopy, ynpaensiowme
BO3ENCTBUS UMW NEPETH Ha YPOBEHb KOHGMIypaLmm U HacTPOeK.

OO6bI4YHO 3TOT ypoBeHb BblOMpaeTcs BO BpeMsi paboTbl Ans ynpaBneHUsi KOHTYpOM perynvmpoBaHus. B
npouyecce pabombl MOXHO OCYLLECTBMATb MOHWTOPWHI, T.€. BM3yarnbHO OTCMEXWBaTb W3MEPSEMYI0 BEMUYUHY,
33aHHYl0 TOYKY W 3HayeHWe AMCKPETHOro ynpaBrsiolero BO3OEWCTBMA Ha CBETOAMOAHLIX WHAMKaTOpax unm
3HayeHus Bbixoga MN[O-perynsatopa B npoueHTax npu Haxatuu knaBuwn [A] “Gonbwe” unu [V] “MeHblie’(B
PYYHOM pexbiMe eTUMW KrnasuliamMn U3MeHsieTcs ynpasnsiowme Bosgencteme). Kpome Toro, MOXHO oTcnexvsaTb
Ha CBETOAMOAHBIX MHAMKATOPax CUrHambl TEXHOMOMMYECKOW CUrHanM3auuv npu npeBbILLEHNN BEPXHEro U HUXHEro
npeaenoB OTKINOHEHUS.
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6.4 U3ameHeHMe pexxnmoB paboyero ypoBHSA, YPOBHMU 3auUTbl paboyero ypoBHA

Ha paboyem ypoBHE BO3MOXHO U3MEHEHUE:

e pexuma paboTbl TepMoperynaTopa — OCYyWeCTBMEeHMe Mnepexoja W3 aBTOMAaTMYeCcKoro pexuma
yNpaBreHusi B PyYHOW PEXUM ynpaBneHusi u obpaTtHo,

® 3HaYeHus 3aJaHHOM TOYKU perynsitopa,

e 3HAYeHWs [OWCKPETHOro YMpaBrsAloLLEro BO3OEWCTBUA (B PYYHOM pexume ynpasBneHuss 2-x u 3-x
MO3ULMOHHBLIM PETYNISITOPOM).

e 3HayeHus Boixoga MWL perynsitopa B NpoLeHTax (B py4YHOM pexunmMe ynpaBreHusl perynsitopom).

MmeeTcst ypoBeHb 3alLnThl 4151 UBMEHEHUSI PEXMMOB PaboThl paboyvero ypoBHs.

6.4.1 UameHeHue pexxnma paboTbl perynsatopa

B perynatope MAUK-12 nmeetcsa asa pexunma paboTbl ynpaBneHns o6LeKToM peryimpoBaHus:
® aBTOMaTUYeCKMI pexunm paboTsl,
® DYYHOW pexum paboTbl.
Pexum paboTbl perynstopa - aBTOMaTMYECKUA UMW PYYHOW SBASETCH 3arnOMUHaeMbiM COCMOSHUEM.
Mocne BKMIOYEHUS MUTaHWA PErynaTop HaxXOAUTCA B TOM peXxume, B KOTOPOM OH HAaxOAurcs Ha MOMEHT
OTKITOYEHUS.

ABTOMaTU4YeCKUM knaeuwm [¥] + [¢] quHOﬁ
pe)KM M MHOWKaTOp PYY pe)KMM

ABTOMaTM4YeCcKni pexmm padoThl. lepexom Ha py4yHOM peXxuM padoTbl

ABTOMaTuyeckuii e B aBTOMaTW4YEeCKOM pexume paboTbl PErymsTop YynpaBnsieT OObeKTOM perynvpoBaHus

pexum paboTbl cornacHo BblIOpaHHOro 3akoHa PEryfiupoBaHUs ' C COOTBETCTBYHOLLMMU HACTPOMKaMu
nonb3oBaTensi.
O pyy e B aBTOMaTU4ecKkoM pexume paboTbl nHankatop PYY Ha nepeaHen naHenu noraiueH.
e [Ina nepexoga B pydHOIi’ PexuM_ynpasreHns Heobxoaumo HaxaTtb knasuwy [¥] Ha
@ [¥] nepenHeit naHenn perynstopa.

e NHamkaTtop PYY Ha nepeaHen maHenun HaunHaet muraTb.
e Ecnu onepatop Haxan knaevwy [¢] B npouecce muraHus uHaukatopa PYY

* PYY (npubnuantenbHo 3-4/CeKkyHabl) — MPON30NAET YuUKCayusi 8bI6PaHHO20 pexuma 1 perynsarop
nepengeT B pexuM PyyHoro. ynpaenexus, nigmkatop PYY 6yget cBetutbecs — uto Bydet B
= [¢] AanbHenweM ykasbiBaTb Ha PYYHON pexum paboThbl.
e Ecnu onepatop He nodmeepxdaem CBOUX OeNCTBUIA HakaTueMm knasuwm [¢], To gaHHbIe
@ Pydy OencTBua  onepaTopan,. BOCNPUHMMAIOTCA Kak HeBepHoe [AeWCTBMEe unu  criydanHoe

nepeknioYeHre pexnmma paboTs.

e OTO U NpeacTaBnsieT ypoeeHb 3aWjumbl OT CIly4aliHOro NepeknioyYeHus pexmma paGoThl,
YpoeeHb uHaukaTop PYY RepectaHeT muraTb U MoracHeT, a perynsitop ocTaHeTcsl B aBTOMaTU4eCKOM
3awumsi pexumMe yrnpasfeHus.

PyuHow pexunm pabotbl. [lepexon Ha aBTOMaTUYECKUIN PeXUM paboThbl

Py4Hou pexum e B! pyyHoM pexumme paboTbl onepatop C nNepegHer naHenu C nomoublo knasuw [A]
paboThbl “conbwe’/n [V] “MeHblle”, ynpaBnsaeT BbIXOAOM perynatopa, TeM cambiM (QOopMuUpyeT
3HaYEHUE YNpaBnALLErO BO3AENCTBUS, MOgaBaEMOE Ha NCMONHUTENBHBIN MEXaHNU3M.
® Pyy e HamkaTop PYY Ha nepegHen naHenu CBETUTCA.
e [Inshnepexoa B aBTOMATUYECKUIA PEXUM PEXUM YNPaBeHUs HEOOX0AUMO HaxaTb KnaBuLly
@ [¥] [¥] Ha nepenmeit nanenn perynsTopa.

o Nnaukatop PYY Ha nepegHen naHenn HaynMHaeT MuraTb, €Crv onepaTop Haxan KnasuLly
[¢] B npouecce muraHus uHamkatopa PYY (npubnuamtensHo 3-4 cekyHabl) — npousonaet

* PYY ukcayusi 8bIbpaHHO20 pexuma W perynsartop nepervaer B PEXMM aBTOMATUYECKOro
ynpaenenus, wuHaukatop PYY noracHetr — 4yto OygeT B pganbHelwem ykasblBaTb Ha
= [¢] aBTOMaTUYECKUI PEXUM PaboThI.
e Ecnn onepatop He nodmeepxdaem CBOVX AEWCTBUI HaxaTvem knasuwm [¢'], To gaHHble
O Pwy OelcTBua  onepaTopa BOCNPWHMMAOTCA Kak HeBepHoe [eWCTBME unu  crydvanHoe
nepekniYeHre pexunuma paboTbl.
YpoeeHb e JTO ¥ NpeacTaBnsieT ypoBeHb 3aujimbl OT CMy4YalHOro NEPEKIIOYEHUS pexrMa paboThl,
3awumsi nHamkatop PYY nepectaHeT muraTb U MoracHeT, a perynsitop OCTaHeTCs B aBTOMaTU4YECKOM

pexumMe ynpaBneHus.



https://lizantan.com/shop/mikroprocessornyy-regulyator-mik-12

8-800-511-09-43

mlizantan@yandex.ru LIZANTAN.COM
24

6.4.2 N3mMeHeHMe 3HauYeHUAa 3agaHHOMN TOYKHN

Mpu BknodeHnn perynatopa MWUK-12 yctanaesnusaetca pexum PABOTA. Ha gucnnen NMAPAMETP
BbIBOAUTCS 3HAYEHME U3mMepsieMolt Benn4dmHbl, a Ha gucnnei SABOAHHA — 3HaueHne 3agaHHON TOYKN.

3apaHHas Touka U3MeHSIeTCs C NepeaHeil naHenm npuéopa. Mpu KpaTkoBpeMeHHOM HaxaTun knaeuiwu [O]
Ha ancnnee 3ABOAHHSA BbiBOOMTCA 3HA4YeHME 3a4aHHOM TOYKM B MUraloLWMM BuAe, YTO O3HAYaeT BXOA B PEXNM
M3MEHEeHUs 3aaaHus. 3HayeHe 3aaaHHON TOUKN SBNSIETCS 3aroMuHaeMbIM 3HadyeHueM. Ilocne BKNIYEeHUst NMTaHUs
perynatop HauymMHaeT paboTy ¢ TEM 3HAYEHUEM 3a4aHHOMN TOUKU, KOTOPOE ObINO HA MOMEHT OTKIMHOYEHMSI.

3apaHHaa Touka ncnonb3yeTcd TOJNIbKO B aBTOMaTU4eCKOM pexunme ynpasrieHUd, HO U3MEeHATb ee

BO3MOXHO Kak B Py4HOM (ecrnm ucnonb3yeTcd AuHamuyeckad GanaHcupoBka), Tak U B aBTOMATMYECKOM pexume.
3apaHve ycTaHaBnMBaeTCs Nonb3oBaTenem 1 ncnonb3yeTcs npy pabote perynatopos (ypoBeHb CTRL).

N3meHeHMe 3HaYeHns 3aJaHHON TOUYKMN

e [N W3MEHEHUsI 3HAYEeHUs 3a4aHHOW TO4YKM Heobxoanmo KpaTKOBpPpEeMEHHO HaXaTb

= [0] knasuwy [O].
3A Jal e [ucnnen 3ABOAHHA HauyHeT murate. Ha' gaHHoM 3sTane npu murawwem aucnnee
§ 015.0 3ABOAHHSA Bo3MOXHO M3MEHEeHWe 3Ha4YeHUs 3a4aHHON TOYKN.
e C nepepgHelt naHenu ¢ nomoulbio knasuw [A] “Oonbule” n [V] “MeHblue”, yCTaHOBUTL
= [A] HeobXxo4MMoe 3Ha4YeHue 3a4aHHOM TOYKM, nHauumMpyemon Ha gucnnee 3SABOAHHA.
= [V]

e Ecnn onepatop Haxan knaeuwy [¢]. B npoyecce muranus pucnnein 3ABOAHHSA
= [J] (npnbnuantenbHo 3-4 cekyHAbl) - pPerynsatophnepenaeT Ha pexuM yrnpasreHWs C HOBbIM
3Ha4yeHneM BHyTPEHHeIN 3a4aHHOA TOYKN:

3ABJAHHA

o [lncrnnen 3ABAAHHSA nepectaet Murathb M CBETUTCS POBHBIM CBETOM

e Ecnu onepatop He nodmeepxkdaem cBouX AeWCTBUIN HaxaTuem knaeuwm [¢] B npouecce
aucnnes 3ABOAHHA( (npnbnunsutensHo 3-4 cekyHAbl), TO AaHHble OEWCTBMSA onepaTtopa

YposeHp BOCMPUHUMAIOTCS KaK HeBEPHOE [ENCTBME UMK CrlyYaiHoe U3MeHeHUe 3HauYeHNs.

3awumei

e OTO M MpeAcTaBnseT ypoB8eHb 3auumbl OT CIy4alHOro M3MEHEHUS 3HaYeHUsl 3afaHus,
avcrnnen 3ABOAHHSA nepectaHeT muraTb M HayHET CBETUTLCS, @ PErYNATOp BEpHETCs B
paboTy C NPEXHUM 3HAYEHMEM 3a4aHHOM TOYKM.

Mpumeyanusi. Knasuwa [Q] paboTaeT kak OTMeHa BBeJEHHbIX 3HAYEHU 1 BbIXOAA U3 PeXbIMa U3MEHEHMs
3agaHus.

PeXnmbl uameHeHUsIu AepeKnrYveHuns 3aaHHOMN TOYKMN

OuyeHb BaXXHbIM/ANS HOPMAaribHOM paboThl PerynaTopoB ABMASETCA Hanmumne B HUX 6e3ydapHozo (nnasHoeo)
MEPEKITIYeHUsT Uunu U3MeHeHUs1 3aBaHHON Todku. lepeknioyeHre unv M3MeHeHvWe 3afaHHOM TOUKWM perynstopa
MWK-12 npoucxoaur B cny4asx:

® MepekIIioYeHNe Perynsatopa ¢ py4yHoro pexvnma paboTbl Ha aBTOMaTUYECKUN;

® N3MEHEHUe 3HaYEHUsIBHYTPEHHEN 3ajaHHOW TOYKM C NepegHen naHenu npnbopa unu no nHTepdency;

MepeknoyeHne 1 u3MeHeHNe 3aaHHoOM TOYKM perynsitopa obecneynBaeTcsi C MOMOLLbIO CTaTUYECKOW
1 AMHammnyeckon banaHCMPOBKM y3na 3afaTyvka perynsaropa.

B{3aBncnmocTn, 0T 3HayeHun napameTpoB MeHio koHdwurypaumm [CTRL.02] — ckopoCTb AMHaMUYecKomn
6anaHcupoBkn 3agaHusB perynstope MUK-12 ecTb pasHble pexumbl CTaTUYECKON 1 AnHaMm4eckon 6anaHcMpoBKu:

e 1 pexum: [CTRL.02]=0 — cratnyeckas 6anaHcupoBska,
e 2 pexxum: [CTRL.02]#0 — amHamun4yeckas 6anaHcupoBska.

dyHKUMOHanbHasi cxema paboTbl OanaHCMpOBOK MOKa3aHa Ha pucyHke 6.2. OyHKUMM  pPEeXnMOB
CTaTUYECKOW U AMHAMMYeCcKo GanaHCMpPOBKM Noka3aHbl B Tabnuue 6.1.
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Pexumbl 6anaHcMpoBok

__________________________________ -

1 ! :
6anaHcupoBka i ! '
[CTRL.02=0] ! : :

3apaHue
SP—SPrew perynatopy [

9 BanaHcupoBka
(ckopocTb)

—>| [CTRL.02#0]

PucyHok 6.2. ®yHKkyuoHanbHas cxema banaHcuposok peaynsamopa MUK-12.

MNpuMeuaHune. Ha cxeMe yCrNoOBHO NoOKasaHO MosiokeHWe nepekrodaTefien ans aBToMaTUieckoro pexmumMa
paboTbl perynsTopa u AUHaMU4Yecko 6anaHCcMpPOoBKU.

Tabnvua 6.1. PyHKLMKN pexnmoB banaHcMpoBok perynsatopa MNK-12.

3HaveHve
Pexum .
napameTpos JvHaMVKa n3amMeHeHus 3afaHHON TOYKU
6anaHcMpoBKM
[CTRL.02]
Mepexniouerine craTtuyeckasi =0 Mpn nepekmoYderHnn SP= Al
pexvmMa paboThbl
PYYHOU- Mpy NepeknoYeHnn 3agaHne HauMHaeT U3MEHSATCS OT 3HaveHust Bxoaa Al1 o

ABTOMAT AnHamuteckasn =0 YCTaHOBIEHHOIO 3Ha4YeHNsi 3aJaHnsi co ckopocTbio 6anaHcuposku [CTRL.02]

MameHeHne _ Mpu n3meHeHUU 3agaHne MrHOBEHHO MEHSIETCS OT ero npeaplayLero 3Ha4eHms
o cratmdeckas =0
3aJ1aHoN TOYKM (C [0 YCTaHOBMNEHHOro
nepegHen naHenu n
M U3MEHEHMUN 3aaHKE HAYMHAET U3MEHSATLCS OT €ro npeasbi, ero 3Ha4YeHus
mnu no OMHamun4yeckas #0 P a PeablAyLY

[0 YCTaHOBMEHHOI0 3Ha4YeHns co ckopocTbio 6anaHcuposkm [CRTL.02]

nHTEpdewcy)

MpumeyaHune. Ecnu 3HayeHne [CTRL.02]%0,, TO 3HayeHMe CKOPOCTW AMHaMUYeckon OGanaHCMpPOBKK
ycTaHaBnueaeTca B npegenax [0; 999,9] Tex.ed./MuH.

6.4.3. UameHeHMe 3HaYeHUsA yNpaBnsoLero Bo3gencTBuA

o [1Ns n3amMeHeHns 3HAYEHVs YyNpaBnsoLWero BO3AeNCTBUS PErynsaTop AOMMKEH HAaX0AUTLCS B
PYYHOM peXUME. yrnpaBneHus. Ecrnv perynartop HaxoguTca B aBTOMAaTUYECKOM peXuMme, ero

® Pyy HeobX0AMMO NEPEBECTU B PYHHOW PEXUM ynpaBneHus — cM. pasgen 6.4.1. MHgukatop PYY
Ha nepegHen nanenu ceeTuTcs. BbibpaH py4HOW pexum ynpaBneHus.

e B py4HOM pexume paboTbl onepaTop C nepedHel naHenu ¢ noMollbio knaeuwl [A]
= [A] “oonblie” u/[V¥] “meHblie”, ynpaBnsieT BbIXOOAOM perynstopa, Tem cambiM copmupyet
= [V] 3HaYeHne yNpaBnsoLWwero BO3AENCTBNS, NOAaBaeMOE Ha UCTIONHUTENBbHBIN MEXaHU3M Yyepes

kntoun BOJIbLUE-MEHBLUE vnu aHanoroBbin BbIXOA4, B 3aBUCMMOCTU OT BbIOpaHHOro tuna

perynsatopa (cm. napameTtp [CTRL.00]).

o [py UBMeHeHUN 3HAYEHUSI YNPaBNSOLWEro BO3AENCTBUS NOCIe NEPBOro Haxatus Nobon
13 knasnw [A] “6onbwe” unun [Y] “meHbwe” Ha gucnnen SABOAHHSA BMmecto 3HayeHus
3ajaHNsa BbIBOOAWUTCS 3HAyeHUs1 BbIxoda perynatopa B Murawwem Buae, a Takke
cBeToanoaHble uHankaTopbl A unu V¥ ykasbiBaloT onepaTopy Kakow napameTp (curHan) B
OaHHbIN MOMEHT U3MEHSIeTCS.

e locne OKOHYaHMS M3MEHEHWs! 3HAYeHUs YMPaBMSAIOLIEro BO3AENCTBUS, OTMNYCKAHWEM

3ABOAHHA knaBuwm [A] “6onblie” unu [V] “MeHblie” no uctevennn 3-4 cexyHg avcnneit SABOAHHSA

40.0 nepecTaeT MWraTb M Ha Hero BLIBOAWTCA 3HAYEHUS 3afaHns, a 3HayeHue BhIXoAa
DUKCUPYETCS B 3BHEPTrOHE3aBUCUMON NaMATH.
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6.5 YpoBeHb KOH(U

rypauum n HacTpoek

e C MoMOLLbI0 3TOr0 YpPOBHS BBOAAT MapameTpbl M KOHCTaHTbl perynsitopa, napameTpbl Tuna BXxoAa,
unbTpa, TMNa yNpaBneHusi, CUrHanu3aunm OTKIIOHEHWI, BbIXOOOB, KanMbpoBKM, NapamMeTpbl ceTeBoro obmeHa u

3anncu napamMmeTpos.

e [lapameTpbl pasgerneHbl No rpynnam, Kaxaas M3 KOTopbIX HasbiBaeTcs "ypoBeHb". Kaxgoe 3agaHHoe
3HayeHue (dNeMeHT HaCTPOWKM) B 3TUX YPOBHSIX HasbiBaeTcs "napametpom”. [MapameTpbl, Mcnonb3yemble B
perynatope MUK-12, crpynnvpoBaHbl B criegytowme 13 ypoBHen W npeacTaBneHbl Ha guarpaMme — cM. puc 6.3.
MHavkaums ypoBHen KoHurypauumn, HOMepoB 1 3HaYeHUI NapaMeTpoB NokasaHbl Ha puc. 6.4.

;)
ju
o
2
o
=1  peemmmmm———-
s nepexop ocyliecTBnAeTcs
E (o] l __--  ANUTENbHbIM HaXaTneMm . T
o ‘_,_——"' 6onee 3 ¢ knaBvwm [{¥] “‘\-‘-_\_‘ N
------4 P02 ! > [t>] — g ;;;
L o —
o= J T |2
s
on P
sloz YpoBeHb }‘% YpoBeHb YpoBeHb YpoBeHb YpoBeHb ©
HE g PID — “~corr o Fove SAVE =
b > . ] 3 3 3 1 =
E ‘. C y y &n
: (00)=r~(0001 ), (@ (@ (o)
S ) g é 1
ol ze E E;
AEE (o1)-~(0000 Co1) @D (o1 (o1)={0001)
4{H @ |
> Sc
( 02 ) ( 02 }
Y
3HaueHve napameTpa
PID.02 onsa ypoBHSA
ni’ﬁaD'\.n:ZT P Hactpoek MAN[ -
perynsTopa

PucyHok 6.3 - Juazpamma yposHel KOHgbu2ypauuu U Hacmpoex.

B pexuMe BbiGopa ypOBHSA
KOHdUrypsumm

Homep
napameTpa i“.
NAPAMETP 4 MNAPAMETP
YPOBEHb M |
KOH®UFYPALIN = H A ]|
AIN l | —> )
3ABAAHHA 3ABOAHHA
([ \ < 4 N\
I F I @ rrnr
Ly oo
\ J \ y
cumsonei L nF [ ykaseisator | 3HaueHue
0 TOM, YTO Npubop HaxoaUTCS napamerpa

PucyHok 6.4 — MHOuUKauusi ypoeHsT KOHGbuypaLuu, HoMepa napamMempa U 3HauyeHUs napamempa.
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6.5.1 BbI30B YpOBHS1 KOHhUrypaLmm u HacTpoek

1. BbI30B ypOBHSA KOHUrypaumm n HacTpoek ocyliecTanseTtcsa n3 pexuma PABOTA anutenbHbim, 6onee 3-
X CEeKyHA, HaXkaTueM KnasuLiu [O].

2. Mocne atoro Ha ancnnen MAPAMETP BbiBogutca mMeHto BBoga napons: «P 00».

3. C nomowpto knaeuw nporpammupoBaHnst [A],[ V] BBecTn naponb: «P 02» u KpaTKOBPEMEHHO HaXaTb
knasuwy [¢].
BHUMAHUE!
Ecnu naponb BBegeH He BepHO — npubop nepengeT B pexxum PABOTA.
Ecnu naponb BBEAEH BEPHO - TO Npubop nepenaet B pexum KOHOUTTYPALINN.

Pexum koHurypauum otnmyaeTcs oT pexumMa UHANKauum TeM, YTo B AaHHOMpEeXumMe CBeTUTCS
nhankaTtop MNP, Ha gucnnee S3ABOAHHA BbiBOOATCA CUMBOIbI L nF L v shauenus napameTpoB
BbIBOOSATCSA Ha LM(POBON ANCMNEN B MUAUWEM PEXNME.

4. Ha undposom agucnnee nosiButcs HassaHue ypoBHsl kKoHdurypauum: AIN...SAVE - «A in I»...«5AUEx.
5. Mocne BbIGOpa HYHOTO YPOBHS HYXHO HaxaTb KpaTkoBpeMeHHO-knaeuly.noateepxaeHus [¢].

6. BblbpaB HeEOOXOAMMBIA MYHKT MeHo knaBuwamu AV, Ana moaudukauum napameTpa Heobxoanmo
CHOBa KpaTKOBPEMEHHO HaxaTb knasuuy [¢].

7. Ha Ll,I/Id)pOBOM auncnnee B MusarnuwieM pexume BbiBeNeTCA 3HAYeHUE napameTpa Bbl6paHHOFO NyHKTa
MEHIO:

Hanpumep, «0001».

8. C nomoLubto knaeu nporpaMmupoBaHust A V. pUHEOBXOAUMOCTM, MPOM3BECTH U3MEHEHWNE 3HAYEHUS
BbIGpPAHHOrO napameTpa, KpaTKOBPEMEHHO HaxaTb knasuwy [¢] — npuBop cHoBa nepelger B pexuM
KOHbUrypaumm — Ha LMOPOBOM AUCHNIEE NOSBUTCS HOMEP NPEXHErO BbIGPaHHOMO MyHKTa MEeHIO.

9. C nomoLubto KnaBuw nporpamMmmpoBaHus A ¥ yCTaHOBUTL Criedyownii Heo6xoamMmbln AN U3MEHeHUs
NYHKT MEHI0, U T.4. NOKa BCe Heobxoanmble napameTpbl Ha/daHHOM YPOBHE KOHurypaummn He 6yayT n3MeHeHb!.

10. [Ans Toro, 4ToBbl BEPHYTCA K BLIGOPY YPOBHSA KOHMUIypaLmumn Heobxoanmo HaxaTs knasuy [O].

11. [anee BbiOpaTh criegyloLlen ypoBeHb KQHMUIrypaunum, KOTOPbIA HYXKHO U3MEHUTL. IMOBTOPUTL NMYHKT 5 —
10. N Tak go Tex nop, noka He 6yayT N3MEHEHbI BCE HY>XHblE YPOBHU KOHUrypaumu.

12. BbizBaTb ypoBeHb SAVE_«S5AuL» m,.coxpaHuTb BCe U3MEHEHHbIE 3HAYEHWsSI B 3HEPrOHE3aBWCUMMOM
namatu. [lpu coxpaHeHun napameTpoB B SHEProHe3aBUCMMOW NaMATU BbIXOA4 W3 YPOBHS KOHurypauum
OCYLLECTBISIETCS aBTOMaTUYECKU.

13. Ecnn nameHeHHBIe NapameTpbl He HY)KHO COXPaHSTb B 9HEProHE3aBMCMMOW MaMSATU, BbIXOA, U3 pexuma
KOHCMrypaLmMM OCyLLECTBNSETCA, AnUTENbHLIM, Gonee 3-x cekyHa, HaxaTvem knasuiun [O] unm no ucteueHun
BPEMEHM 2-X MUHYT (NapameTpbl COXpaHATCS B ONepaTMBHOW NaMsaTw).
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6.5.2 HasHauyeHue ypoBHen KOHdUrypaumm

Tabnuua 6.5.2.1 Hgvkaums Homepa ypoBHS kKoHdUrypaumm

HasHa4yeHue YPOBHA HasBaHue Mugukauuna
Hactponka napametpos N[ perynatopa PID P | CI
HacTtporka napameTpoB 6roka npeobpasoBaHus
AIN H i~
aHanoroBoro BxogHoro curHana Al .
Hactpoiika napameTpoB aHanoroeoro Beixoga AO AOT H 0 l:
- I
KoHdurypaums BeixogHoro yctponctsa DO1 DOT1 d 0 ’: |
" ]
KoHdumrypaums BeixogHoro yctponctea DO2 DOT2 0o C
N r
HacTtpolika napameTpoB perynsaropa CTRL L r L
Abcumcchl (X) onopHbIX TOYEK NTMHeapu3aumm LNRX ,’_ nruy
OpgauHaTbl (Y) onopHbIX TOYEK NMHeapu3aunm LNRY L nr 'j
-
Kanubpoeka aHanorosoro Bxoga Al CALI I Lo
Koppekuus aHanorosoro sxoga Al CORR ,': orr
r
Kanubposka aHanoroeoro Bbixoga AO CALO L L O
O6wue napameTpbl SYS 5 ':I S
CoxpaHeHue napameTpoB SAVE S H L E

B panbHellwem no TekCTy pyKOBOACTBA MO 3KChnyatauuu WAET ccbifika Ha napameTp M3 Tabnuubl napameTpoB
perynaTtopa B Buae XXX.YY (Hanpumep AIN.01), rae XXX — Ha3BaHue ypoBHs KoHdurypaumm, a YY — Homep napameTpa (CMOTpu
pYCyHOK 6.4).

6.5.3 Boi6op napameTpoB e [lns BbibOpa MapaMeTpoB Ha KaXAOM YPOBHE HeOOXOOMMO HaxbiMaTb
knasuwy. [A] vnn [V]. lNpun kaxgom Haxatum knasvwn [A] vnn [V]
apameTy NpOUCXOAUTNEPEXoa K CrieytoLLeMy Unu NpeablayLleMy napameTpy.

Ca ) e Ecnn HaxaTtb knaeuwy [A] Ha nocnegHem napameTpe, AUCNNEN BEePHETCH K
nepBOMYy NapamMeTpy TEKyLLEro ypoBHsi.

A v ) e Ecnu naxatb knasuwy [¢] Ha BbiGpaHoM napameTpe, TO Ha AUCTIEN
BbIBEJETCS ero 3HaueHwe.

6.5.4 ®dukcupoBaHue e UT06bl 3MEHUTL HACTPOWKN NapaMeTpoB NONb3ynTech knasuwamu [A] nnm
HacTpoek [V], a satem Haxmwute knasuwy [¢]. B pesynbtate HacTtpoiika Gyget
3admkcupoBaHa.

e Ecnun Ha ypoBHe KOHdUrypaumm u HacTpoek Obin Bbi3BaH napameTp Ansi
MoaMdUKaLMM U HE HaXumanacb HU OfHa W3 KMaBuL B TEYEHWE OKOMO 2-X
MUHYT, npubop nepenget B pexum PABOTA. [axe ecnu napameTtp 6Gbin
MOAMMULIMPOBAH U He Haxumanacb knasuiia [¢'], To B TeyeHne okomno 2-x
MUHYT, npubop nepeviger B pexum PABOTA u wusmeHeHne He 6ydem
3aghukcuposaHo.

e MNpu nepexoge, ¢ nomoLpto knasuwu [O], ¢ pexnMa U3MeHeHNs 3HauYeHNs
napametTpa B pexum BblOOpa YPOBHS KOHdUrypaumu, HacTpauBaHHbIV
napameTp M3MEHEHHbIV 40 Nepexoaa, Takke OyaeT 3aghukcuposaH.

e Heobxo0umo nMoMHUMb, YTO Nocne NpoBeAeHUs MoadrKaumnm Heobxoanmo
Npou3BecTn 3anucb napameTpoB (KO3dULMEHTOB) B 3HEProHe3aBUCUMYIO
namaTb (cMm. pasgen 6.5.5), B npoTMBHOM criydae BBeAeHHasi MHpopmaums He
OyneT coxpaHeHa npuv OTKIIOYEHUN NUTaAHNSA perynstopa.
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6.5.5 YpoBeHb pa3peLueHusi KoHhuUrypupoBaHus perynsatopa no cetn ModBus.
3anucb napameTpoB B 3HEpProHe3aBUCUMYIO NaMSATb

KoHdurypupoBaHune npubopa nponsBoanTCsl Kak ¢ NepeaHeit naHenu perynstopa, Tak u no cetm ModBus.
YUepes nHtepdeinc KoHpurypmpoBaHne nponu3BOAMTCS C MOMOLLLIO NporpammMHoro npunoxeHunss MUK-kondurypatop
(pacnpocTpaHsieTcs 6ecnnaTtHo) nnm yepes SCADA cuctemy.

Ona Toro 4Ttobbl M36exaTb He CaHKUMOHUPOBAHHOMO W3MEHEHUS napamMeTpoB KoHdUrypaumm uvepes
UHTepenc CyLLecTBYeT ypo8eHb 3awjumsl [OCTYNA K perncTpaMm KoHdurypauui. 3anpetuTb Uim No3BONuTL J4OCTYN
K 3TUM permctpam MOXHO C BEPXHEro YPOBHS, a TaKkKe B MEHIO KoHdurypauuv npnbopa.

Paspeluenuns koHdburypnposaHua no cetm ModBus paspeluaeTcs Ha BepXHEM YpOBHE yCTaHaBMNMBaHWEM B
pernctpe 18 3HayeHua «1». Ecnu B aTom pernctpe Haxogutcs «0», TO KOHUrypUpoBaHME Ha BEPXHEM YpPOBHE
3anpeLleHo.

C npubopa paspeLleHne NnporpaMM1poBaHuUsi OCyLLECTBNSEeTCA Ha ypoBHe koHdurypaummn SAVE.0O0.

Mapamemp SAVE.00. PaspeweHue koHbueypuposaHusi peaynsmopa no cemu ModBus

3Hauenve napameTpa BbinonHsemas onepauus
SAVE.00
0000 [ns uameHeHns AOCTYMHbI TOMBLKO PErMCTPbI ONepaTMBHOroO yapasneHus (1 — 12, 18).
KoHdomrypaumoHHble pernctpbl (19 — 111) gocTynHbl TONBKO' ANS YTEHUS.
0001 PaspelueHune KoHpurypnposaHus.
KoHdvrypupoBaHne npubopa ocyLlecTBASETCA C NEpPEaHen naHenu perynsaropa u no
NHTEpAENcy.

Mapamemp SAVE.01. 3anuck napamempos 8 3HepeoOHe3asuUCUMY namsimbs

3HauyeHue napameTpa

BsinonHsemas onepauus
SAVE.01 pau
0000 3anucb NapameTpoB B SHEPrOHE3ABMCHMYIO MAMATb HE npou3eodumcs
0001 3anncbk NapaMeTpoB B 3HEPrOHE3aBUCUMYIO MaMATb IPOU380OUMCS CrieayoLwmnv
obpasom:

1) MpomnssecTn moAndmKauuio Bcex HeobXo0ANMbIX NapamMeTpoB.
2) YcraHoBuUTL 3HaYeHne napametpa SAVE.01 = 0001.
3) Haxatbknasuwy [¢].

4) Ha pucnnee \APAMETP nosistcs cumeonbl "SHUE", ykasbiBas o Tom, uyTo
NPOVCXOAUT OMepaLlist 3ar1cu B SHEProHe3aBUCUMYIO NaMsiThb.

5) Mocne ykasaHHbIX onepauuin 6ydeT npov3BedeHa 3anncb BCeX MOANMULIMPOBaHHbIX
flapamMeTpoB B 3HEProHe3aBMCMMYIO NamATb. ocne npoBeAeHns 3anucu napameTpos
npubop. neperigetr B pexum PABOTA. Tlocne 3anucu napametrp SAVE.O1
aBTomarudecku yctaHasnmeaetcs B 0000.
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7 KoOMMyHUKaLMOHHbIe (hyHKLMMU

MukponpoueccopHbii perynstop MUK-12 obecneunBaeT BbINOMHEHNE KOMMYHUKALMOHHOM (OYHKUMKU MO
uHTepdericy RS-485, no3BonsoLlen KOHTPONMPOBaTb U MOAUMULIMPOBATL Er0 NapameTpbl MPU NMOMOLLM BHELLHETO
yCTpoWcTBa (KOMMbIOTEPA, MUKPOMNPOLECCOPHOW CUCTEMbI YNPaBMEHNs).

WHTepdenc npeagHasHaveH anst KoHurypmpoBaHusi npubopa, AN UCNoNb30BaHNst B KAYECTBE YAaNeHHOro
yCcTponcTBa npu paboTe B COBPEMEHHbIX CETAX ynpasneHus u cbopa mHbopmauun (Nnpuema-nepeaadm komaHg u
nanHbix), SCADA cuctemax u T.n.

MpoTokonom cBs3n no nHtepdpency RS-485 sensaetca npotokon Modbus pexum RTU (Remote Terminal
Unit).

Ons paboTbl HeO6X0AMMO HaCTPOWUTb KOMMYHWKALMOHHbIE XapaKTepucTuku perynatopa MUK-12 Ttakum
obpasom, 4TOGbI OHWM coBMaganu C HacTpolkamu OoOMeHa AaHHbIMU [NAaBHOrO KOMrMbloTepa. XapaKTepUCTUKM
ceTeBoro obmeHa HacTpamBatoTcs Ha YPOBHE SYS koHdurypaumu.

lMpn obmeHe no uHTepdericHoMy KaHany CBsi3W, eCrnum NMPOUCXOAUT Mepefaya AaHHbIX OT perynartopa B
ceTb, Ha nepegHen naHenu npnbopa muraeT nHgukatop IHT.

MporpammHogocTynHble pernctpsbl perynstopa MUK-12 npveegeHsl B Tabnuvue 7.1 pasgena 7.1.

Joctyn k pernctpam onepatusHoro ynpasnexnus No 0-18 paspelueH nocToAHHO.

Hoctyn k pernctpam nporpaMmmmpoBaHus un koHdpurypauum No 19-111"paspelwuaetca B cnyyae yCTaHOBKU
«1» B peructpe paspelueHus nporpammuposaHns No 18, KOTOpoe BO3MOXHO OCYLLECTBUTL KaK C nepedHen naHenu

perynatopa MUK-12, Tak n ¢ nepcoHanbHon 3BM.

KonunuyecTBo 3anpaluvBaeMbiX pervcTpoB He AOMKHO MpeBsiwars 16. Ecnu B kagpe 3ampoca 3akas3aHo
6onee 16 pernctpos, perynstop MUK-12 B oTBeTe orpaHM4MBaEeT Mx KONMYeCTBO A0 nepBbix 16-Tn perncTpos.

Mpn nporpammupoBaHnm ¢ OBM HeoOXOQMMO_KOHTPOMMPOBAaTb AMAnasoHbl M3MEHEHWUS 3HaYeHWi
napamMeTpoB, Yka3aHHble B Tabnuvue 7.1 pasgena 7.1.

[Ona obecneyeHns MUHMMaNbLHOrO BPEMEHM peakuuyn Ha 3anpoc oT OBM B perynsatope cyuiectByeT
napameTp — SYS.02. «TaiM-ayT kagpa 3anpoca B CUCTEMHbIX TakTax perynaropa 1 takt = 250 mkc». MuHumaneHo
BO3MOXHbIE TaliM-ayTbl 4118 pa3nNnyHbIX CKOPOCTEN. cneayoLime:

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

2400 36,25 145

4800 18,13 73

9600 9,06 37

14400 6,04 25

19200 4,53 19

28800 3,02 13

38400 2,27 10

57600 1,51 7

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

Bpems nepegaun kagpa 3anpoca - naketa u3 8-mMu 6aiT onpegensieTcs COOTHOLLEHUEM
(roe: ogvH nepepaBaeMbli 6anT = 1 ctapt 6ut+ 8 6ut + 1cton 6uT = 10 BUT):

(10 ©6uT * 8 6anT + 7 6UT)
Tnepepaun = 1000 * , MCeK
V 6uTt/cek

Ecnn HabnogatoTca yactble cooun npu nepepade AdaHHbIX OT peryndartopa, TO Heobxoanmo yBENnn4nTb
3Ha4YeHne ero TaVIM-GYTa, HO MpuW 3TOM Yy4eCTb, 4YTO Heobxoanmo YBEINMNYNTbL BpeMsA NMOBTOPHOIo 3anpoca oT OBM,
T.K. BCeraa spemMda NoBTOPHOro 3anpoca AOJ1KHO ObITb GonbLue TaVIM-ayTa perynaropa.
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A
YHpaBneHme‘
(DTR/RTS)
Mepepnava Mprem Mepenaya
Mepenava
(Tx) -
3anpoc ot
M3BM
A >

MNpuem

(Rx)

OTBeT ot
nHAMKaTopa ‘
Tdelay1 Tdelay2 Tdelayﬁ t
— P <
Tronubi :
« 2
PucyHok 7.1 - BpemeHHble gnarpammbl ynpaBneHs nepegaden n npuemom 6noka nHtepdericos brin-485
(BMNMN-52)
Taelayt — 3adepxka Ha aBToMaTuyeckoe nepeknodeHne BIA-485 (BlNAN-52) Ha npuem paHHbIX. OHa
COCTaBIsIET BpEMsI Nepefaydn ogHoro Gawnra.

Tgelay2 — BPEMsi peakumm yCTPONCTBa Ha 3anpoc AaHHbIX.

Taelays — 3a€pxKa Ha nepefady nocneaHero baira ns 6ydepa B NuHMIO.
Thonnsin — MMHUManbHOE BpeMs OTBETA.
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PekomeHaaumm no nporpaMmmmpoBaHU0 o6MeHa AaHHbIMU ¢ perynsaTtopamu MUK.
(ocobeHHocTU ncnonb3oBaHus pyHkumn WinAPI)

Mpu onepauusix Beoga / BbiBoAa (C nporpammHbiM ynpaeneHvem DTR/RTS), Heobxoammo yaepxvBaTtb
curian DTR/RTS go okoH4yaHust nepepadv kagpa 3anpoca. [ns onpegeneHuss MOMeHTa nepedayun nocrnegHero
cumMBona us 6ydepa nepegaun COM nopTta pekomeHayeTcs ucnonb3oBaTh AaHHyo dyHkuuio: WaitForClearBuffer.

void WaitForClearBuf (void)
{
byte Stat;

__asm
{
al:mov dx, 0x3FD
in al,dx
test al, 0x20
jz al
az2:in al,dx
test al,0x40
jz a2
}
}

Kapp oTBeTa OT perynsitopa nepefaeTtcs perynsitopom ¢ 3agepxkon,3 — 9 Mc oT MOMEHTa NpUHATUSA Kaapa
3anpoca. [lna oxuaaHua kagpa oTBeTa He pekoMeHayeTtcs mcrnonb3oBatb WinApi: Sleep( ), a ncnonb3oBaTtb
OVERLAPPED cTpyKTypy v onpegensTs NofiydeHne oTeeTa oT perynatopa cneayowmmM KOLoM:

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

TimeOut — TanmayT Ha nony4yeHne oTBeTAa.

Mocne nepegayn kagpa oTBeTa perynatopy Heobxoavma naysa =1Mc ANs NepeknioyeHns B peXxum npuemMa.
[nsa oxvaaHns Takke He pekomeHayeTcs uenons3osaTtb yHkumo WinApi Sleep( ).
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7.1 Tabnuua nporpaMMHOAOCTYMHbLIX perncTpoB perynatopa MUK-12

Tabnuua 7.1 - MporpaMMHOAOCTYMNHbIE perucTpbl perynsitopa MUK-12

®DyHKLMOHANb
HL1 Ko, Apnpec HaumeHoBaHue napameTtpa [Ouana3oH U3MeHeHus
onepaumm perucrtpa [NapameTp ypoBHA KoHduUrypaumm] (mecATUYHBbIE 3HaYeHUA)
Pernctp nagentudpmkaumm nagenua [SYS.03]: 20 60 DEC (3naueHue peructpa)
03 0 Mn.6awnT - koa (Mogenb) nsgenus 12 DEC, 08 0C HEX (no-6ainTHO)
Ct.6awT - Bepcus nporp. obecneveHusi 08 DEC 08 @ DEC (no-6anTtHo)
03 /06 1 3HaveHuve aHanorosoro Bxofa Al, napameTp -9999 — 9999
03 /06 2,3 CocTtosiHue anckpeTHbIx Bbixogos DO1, DO2 0 — OTKMIYEH, 1 — BKITIOYEH
03 / 06 4 3HaueHre yNpaBnsioLero BO3AeNCTBUS, NOAaBaeMoro Ha 0-99,99
aHanoroBbIvi Beixog AO perynsitopa
03/06 5 Pexwum paboTbl perynsitopa 0=py4HoN, 1— aBTOMATMY.
03 /06 6 3agaHHas Toyka -9999 — 9999
03/ 06 7 YnpaBneHve nepemeLLeHMeM UMMYNbCHOro -100.=100%
VCMOSTHUTENBHOIO MexaH13ma
03 /06 8 MonoxeHne mexaHuama 0 =999
03 /06 9 KoacbcpuumeHT yeunenms [P1D.00] 1-50,0°
03/06 10 Bpems nHTerpuposanus [PID.01] 0 - 6000
03 /06 11 Bpems anddepeHumnpoanus [PID.02] 0 <6000
03 /06 12 Peseps
03 13 Peseps
03 14 O606LeHHasa curHanmsaums 0 - HopM, 1 — curHanusauusi
03 15 Peseps
03 16 Peseps
03 17 Peseps
0 — 3anpeweHo, 1 — paspeweHo
03/06 18 Pa3speweHue usameHeHusi peacucmpoe [SAVE.00] :ngg,%i};ngid:,ua?;%%:SgHb’x
U3MEeHeHUs peaucmpos KaﬂuﬁpOGOK
03 /06 19 Tun wkanbl [AIN.00] 0-17
03 /06 20 HwxHuin npepen pasmaxa wkans! [AIN.01] -9999 — 9999
03/06 21 BepxHui npegen pasmaxa.kansl [AIN.02] -9999 — 9999
03706 29 Monoxenune geunmansHoro pasgenutena [AIN.03] 0 — «XXXX», 1 — «XXX,X»,
2 — «XX,XX», 3 — «X,XXX»
03/06 23 lMocTosHHas Bpemenu ungposoro gunstpa [AIN.04] 0-60,07
03 /06 24 MakcumanbHasa gnvTenbHOCTb uMnynbcHon nomexu [AIN.05] | 0000 — 005,0 7
03/06 25 MeToa TemnepaTypHON KOppeKWun BXOAHOTO CUrHana ot 0 — pyyHas
Tepmonapsbl JAIN.07] 1 — aBTOMaTMYeECKas
03 / 06 26 3HaueHne TeMnepaTypbl B.PEXUME PYUYHOII KOPPEKLIN -99,9-999,9 7
BXoJHoro‘curHana ot Tepmonaps! [AIN.08]
03 /06 27 KoadhduumeHT koppekuumn (cmeweHne) [CORR.01] -9999 — 9999
Jlorvka pa6oTbl BbIXogHbIX ycTporicte DO1, DO2 [DOT1.00], | 0-6
03/06 28, 29 (DOT200] y
03/06 30, 31 PesepB
03/06 32 33 [nNnTenLHOCTL MMNYNLCa BLIXOAHBIX yeTpoiicte DO1 1 DO2 | 000,07 — CTaZ‘I;VNeCKVIVI 3
’ [DOT1.01], [DOT2.01] 000,1-999,9 “' — UMNynbCHbIN
B ananasoHe Lwkansl BbIGpaHHOro
03706 34, 35 Ycraska MIN»DO1, DO2 [DOT1.02], [DOT2.02] mﬂa phiiod p
B Anana3soHe LWwKanbl BbiGpaHHoro
03/06 36, 37 YeraBka MAX DO1, DO2 [DOT1 .03], [DOT203] Tmﬂa arana P
'vcTtepeswnc BbixoaHoro yctpoiictea DO1, DO2 [DOT1.04], -9999 — 9999
03/06 38, 39 [DOT2.04]
BesonacHoe nonoxeHune BbixogHoro yctponctea DO1 n 0 — nocnenHee nonoxexHve
03/06 40, 41 DO2 npu obpbiBe gaTumnka 1 —oTkn.
2 — BKI.
42 Tun perynsatopa [CTRL.00] 0-4
03/06 43 Tun ynpaBneHus perynatopa [CTRL.01] 888? — obpatHoe
— npsiMoe
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DyHKUNOHA-
NBHLIH KOG, Apnpec HaumeHoBaHue napameTtpa [Ouana3oH u3mMeHeHus
onepaumm perucrtpa [NapameTp ypoBHA KoHdUrypaumm] (mecATUYHBbIE 3HaYeHUA)
03/06 44 CkopocTb AnMHaMm4yeckon 6anaHcupoBku 3aganusa [CTRL.02] | 0 — 9999
03/06 45 Bpemsi mexanuama Twm, nepuog NNA-LLUVM [CTRL.03] 0 —9999
03/06 46 MuHuMmanbHas gnuTtenbHocTe nMnynbca TMuH [CTRL.04] 0—9999
03/06 47 3apepkka Ha BkntodeHne DO B NpoTMBONOSOXHOM 0 —9999
Hanpasnexun [CTRL.05]
03/06 48 30Ha HeYyBCTBUTENbHOCTY 3-X MO3MLMOHHOIO perynsatopa 0 -9999
(MepTBas 3oHa) [CTRL.06]
03/06 49 'McTepesnc BbIXOAHBIX YCTPOWCTB MMMYMbCHOrO 0-90,07
perynsTtopa [CTRL.07] A
Orpanunuenne MAX aHanorosow s4einku perynsropa 0-109,9
03/06 50 [CTRL.09]
03 /06 51 OrpaHuierne MIN aHanoroBomn suemnku -9,9- 109,92
perynstopa [CTRL.08]
Be3onacHoe nonoxeHve Bbixoda perynstopa B cryyae, 0-3
03/06 52 oTKasa gatduka, IMHUW CBA3W U U3MEPUTENBHOrO KaHana
[CTRL.10]
03/ 06 53 3HayeHve 6e30MacHOro NONOXeHUs!, ycTaHaBnMBaemMoe 0-99,97
nonb3osarenem [CTRL.11]
03 /06 54 Twun TexHonornyeckon curHanusauum [CTRL.12] 0-1
03 /06 55 YcTaBka TexH. curHanusauyum "MuHumym" [CTRL.13] -9999 — 9999
03/06 56 YcTaBka TexH. curHanusauum "makcumym" [CTRL.14] -9999 — 9999
03 /06 57 'cTepesnc TexHonornyeckon curdanvsaumm [CTRL.15] 0 — 9999
McTouHnK aHanoroBoro curHana Ans ynpasneHns 0-2
03 /06 58 aHanoroBbIM BbIxogoM AO (dyHKUMS peTpaHCMMcCui)
[AOT.00]
03/06 59 HanpaeneHwue BbixogHoro curHana AO [AOT.01] 0-npsimoe; 1-o6paTtHoe
03706 60 HayanbHoe 3Ha4yeHue BXogHoro curHana pasHoe 0% -9999 — 9999
BbIxogHoro curHana [AOT.02]
03/06 61 KoHeuyHoe 3HayeHue BxoaHoro curkana pasHoe 100% -9999 — 9999
BbIxoaHoro curHana [AOT.03]
03/06 62 KonnyectBo Touvek nuHeapusauum [AIN.06] 0000 - 0019
03/06 63— 82 Abcumcebl 0NopHbIX TOYEKIMHEaPU3ALMY aHaNoroBoro 00,00-99,99 7
Bxoga Al [LNRX.00] - [LNRX.19]
OppaunHaTbl ONOPHBIX TOYEK NMMHeapusauuM aHanoroBoro -9999 - 9999
03/06 83-102 | . ona Al [LNRYZ00] - [LNRY.19]
03/06 103 MwH1ManbHOE 3HaYeHne BxoaHaro curHana ALl 1500 — 6000
03 /06 104 MakcrumanbHoe 3HavYeHue BxogHoro curHana AL 2000 — 22000
3HayeHvekanmbpoBkM Havana wwkansl Beixoga AO -9999 — 9999
03 /06 105 [CALO.00]
03 /06 106 3HaveHve kannbpoBku KoHua Lkanbl Bbixoga AO [CALO.01] | -9999 — 9999
03 107 CnyxebHas:MHdopmauus
03 108 CnyxebHas nHdopmauus
03 109 3HayeHne BxoaHoro curHana AL 1500 — 22000
03 110 Omnbka Bxoaa
03 111 Owwmbka KanubpoBku Mo6buTHo (cm.pa3pen 11.4)
03 112 Owwbka nonb3oBaTens Npu kanubposke
03 113 Tanm-ayT kagpa 3anpoca [SYS.02] 0-200
03 114 CeTteBon agpec [SYS.00] 0-255
03 115 Ckopoctb obmeHa [SYS.01] 0-12
03 116 3HaYeHre KoppeKLmn NoKasaHun gartynka -40 - 150
TepmokomneHcaumn [SYS.04]
MpumeyaHus.

1.

2.

3.

Perynatop MWUK-12 obmenuBaeTcss AaHHbIMM no npotokony Modbus RTU
CTaHAapTHbI NPOTOKoN 6e3 NoaAepPXXKU rpynnoBOro ynpaBneHns AUCKPETHbIMU CUTHanamu.
[HaHHoe 4ncno npefcTaeneHo B perucTpe uenbiv 6e3 geunmManbHOro pasgenurens (3anaton). Hanpumep, ecnu B
napameTpelykasaHo 60,0, To B pernctpe Haxogutcsa uncno 600.
Perverp. 18 «Pa3peweHue npoepammuposaHus», B Cry4ae yCTaHOBKM €ro 3Ha4YeHus B «1», paspeluaet usmeHeHne
KOHurypaumoHHbix permctpoB No 19-111. YctaHoBKy «Pa3peweHue rnpogpamMmMupo8aHuUsi» MOXHO OCYLLECTBUTb C
nepcoHanbHo OBM wnun ¢ nepegHen nanenu npubopa (ypoBeHb SAVE.00). Mpu Hanuuum B 18 pernctpe «O»
AOCTYMHbI ANS U3BMEHEHNS TONBbKO PerncTpbl onepaTMBHOrO ynpaeneHus 1-12, a octanbHble ANS YTEHUS.

B pexume "No Group Write" -
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7.2 MODBUS npoTtokon
7.2.1 ®dopmart Kkaxxgoro 6anMTa, KOTOpPbI NPUHUMAETCA U NepeAaeTcs yCTPoOMCTBaMU CreayoLWwmn:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnagwun 6ut nepegaeTcsa nepebiM.

Kagp Modbus coobLeHuns cneayoLwmi:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS kx 8 BITS 16 BITS

Foe k<16 — konu4yecTBO 3anpaliMBaeMbiX pernctpoB. Ecnv B kagpe 3afpoca 3akasaHo Gonee 16
pernctpos, perynstop MAK-12 B oTBeTe orpaHnyMBaEeT UX KOMUMYECTBO 0 NepBbiX 16-T PervicTpoB:

7.2.2 Device Address. Agpec ycTpoucTea

Appecc perynsatopa (slave-yctporictea) B cetn (1-255), no kotopomy obpawaerca SCADA cuctema
(master-ycTponcteo) co csoum 3anpocom. Koraa yaaneHHoe yCTPOWCTBO MOChISIaeT CBOW OTBET, OH pasmeLlaeTr
3TOT Xe (COBCTBEHHBIN) agpec B 3TOM Nnone, YTobbl master-yCcTponcTBO 3Hamo, kakoe slave-ycTponcTBo OTBEYaET Ha
3anpoc.

7.2.3 Function Code. ®yHKLMOHanNbHbLIA KOA onepauum

MWK-12 nogaepxuBaeT cnegyrowme yHKUMM:

Function Code PyHKLMA
03 YTteHune permnctpa(os)
06 3anucb B OOUH perncTp

7.2.4 Data Field. None nepegaBaeMbIX AaHHbIX

Mone paHHbIX coobuweHns, nocbkinaembix \SCADA  ¢uctemMonn yaaneHHOMY YCTPOWCTBY, COAEPXUT
AobaBo4yHo nHopmaumio, koTopas Heobxoauma slave-yeTponcTey ansa getanusauun yHkumm. OHa BKNOYaeT:

® HayarnbHbIA agpec perncTpa n KonM4ecTso perncTpoB Ans oyHkuun 03 (YTeHune)

® apec perucTpa u 3HauveHue 3Toro permctpa ang dyHkumm 06 (3anuchk).

Mone AaHHbIX COOBLLEHUS], NOCLINAEMOro B OTBET YAaneHHbIM YCTPOMCTBAM, COAEPKUT:
e KonnyecTBo GanT oTBeTa Ha pyHKUMIo 03 U coaepxMMoe 3anpallrBaeMbiX PErMcTpoB
® aflpec perucTpa 1 3HayeHue 3TOrQ perucTpa ans dyHkumm 06.

7.2.5 CRC Check. Mone 3Ha4eHUA KOHTPOJIbHOM CyMMbI

3HayeHne 3TOro noms - pesyrnbTar. KOHTPOMs C MOMOLUBH Uuknnyeckoro usbbitouyHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHus cooblieHnst (address, function code, data) nepepatowlee ycTpolicTBo
paccuutbiBaeT CRC kogsu nomelyaeT ero B koHel coobueHusi. MpuemHoe ycTporctBo paccumTbiBaeT CRC kog
npuHSATOro coobLleHnsiin cpaBHmBaeT ero ¢ nepegaHHbiM CRC kogom. Ecnn CRC kop He coBnagaert, 310 o3HavaeT
4YTO UMEET MECTO KOMMYHMUKaLMOHHAs OLInbOKa. YCTPOUCTBO He BbINOSHSET AENCTBUA U HE OaeT OTBET B crny4ae
obHapyxeHuss CRCowmnbku.

NocnepoBarensHocTb/.CRC pacyeToB:

. 3arpyska CRC perucrtpa (16 6ut) eguHunuamun (FFFFh).

{Uckniovatowee VNI ¢ nepebivn 8 61T Harita cooblieHus n cogepxxumbim CRC perncrtpa.

. CABur pesynerarta Ha oauH OuT BNpaeo.

. Ecnu'cgsuraemoii 6ut = 1, nckntovatowee UMM cogepxxkumoro pernctpa ¢ A001h 3HaueHuem.

. Ecnu coBuraembliii 6UT Hynb, NOBTOPUTL Liar 3.

. MosTOpATL Warn 3, 4 u 5 noka 8 cauros He ByayT MMETb MECTO.

. Uckniovarowee UJTN co cnegyowmmn 8 6ut Ganta cooblieHuns n cogepxumbim CRC pernctpa.
. NMoBTOpATHL Warn ot 3 oo 7 noka Bce 6anTbl coobLeHns He obpaboTatoTcs.

. KoHeuHoe copepxurMoe pernctpa u byaeT 3Ha4eHneM KOHTPOSbHOW CYMMBbI.

O©CoONOOOBAWN-=-

Korga CRC pa3smelyaeTcsl B KoHLe cooblieHus, mnagawwuin 6ant CRC nepenaetcst nepBbIM.
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7.3 NMpumep pacyeTa KOHTponbLHOU cyMMbl (CRC)

Apnpec yctponctea 06, onepauus yteHue (kog 03), HavanbHbIn pernctp 0008, ymcno pernctpos 0001

Device address 06, read (03), starting register 0008, number of registers 0001

PacueTt koHTponbHou cymmbl. CRC Calculation

Function code

Load 16 bit register to all 1
First byte is address 06
Exclusive OR
1st shift

A001

Exclusive OR
2nd shift

A001

Exclusive OR
3rd shift

A001

Exclusive OR
4th shift

5th shift

AO001

Exclusive OR
6th shift

7th shift

A001

Exclusive OR
8th shift
Second byte Read 03
Exclusive OR
1st shift

2nd shift

3rd shift

A001

Exclusive OR
4th shift

5th shift

AO001

Exclusive OR
6th shift

7th shift

8th shift

Third byte Starting reg 00
Exclusive OR
1st shift

2nd shift

AO001

Exclusive OR
3rd shift

A001

Exclusive OR
4th shift

40.41

AO001

Function code

Exclusive OR
5th shift
A001
Exclusive OR
6th shift
A001
Exclusive OR
7th shift

8th shift

Two byte (16 bit) Register Overflow
HB LB Bit
1111 1111 1111 1111 0
0000 0110
1111 1111 1111 1001
0111 1111 1111 1100 1
1010 0000 0000 0001
1101 1111 1111 1101
0110 1111 1111 1110 1
1010 0000 0000 0001
1100 1111 1111 1111
0110 0111 1111 1111 1
1010 0000 0000 0001
1100 0111 1111 1110
0110 0011 1111 1111 0
0011 0001 1111 1111 1
1010 0000 0000 0001
1001 0001 1111 1110
0100 1000 1111 1111 0
0010 0100 0111 1411 1
1010 0000 0000 0001
1000 0100 0111 1110
0100 0010 0011 1111 0
0000 0011
0100 0010 0011 1100
0010 0001 0001 1110°» 0
0001 0000 1000 1114, O
0000 1000 0100 4 0111 1
1010 0000 0000 0001
1010 1000 0100 » 0110
0101 40100, 0010 * 0011 0
0010 <1010 0001 0001 1
10107, 0000 0000 0001
1000 1010 0001 0000
0100 0101, 0000 1000 O
0010 0010 1000 0100 O
0001 0001 0100 0010 O
0000 0000
0001 0001 0100 0010
0000 1000 1010 0001 0
0000 0100 0101 0000 1
1010 0000 0000 0001
1010 0100 0101 0001
0101 0010 0010 1000 1
1010 0000 0000 0001
1111 0010 0010 1001
0111 1001 0001 0100 1
1010 0000 0000 0001
Two byte (16 bit) Register Overflow
HB LB Bit
1101 1001 0001 0101
0110 1100 1000 1010 1
1010 0000 0000 0001
1100 1100 1000 1011
0110 0110 0100 0101 1
1010 0000 0000 0001
1100 0110 0100 0100
0110 0011 0010 0010 O
0011 0001 1001 0001 0
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Fourth Byte 08 0000 1000
Exclusive OR 0011 0001 1001 1001
1st shift 0001 1000 1100 1100 1
A001 1010 0000 0000 001
Exclusive OR 1011 1000 1100 1101
2nd shift 0101 1100 0110 0110 1
AO001 1010 0000 0000 0001
Exclusive OR 1111 1100 0110 0111
3rd shift 0111 1110 0011 0011 1
A001 1010 0000 0000 0001
Exclusive OR 1101 1110 0011 0010
4th shift 0110 1111 0001 1001 0
5th shift 0011 0111 1000 1100 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0111 1000 1101
6th shift 0100 1011 1100 0110 1
AO001 1010 0000 0000 0001
Exclusive OR 1110 1011 1100 0111
7th shift 0111 0101 1110 0011 1
A001 1010 0000 0000 0001
Exclusive OR 1101 0101 1110 0010
8th shift 0110 1010 1111 0001 0
Fifth Byte 00 0000 0000
Exclusive OR 0110 1010 1111 0001
1st shift 0011 0101 0111 1000 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0101 0111 1001
2nd shift 0100 1010 1011 1100 1
A001 1010 0000 0000 _ 0001
Exclusive OR 1110 1010 1011 1101
3rd shift 0111 0101 0101 1110 1
AO001 1010 0000 0000 0001
Exclusive OR 1101 0101 0101 1111
4th shift 0110 1010 1010 17111 1
A001 1010 0000, 0000/ 0001
Exclusive OR 1100 1010 1010 1110
5th shift 0110 0101 0101 0111 0
6th shift 0011 0010 1010 1011 1
AO001 1010,. 0000 0000 0001
Exclusive OR 1001 0010 1010 1010
7th shift 0100 1001 0101 0101 0
8th shift 0010 0100 1010 1010 1
A001 1010 0000 0000 0001
Exclusive OR 1000 ». 0100 1010 1011
Sixth Byte 01 0000 0001
Exclusive OR 1000+..0100 1010 1010
1st shift 0100 0010 0101 0101 0
2nd shift 0010 0001 0010 1010 1
AO001 1010 0000 0000 0001
Function code Two byte (16 bit) Register Overflow
HB LB Bit
Exclusive OR 1000 0001 0010 1011
3rd shift 0100 0000 1001 0101 1
A001 1010 0000 0000 0001
Exclusive OR 1110 0000 1001 0100
4th shift 0111 0000 0100 1010 O
5th shift 0011 1000 0010 0101 0
6th shift 0001 1100 0001 0010 1
A001 1010 0000 0000 0001
Exclusive OR 1011 1100 0001 0011
7th shift 0101 1110 0000 1001 1
A001 1010 0000 0000 0001
Exclusive OR 1111 1110 0000 1000
8th shift 0111 1111 0000 0100 O

CRC code 7 F 0 4
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MepenaBaemMoe coobuieHune. Transmitted Message:

DEVICE ADDRESS | FUNCTION CODE | STARTING REGISTER | NUMBER OF REGISTERS CRC
06 03 00 08 00 01 04 7F

Foe «NUMBER OF REGISTERS» <16 — konm4yecTBO 3anpalumBaemblx pernctpoB. Ecnu B kagpe 3anpoca
3aka3aHo 6onee 16 peructpos, perynatop MUK-12 B oTBeTe orpaHuM4MBaeT UX KONMYECTBO A0 MnepBbix 16-Tu
perucTposB.

Mpumep pacyeTa KOHTPOSIbLHOW CyMMbI Ha si3bike CU

Example of CRC calculation in "C" language

unsigned int crc_calculation (unsigned char *buff, unsigned char number byte)
{

unsigned int crc;

unsigned char bit_counter;

crc = OxFFFF; // initialize cre

while ( number byte>0 )
{
crc ~= *buff++ ; // crc XOR\with' data
bit counter=0; // reset counter
while ( bit_counter < 8 )
{
if ( crc & 0x0001 )
{
cre >>= 1; // shift to the right 1 position
crc *= O0xA001l; // exrc XOR with 0xA001
}

else
{
crg >>=1; // shift to the right 1 position
}
bit_counter++; // increase counter
}
number_ byte--; // adjust byte counter
}
return (crc); // final result of crc
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7.4 ®opmaTt KOMaHA,

YreHune Heckonbkux pernctpoB. Read Multiple Register (03 )
Cnegyowmn dopmat ucnonb3dyeTca ANd nepefadn 3anpocoB OT KOMMbOTEPa M OTBETOB OT yAarneHHOro

yCTpOnCTBa.

3anpoc yctpounctey SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB, HB
OtBeT yctpouctea. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 NUMBER FIRST N
OF BYTES REGISTER REGISTER
1BYTE 1BYTE 1BYTE HB LB HB LB LB HB

Foe «NUMBER OF REGISTERS» n n <16 — konuyecTBO 3anpalumBaeMbix pemmcTpoB. Ecnn B kagpe
3anpoca 3akasaHo 6onee 16 peructpos, perynstop MUK-12 B oTBeTe orpaHiumnBaeT MX KONnM4ecTso A0 nepsbix 16-

TU PErncTpoB.

Mpumep 1:

1. UteHue peructpa

3anpoc yctpounctBy. 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 yctpomnctea. 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 pernctp

Cnepytouwlas komaHaa 3arnvcbiBaeT onpeaeneHHoe 3HadveHne B pernctp. Write to Single Register (06)

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

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

YcTaHoBUTE BpeMsi AudchepeHUMpoBaHms perynsatopa 74 cekyHabl B yCTpOKcTBe ¢ 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 yctpouctea. 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 YkazaHue mep 6e3onacHoCTU

NPEOYINPEXAOEHUE

1 MpeHebpexeHne Mepamu NPeAOCTOPOXHOCTU U NpaBunaMm aKcnnyatauum
MOXeT CTaTb an/I‘IVIHOﬁ TpaBMUpPOBaHUA nepcoHana nnun noBpexpeHus
ob6opynoBaHus!

2 [na o6ecnevyeHnss 6Ge3onacHOro WCNONb3oBaHUA obopyAoOBaHUSA
HEYKOCHUTENbHO BbINOJIHANTE YKa3aHUA AaHHOW rnaBbl!

8.1 K akcnnyataumm perynatopa MUK-12 gonyckairoTca nuua, umerolive paspelleHve ans paboTbl Ha
aneKkTpoycTaHoBKax HanpsikeHvem o 1000 B 1 nsyunslume pyKoBOACTBO No.9KCNyatauui B NofHOM obbeme.

8.2 Okcnnyataums perynatopa MWK-12 paspewaetcs [[pU  Handum UHCTPYKUMW MO TEXHUKe
6e3onacHOCTW, YTBEPXAEHHOW npeanpusiTuem-notpebutenem B YCTAHOBMIEHHOM MOpPsSiAKE W yYUTbIBAKOLWEN
crneundurky MpUMEHEHUs perynaTopa Ha KOHKpeTHoM obbekte. [Mpu akcnnyatauum Heobxoammo cobniogatb
TpeboBaHus gevicteytowmx npasun MNT3 n NTB gnga anekTpoycraHoBok Hanpskernem o 1000B.

8.3 Perynartop MUK-12 pormkeH 3KCnnyaTMpoBaTbCsA B 'COOTBETECIBUM C TpebOBaHWSIMM OENCTBYHOLLMX
"MpaBun ycTponcTea anekTpoyctaHoBok" (MYJ).

8.4 Vicnonb3ynte HanpsbkeHusi NuTaHunsa (24+4B MOCTOSHHOrO TOKa), COOTBETCTBYlOLUME TpeboBaHUsIM K
anekTponuTaHuto ans perynsatopa MUK-12. Mpu nogaye HanpsiXXeHus nutaHus HeobxognMoe ero 3HaveHne SOMMKHO
yCcTaHaBnuBaTtbcsl He Gonee, Yem 3a 2-3 cek.

8.5 Bce wmoHTaxHble u npodwmnakTuyeckue /paboTbl OOMKHbI  MPOBOAUTLCS MPU  OTKIMIOYEHHOM
SMEeKTPONMTaHWu.

8.6 3anpeluaeTca noaknoyaTb U OTKMOYATL COEAVHUTENN NPY BKIHOYEHHOM 311IEKTPONUTAHUN.

8.7 TwaTenbHo npousBoaUTE  MOAKIIOYEHWE 'C COBMOAEHNEM TMOMSIPHOCTU BbIBOAOB. HenpaBunbHoe
NOAKIIOYEHNE UIM MOAKMIOYEHME Pa3beMOB, MPU BKIMIOYEHHOM MNUTaHUM MOXET MNPUBECTM K MOBPEXOEHMIO
3MNEKTPOHHbBIX KOMMOHEHTOB Npubopa.

8.8 He nogknovanTe HeMcnonb3yemMble BbIBOAbI.

8.9 lNpw pa3bopke npubopa-ansa ycrpaHeHnst HemcnpasHocTeln perynsatop MUK-12 gomkeH 6biTe OTKNIOYEH
OT CETU 3NEKTPONUTAHMS.

8.10 Mpu unsBfiedeHun npubopa U3 Kopnyca He MnpukacaiTecb K ero 3NeKTpUYeckUM KOMMOHEeHTaM U He
noAsepraiiTe BHyTPEHHWE Yanbl 1 4acTu yaapam.

8.11 Pacnonarante perynsatop MUK-12 kak MOXHO Aanee OT YCTPOMCTB, FTEHEPUPYIOLLUX BbICOKOYACTOTHbIE
nanyyeHne (Hanpumep, BY-neun, BY-ceBapoyHble annapaTbl, MalnHbI, UM Npubopbl MCNOMb3YOLWME UMMYIbCHbIE
HanpsbkeHusl) Bo ns3bexaHune cboes B paborTe.
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9 MNopsaoK yCTaHOBKU U MOHTaxa

9.1 TpeboBaHUA K MeCTy YyCTaHOBKU
9.1.1 Perynatop MUK-12 paccunMTaH Ha MOHTaX Ha BEPTUKAIbHOM NaHENM MEKTPOLLUTOB.

9.1.2 PerynsiTop [OMKEH YCTaHaBnMBaTbCA B 3aKpbITOM B3pbiBOGE30MACHOM M MNoxapobe3onacHom
nomMetleHun. Mcnonb3yite npuGop nNpu Temnepatype M BNaXKHOCTU, OTBeYaloWmx TpeGeBaHUSAM W yCrOBUSIM
3KCNMyaTauum yka3aHHbIM B rnaBe 3 HaCTOSILLEro pyKoBOACTBA.

9.1.3 He 3arpomoxpganTe NpOCTPaHCTBO BOKPYr YCTPOWCTBA Ansl HOpManbHOro tennoobmeHa, OTteeguTe
[OCTaTOYHO MecTa AN eCTECTBEHHOW BEHTMNSAUMM YCTpoWcTBa. He 3akpbiBanTe BEHTURASWUOHHBIE OTBEPCTUS Ha
Kopnyce yctpoincTea. Ecnv npnbop nogsepraeTcs HarpeBaHuio, AN ero oxnaxaeHust 4o Temnepatypbl Huke 50°C,
UCNOonb3ynTe BEHTUNATOP.

9.1.4 MNabapwuTHble U NpUcoeaMHUTENbBHbIE pa3Mepbl perynsatopa MUK-12 npuBeagHb B pUnoxeHumn A.

9.2 CoeguHeHMe C BHEWWHUMU ycTponcTBaMu. BxoaHble 1 BbIXOAHLIE Lenu

9.2.1 BHUMAHMUE!!! Tlpn nogkntodeHun perynstopa MUK-12 cobrniogate ykasaHus mep 6e3onacHocTu
pasgena 8 HacTosILLero pykoBoacTBa.

9.2.2 KabenbHble cBsA3un, coegunHsiowme perynatop MUK-12 mogkniovaroTcs Yepes KneMMHble KOMoaKu
COOTBETCTBYIOLLMX KNEMMHO-OMOYHBIX coeguHMTenen B COOTBETCTBMM C TpeboBaHuaMmu gevicteyowmx "MNpasun
YCTPOMWCTBA 3MEKTPOYCTAHOBOK".

9.2.3 lMopgkntoveHne BXOAOB-BbIXOAOB K perynaTtopy ‘MUK-12 npon3BoasT B COOTBETCTBUM CO CXEMaMu
BHELLUHUX COEANHEHWIN, NPMBEAEHHbIX B NpuioxeHnm b.

9.2.4 Tpy NOAKMAYEHUU FMHUN CBA3W K BXOOHBbIM W BbIXOAHbIM KNeMMam npuHUManTe Mepbl Mo
YMEHbLUEHNIO BMUSHUA HaBeAEHHbIX LUYMOB: UCMOMb3YUme BXOQHbIE ¥ (MNW) BbIXOOHbIE LWymMonodasnsiowye
GunbTpel Ana perynatopa (B T.M. ceTesble), LymonoAasngowme GunbTpbl Ans nepudepuinHbIX YCTPOWUCTB,
MCnonb3ynTe BHYTPEHHWNE undpoBble (unbTpbl aHaNorosbix BXxoAoB.perynatopa MNK-12.

9.2.5 He ponyckaeTcs o6beanHsATs B 0AHOM kabene (kryTe) uenu, no KOTOpbIM NepeaatTCst aHanorosble,
UHTepdenCHble CUrHambl U CUMBbHOTOYHbIE CUrHanbHble WAV CUMLHOTOYHbIE CUMOBbIE Uenu. [ns yMeHbLUeHus
HaBeOEeHHOro LymMa OTAEeNuTEe MMHUU BbICOKOLO, HANPSXKEHWNA WKW NNHUW, MPOBOASALIME 3HAYUTENbHbIE TOKWU, OT
APYIMX NWHWA, a Takke u3berante napanfiensHOro UM obLero MOAKMIOYEHUA C JNMHUSMW NUTaHUS MpuU
MOOKMIOYEHNM K BbIBOAAM.

9.2.6 HeobxogmmocTb 3kpaHWpOoBaHuWs Kabernel, no koTopbiM nepegaeTcss WHgopMauus, 3aBUCUT OT
ANWHbI kabenbHbIX CBSI3eM M OT YPOBHS MOMEX Bh30He Mpoknagku kabens. PekomeHayeTcs Mcnonb3oBaTb
n3onupyowme Tpyoku, KaHarbl, NOTKA MU SKPAHUPOBaHHbIE MUHWN.

9.2.7 TllpyMeHeHne 3KPaHMPOBAHHOM BWTOM nNapbl B  MNPOMBLILWIEHHBIX  YCNOBUSX  SABNSETCHA
NpeanoyTUTENbHbLIM, NOCKOMbKY 3T0-00eCHeyMBAET, NONy4YeHNe BbICOKOrO COOTHOLIEHWS CUrHam/Lym U 3awmTty oT
CWHpasHoM nomexu.

9.2.8 MopgkniovanTe ctabunmnsaTopbl MM WymMonodasnsaowme gunbTpbl K NepndepunHbiM yCTPporNCcTBaMm,
reHepupyloLWmMM 3MeKTPOMarHUTHble W WMMAYNbCHble MomMexu (B 4acTHOCTW, MoTopam, TpaHcdopmaTopam,
coneHomgam, MarHUTHbIM KaTyLLUKaM U ApYFMM YyCTPOMNCTBaM, UMEIOLLMM U3MyYatoLume KOMMNOHEHTbI).

9.3 MNogknwyeHne aneKTponnTaHus 6110KoB

BHUMAHME!!! Tpu nogknioveHnn aneKkTponuTaHus perynsatopa cobniogaTb ykazaHus mep 6e3onacHocTu
pasgena 8 HacTOfALEro pykoBoACTBa.
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10 NMoaroTtoBka Kk paboTe. NMNopsaanok paboTbl

10.1 MoaroToBKa K paboTe

MNogkntoveHe BXoO0B-BbIXOLOB K pPerynsatopy MWK-12 npon3BoaAT B COOTBETCTBMUN CO CXeMaMn BHELLUHUX
COeUHEHN, NpUBEAEHHbIX B NpUnoxeHun b.

10.2 KoHdurypauma npmubopa

Perynatop npencraenser cobon cBOGOAHO KOH(pMrypvpyembii KOMNakTHbIV Npubop. Flonb3oBaTtens, He
VUMELLMIA 3HAHWA U HaBbIKOB MPOrpamMMUPOBaHNs, MOXET MPOCTO BbI3biBaTb WM UCMOMHATL Pa3nuyHble yHKUUN
nytem KoHdpurypauum perynatopa MUK-12. Perynatopel MUK-12 oueHb rnbkne B ncnofis3oBaHUU 1 MOTYT GbICTPO 1
nerko, U3MEeHMBLUN KOHGUrypaumio, BbIMONMHUTL GOMbLUMHCTBO BCTpevaeMbix TpebGoBaHuv W 3agay ynpaBneHus
TEXHOMOrMYEeCKUMM NpoLeccamu.

Perynstopel MAK-12 koHcurypupytoTca yepes nepefHio naHenb npuéopa uav yYepes ranbBaHUYeCcKu
pasgeneHHbli uHTepderic RS-485 (npotokon ModBus), 4To Takke MO3BONSAET MCMONb30BaTh NpMOOP B KayecTBe
yAarneHHoro ycTponcTea npu paboTte B COBPEMEHHBIX CETAX ynpaBneHns n céopa nHdopmaLuuw.

MapameTpbl KoHGUrypaumm perynsatopa MUK-12 coxpaHsitoTca B 9HEPFOHE3aBMCUMOW NaMsitTu u npubop
crnocobeH BO30OHOBWTHL BLIMOMIHEHWE 3afayv ynpaBneHWst Mocrne npepbiBaHUS  HanpskeHus nuTanus. bartapes
pe3epBHOro NUTaHUsi HE UCTONb3YeTCs.

Mporpamma koHdurypauum perynsatopa MUK-12 gomxHa 6bITe cocTaBneda 3apaHee u odopmneHa B Buae
Tabnuubl (cM. npunoxexue B), 4To n3baBnT Nnonb3oBaTens OT OWMOOK NPV BBOAE NAPaAMETPOB KOHMUIypaLum.

HasHayeHvne oanemeHTOB nepedHen naHenu, Ha3HayeHWe CBETOAMOAHbIX WHAMKATOPOB W KnaswL
npeacTaBneHo B COOTBETCTBYIOLLMX pasaenax rnasbl 5. Mopsaok KOHMrypauun n3noxeH B rnase 6.

10.2.1 MopsAAoOK HACTPOWKM aHaANoroBoro Bxoaa

Mpy HacTpolike 1 NepecTpoiike C OAHOIO TUMNa BXOAHOroOrCUrHanarHa apyron Tmn, HeobxoanMo NpuBecTn B
COOTBETCTBUE CreaytoLlee:

- MapameTpbl MEHI0 KOH(Urypauum, oTBevaroLme Tuny BXogHOro curHana,

- MONOXEHNS NePEMbIYEK HA KIEMMHO-6r04HOM. coeaNHUTESE,

- MONOXEHWs1 NepeMbIYEK Ha nnaTe npoueccopa (YCTaHOBRNEHHOM BHYTpY npubopa).

Tunbl BXOAHBLIX CUTHAMNOB, Y MOSOXEHWsL NnepemMblyek npuBeaeHsl B Tabnuvue 10.1.

Ta6nuua 10.1 — MonoxeHna nepemsiYek AN pasHbiX TUNOB BXOAHbLIX CUTHANOB

MonoxeHune
Kog nepemMblyeKk Ha MonoxeHue
Thn BXxogHoro curHana Bxoga npu MapameTp MeHIO KB3-16-13, nepemMbl4eK Ha nnarte
3aKase KOHdurypaumm KB3-17P-01, npoueccopa
nspenus KB3-17C-01, (punc.10.1)
KB3-17K-01
AHanoroBbiin Bxoa Al
0-5 MA RBx=400 Om 01 AIN.00=0001 JP1[1-2], [7-8] J1[3-4], J2 [5-6]
0-20 mA, RBx=100 Om 02 AIN.00=0001 JP1[1-2], [5-6] J1[3-4], J2 [5-6]
4-20 mA, RBx=100 Om 03 AIN.00=0001 JP1[1-2], [5-6] J1[3-4], J2 [5-6]
0-10B, RBx=27 kOM 04 AIN.00=0001 JP1 [2-4], [5-7] J1[3-4], J2 [5-6]
0-75 mB 05 AIN.00=0001 JP1[1-2], [5-7] J1[3-4], J2 [1-2]
0-200 mB 06 AIN.00=0001 JP1[1-2], [5-7] J1[3-4], J2 [3-4]
0-2B 07 AIN.00=0001 JP1[1-2], [5-7] J1[3-4], J2 [5-6]
TCM 50M, -50 ... +200°C 08 AIN.00=0003 JP1[1-2], [5-7] J1[1-2], J2 [3-4]
TCM 100M, -50 ... +200°C 09 AIN.00=0004 JP1[1-2], [5-7] J1[1-2], J2 [3-4]
TCM rp.23, -50 ... +180°C 10 AIN.00=0005 JP1[1-2], [5-7] J1[1-2], J2 [3-4]
TCM 500, Pt50, -50 ... +650°C 11 AIN.00=0006 JP1[1-2], [5-7] J1[1-2], J2 [3-4]
TCI 10001, Pt100, -50 ... +650°C 12 AIN.00=0007 JP1[1-2], [5-7] J1[1-2], J2 [3-4]
TCIM rp.21, -50.2:,+650°C 13 AIN.00=0008 JP1[1-2], [5-7] J1[1-2], J2 [3-4]
TXKK (), 0... +1100°C 16 AIN.00=0011 JP1[1-2], [5-7] J1[3-4], J2 [1-2]
TXK (L), 0°...+800°C 15 AIN.00=0012 JP1[1-2], [5-7] J1[3-4], J2 [1-2]
TXKH (E), 0 ... +850°C 17 AIN.00=0013 JP1[1-2], [5-7] J1[3-4],J2[1-2]
TXA (K), 0 ... +1300°C 14 AIN.00=0014 JP1[1-2], [5-7] J1[3-4],J2[1-2]
TMM10 (S), 0 ... +1600°C 18 AIN.00=0015 JP1[1-2], [5-7] J1[3-4], J2 [1-2]
TNP (B), 0 ... +1800°C 19 AIN.00=0016 JP1[1-2], [5-7] J1[3-4], J2 [1-2]
TBP-1 (A-1), 0 ... +2500°C 20 AIN.00=0017 JP1[1-2], [5-7] J1[3-4], J2 [1-2]

MpumeyaHus.

1. TMonoxeHne nepembldek Ha KNeMMHo-61104HOM  coeuHuTENne Ans HaCTPOWKN aHanoroBoro BXxo4a AOSMKHO
COOTBETCTBOBATb MOJIOXKEHUIO MNepemMbldeK Ha nnate npoueccopa, a TakKkKe COOTBEeTCTBOBaTb HOMepy napamMmeTpa MeHH

KOHCbVII'ypaLI,VIVI aHanoroBoro Bxoda oTee4aroLllero 3a Tmn BXoaHOro curHana.
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2. CmelleHne BxoaHoro curHana 4-20MA ycTaHaBnvBaeTCs NporpaMMHo.
3. XapaKTepu1CTUKN TUNOB BXOAHLIX CUrHaNOB NpuBeAeHb! B pasaene 3.
4. Mopsiaok kanubpoBKM BXOAHbBIX aHaMNOroBbIX CUrHanNoB npvBeaeH B pasgene 11.

Mepemuyku

aHanoroeoro \ {i}
BXoAa Q |
j £ |
\
\
\
\

J’l Mepemunykn
aHanorosoro
BbIXOAa

5

fif
Ny U

PucyHok 10:1,— lNonoxeHue nepembiyek Ha rniame npoyeccopa

10.2.2 Mopsaok HacTPOMKM aHaNoroBoro Bbixoaa

Mpu HacTpoike 1 NepecTponke C OAHOrO TUMNa BbIXOQHOrO CUrHana Ha OpYrow Tun, HeOOXOAMMO NPUMBECTU
B COOTBETCTBME MOSOXEHNE NepeMblYkn Ha MOAYNe aHanoroBoro Bbixoaa (YCTaHOBMEHHOM BHYTpM npubopa).

Tunbl BeIXOOHBLIX CUFHAMAOB, 1 NOMOXEHUs NepeMbIYKu NpyBeaeHbl B Tabnvue 10.3.

Tabnunua,10.3 - MNonoxeHns nepemblyek As PasHbIX TUMNOB BbIXOAHbLIX CUrHamNoB

Ko MonoxeHue
A nepembiYKM Ha
BbixoAa Monyne
Tun BLIXOQHOrO cUrHana npum Y
3aKaze aHanoroBoro
nsgenus Bbixona
A (puc.10.1)
AHanoroBbif Bbixog AO
0-5 MA RBx<400 Om 1 J1[2-3]
0-20 MA, RBx<100 Om 2 J1[1-2]
4-20 MA, Rex<100 Om 3 J1[1-2]

MpumeyaHue.
Mopsigok KannBbpoBKN BEIXOAHOIO aHaNoroBoro curHana npveeaeH B pasgene 11.
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10.3. Pexxum PABOTA

[Mocne BbINONHEHMs onepauui kKoHdurypauum, perynatop nepesogsT B pexum PABOTA (cm. rnasy 6).
OTOT Nepexod OCYyLEeCTBMSETCS aBTOMATUYECKMA MO UCTEYEHUN OKOMO 2-X MUHYT, AaXe ecnu napameTpbl He Obinu
MoandULMPOBaHbI K HE HaXnMarnach H1 OfHa knasuwia, npubop nepenget B pexum PABOTA. B pexvme PABOTA
npovcxoant mamepeHne n obpaboTka BXOAHbIX CUrHamNoB MO 3aJaHHOW nporpaMMme, a Takke ¢opMupoBaHue
BbIXOAHOrO YNpaBnsioLWero BO34encTBus.

[Ina BOCCTaHOBMNEHWS MNapaMeTpoB HACTPOWKU MpPeanpusaTUst M3roToBMTens (YCTaHOBKa 3HAYeHWW mno-
YMOM4YaHuo) HeobXo4MMO:

® OTKIIOYUTB MUTaHWe perynaropa,

e HaxaTb knasuwy [&],

e yaepxuBas HaxaTon knasuwy [¢'] BkMoUMTb NUTaHKe,

e oTnycTUTL Knasuwy [&].

Mocne npoBedeHWs AaHHOWM onepaumn HeobxoouMOo MPOU3BECTU COXPaAHEHNE MapaMeTpPoB MO-yMONYaHWIo
B SHEpProHe3aBUCUMOW namaTh (CM. pasgen 6.5.5).

BHumaHue! Heobxodumo nomMHUmMb, Ymo OaHHas ¢hyHKUus He umMeem obpamHozo Oelicmeusi rocre
COXpaHEeHUs.

Ecnu He 6bINO nNpoBedeHO COXpaHEHWs1 Mocre 3arpy3ky MNo-yMOnyaHwuio, TO BO3BpPaTUTb BraCTHbIE
HaCTPOWKN MOXHO OTKITFOYMB U BKMOYMB NUTaHNs npubopa.

10.4 NMepepnaToyHasa dyHkuua NMUO-perynsaropa

Perynatop MWK-12 noctpoeH Takum o6pas3om, 4To B npouecce paboTbl B Kaxabli MOMEHT BpeMeHu t Ha
BbIxoge perynstopa 6yaet cdopmupoBaTtbcs Bo3gencteve Y(t)yB 3aBMCUMOCTM OT BXOZHOrO CMrHana perynsropa
E(t) — paccornacosaHve mexay BxogHbiM napameTpom PV 1 3agaHuem perynsitopa SP.

3aBncMMOCTb Mexady BXOAHbIM curHanom perynsatopa E(t) v BbixogHeim Y(t) onpepensieT nepegatodHas
dyHKUMs perynstopa. Anroputm npeobpasoBaHus peryistopa CoOAepXvT Tpu cocTasnsowme perynatopa:
nponopunoHaneHasa  (M-coctasnswowas), wHTerpanbHas - (U-coctaeBnswwan) wn  anddepeHumansHas  (O-
cocTaBnsoLas).

B MUWK-12 ncnonbayeTtca napannensHas ¢Tpykiypa MUO-perynatopa. AnroputMmmdeckas cxema paboThbl
MWIO-perynatopa napannenbHOn CTPYKTYpbl NOKazaHa Ha pucyHke 10.2.

CornacHo pucyHka 10.2 gnsa napannenkHoWn CTPYKTYpbl perynsatopa nepeaatodHas dyHKUUS nMeeT Bua:

5
Y () = KPeE(t) + fE@d+T, e

T dt

rae K, — koadhduumeHT nponoplimoHanbHOCTU perynaTopa (napameTp MeHo koHdurypaumm [PID.00]), T; —
BPEMSI MHTErpUpOBaHMs perynatopa (napaMerp MeHk koHdpurypauum [P1D.01]), Tg — Bpemsa guddepeHumnpoBaHus
perynatopa (napameTp MeHto KoHdurypauum [PID.02]).

E(t ’ R U
io +
d

PucyHok 10.2 — lNapannensHass cmpykmypa ML peaynsmopa

10.5 Py4yHas ycTaHOBKa napamMeTpoOB perynvpoBaHuUsi No nepexogHon yHKUun
obbeKTa perynmpoBaHus

Ecnu 3apaHa nepexofHasi yHKUMS OObeKTa perynupoBaHusi UM oHa MoxeT ObiTb onpegeneHa, To
napameTpbl PerynupoBaHuWs MoOryT GblTb YCTAHOBIIEHbl COMMACHO YCTAHOBOYHLIM [MPEKTMBaM, YKa3aHHbIM B
cnpaBoyHukax. MepexogHast yHKUMS B MONOXEHUU perynstopa «PyyHoi pexxvm» MoXeT ObiTb 3anucaHa vepes
ckaykoobpasHoe UW3MeHEeHWe YNPaBhsiloLEero BO3AEUCTBUS U XapakTep Perynupyemoil BervuMHbl - MOXET
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perucTpmpoBaTtbcsi camonucuem. Npu aTom nonyvaetcst nepexoaHas yHKUUs, NpMBIN3nTENbLHO COOTBETCTBYOLLAs
yKasaHHoM Ha pucyHke 10.3.

Xopolwme cpefgHWe BENWYMHBI U3 YCTAHOBOYHbLIX MapaMeTpoB perynstopa [AawT  cregyolime
aMnupuyeckne opmyrbl:

M - perynsaTtop:
KoadpdumumeHT yeunenusa Kp = L / [D * K]

MW - perynsaTtop:
KoadpdpumumeHT yeuneHns Kp ~ 0,8 * (L /[ D * Ko] )
Bpems nHterpuposanna Tu~ 3 * D

MUAa - perynsatop:

KoadpdpumumeHTt yeunenmna Kp~1,2*(L/[D *Ko])
Bpems nHTerpmpoBaHusa Ty ~ D

Bpemsa andpdepeHumposarmsa Tp~ 0,4 * D

v
Y
t
L
< > Ko=x/y
X
X
:d' >
t
D

PucyHok 10.3 - [NepexodHasi hyHKUUsST obbekma peayruposaHusi ¢ caMosblipagHU8aHUEM

Y — ynpaBngioLiee Bo3gencrane

y — ynpaBnsioLlee BO3gencTene

X — perynupyemMas BenmivmHa

t — Bpems

D — Bpems 3agepxku

L - Bpemsi BbipaBHMBaHUSA

Ko — nepenaTtoyHbli koadhuLmeHT obbekTa perynmpoBaHus.
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11 KannbpoBka 1 npoBepka npubopa.J/luHeapnsauma aHanorosoro
BXoga

KanunGposka npubopa ocyLlecTBnAeTcs:

e Ha 3aBopge-u3rotoButene npu Beinycke npubopa

e [Monb3oBartenem:
- Npy CMeHe Tuna gatyunka (nepekoHdurypaumm npubopa);
- NpV 3aMeHe JaTymKa;
- MIPU U3MEHEHWW ONNHBI NVHWUIA CBA3MN.

11.1 MpuHUMN paboTbl Npouecca KanMbpPoBKK

Onsa Toro 4ytoGhbl MONYYUTb 3HAYEHWE MapamMeTpa B TEXHOMOMMYECKUX edMHULAX BXOOHOW CUrHan [OSKeH
NpoMTM HopManusauuil U MaclwTtabupoBaHve (cMm. pasgen 5.7.1). Bnok Hopmanusauum W MaclTaGupoBaHusi
npeacraBneH Ha pucyHke 11.1 (B ckobkax ykasaHbl HOMepa PerucTpoB Af1si COOTBETCTBYIOLMUX NapaMeTpoB).

MapameTpbl MapameTpebl
KanMbpoBKM LuKanb!

Al Al, PV PV,

(103)1(104)l (ZO)l (2)l

Curvan AL N3mepsemas
BXOAHOI CrHan (kom ALLT) Briok nepemeHHs (Tex.eq.)
A —»  AUN Hopmanusaummun | — »
(MA, mB, B, Om)
Al (109) MacwTabmpoBaHus PV (1)
\ 4 Err_Al (110)
>
Brok Err_Cali (111)
KOHTpOIA E—U'
rr_user (112)
own60oK I

PucyHok 11.1 — ®yHKIMOHanNbHBIW cxeMa y3ra aHanoroBoro Beoja

Y3en BBOOA aHaroroBoro CurHana ocCYUlecTBrsieT npeobpa3oBaHMe BXOOHOIO aHarioroBoro curHana
(HanpskeHue, TOK, cCOnpoTUBIEHME) B LgpoBoi kof (6mok ALIM), ¢ nocneayowmmM macluitabupoBaHMeEM COrfiacHoO

dopmyrbl:
PV, —PV
PV=(Al-Al ) —f——L PV,
Al, - Al
roe
Al - curHan AL,
AIL - HWKHUIMpeaen curiana AL (koHTponb napameTpa npoussoautcst Ha yposHe AIN.09);
Al, - BepxHun npegen curHana ALIM (koHTponb napameTtpa npoussoautcs Ha yposHe AIN.10);
PV, - HYXKHMI Npegen pasmaxa LiKanbl B TEXHONOMMYECKMX eamHuLax (M3MeHeHe napameTpa
npounsBoauTcs yposHe AIN.01);
PV, - BEPXHUI npefen pa3maxa LKarnbl B TEXHOMOrMYeCcKnx eanHuLax (MsMeHeHne napameTpa
npoussoautcs yposHe AIN.02);
PV - U3MepsieMbli napamMeTp B TeX. eAnHuLax (B pexnme pabota uHamumpyeTcs Ha gucnnee

MAPAMETP)

Mapametpsl kanuGposki Al 1 Al, 3aal0T COOTBETCTBEHHO HUXHUIA U BEpXHWUA Npeaersl U3MepeHus
BxofHoro curHana ALM, a napameTpel wkansl PV, n PV, - npegenbi nsmepenus BxogHoro curHana 6roka
HOpMarnu3auum 1 MacluTabupoBaHusi, TO eCTb U3MEPSIEMOM NepeMEHHOMN.

Mpouecc kanubBpoBku cocTouT B HacTpoiike napameTpos Al u Al, Ana dopmuposaHus 3HauveHus
PV =PV, npu kannbposke Hayana wkans! usmepenus u PV = PV, - koHUa LKasibl u3MepeHus.
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B panbHeliwem npeobpa3oBaHne OCYLLECTBNSETCA C KOHTpornem curHana AL B 3agaHHOM napameTpamu
KanubpoBku (AIL " AIH) avanasoHe nsmepenuss £10% (cm.puc. 11.2) ¢ nocneaytoLwen nHankaumen Ha gucnnee
MAPAMETP owwm6ok ErrL unn ErrH («owmbka Bxogay).

M3mepsiembin
napameTp B Tex

A
equHMLAxX
E r H ______________________________

1
PV, Fm———————————— :
|
|
PV |
1
I
I
PV - -
1
ErrtL 7 : !
1 1

1 I 1 1 #

Al Al Al,, | BxoAHOM curHan B
Al -10% Al, +10% kogax ALIM

PucyHok 11.2 — Mpacduk 3aBUCMMOCTU U3MEPSEMOro napamMeTpa B TEXHONMOMMYECKNX eanHmuax oT BXOGHOrO
curHana B kogax AL

11.2 NMoaroToBKa NnpMbopa K onepauum KanmopoBKn

Mepen Tem, kak NpuUCTynNMTb K onepaumu kannbpoBKW»,aHanoroBoro Bxoda WM Bbixoda, Heobxoanmo
CHayana npvBecTn B COOTBETCTBME crneaytowee (Tabn. 10.1):

- napameTpbl KOHdWUrypauuum [OSKHbI OTBeYaTb  TUMY BXOZHOrO CUrHana MeHI0 HacTpoek 6noka
npeobpa3oBaHnsa BXOAHOIO CUrHana;

- NOMOXEeHWS NepeMblYek Ha KNeMMHO-61104HOM coeuHuTEne;

- NOMOXEeHWs NepeMblyek Ha nnaTe npoweccopa.

B mMeHIo koHUrypaumm Heobxoanmo 3afatb HDKHWWM U BEPXHWI Npedenbl pasmaxa WwKkanbl U NofoXxeHne
AeuumanbHoro pasgenutens (3anaton). EcnuhebiGpaH/Tvn gaTuuka Tepmonapa unu TepmonpeobpasoBaTerb
COMpPOTMBNEHUHA, TO 9TW 3HaYeHWs YCTaHABNMBAKOTCS aBTOMATUYECKW, @ COOTBETCTBYHOLLUME MNYHKTbl MEHI0
3a6roKkMpoBaHbl AN UBMEHEHUS.

Mpu kannbposke nogaTe ¢ obpasuoBoro NPUGOpa Ha aHanoroBbli BXOL CUrHam (TOK, HanpsbkeHue Wnu
COMpPOTMBIIEHNE), KOTOPbIA COOTBETCTBYET BbIOpaHHOMY TWMy AaTyvMka B PEKOMEHAOBaHHbIX OIS HEero npegenax
AnanasoHa uamepeHusi. Tunbl gatynkoB, noAaknovaembix kK MUK-12, n pekoMmeHayemble nx npenensl kKanMbpoBKu
nokasaHbl B Tabnuue 11.1.

MopknioyeHne obpasuosoro npmbopa k aHanoroBomy Bxogy perynatopa MUK-12 ocywectensercs B
COOTBETCTBUW CO CXEMaMU NOAKAYEHNS [ATYUKOB, NPEeACTaBIIeHHbIM B NpunoxeHun 6.4, B.5.

Heo6xo00uMo nomHUmMb,/ 4TO TMOCNE MPOBEAEHUSI KanWGpPOBKM HEeOBGXOAMMO MpPOM3BECTU 3anuch
napamMeTpoB B 3HEPrOHE3aBUCUMYIO NaMsiTb, B MPOTUBHOM Cry4Yae BBe[EHHas MHopMauus He GyaeT coxpaHeHa
NpuW OTKMIOYEHUN NUTAHKS Npubopa.
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Tabnuua 11.1 - Tvnbl 4aTYMKOB M PEKOMEHAYEMbIe Npeaenbl KannbpoBKM

Monoxexwne
Kon Bxopa MpenenbHbie MNpepenbHbie 3HaYeHUs nepeMbIvek Ha
Tun MpaavpoBoYHas uHAULMpYyeMble BXoAHoro curHana npu nnate npoueccopa
XapaKTepucTuka 3HaYeHus npm kanubposke npuGopa BHYTpYW Npubopa
AaTynka
n HCX KanuépoBke
MapameTp npubopa
Havan. KoHeuHoe
J1 J2
3HayeHue 3HayeHue
0-5 mA 0 MA 5 MA [5-6]
0-20 mA 0,0 ... 100,0 % 0 MA 20' WA [5-6]
4-20 MA unu B 4 mA 20 MA [5-6]
0001 0-10B TuHeiinas YCTaHOBIEHHbIX 0B 10B [3-4] | [5-6]
0-2B TEXHUYECKNX 0B 2B [5-6]
0-75 mB eanHuuax 0 mB 75 mB [1-2]
0-200 mB 0 mB 200 mB [3-4]
0-5 mA KeagpaTuHas 0 MA 5 MA [5-6]
0-20 A 0,0 ... 100,0 % 0 MA 20 MA [5-6]
4-20 A (Bxo KanuBpyeTcs Kak unn B 4 mMA 20 MA [5-6]
0002 0-10B NVHGMHLIVL. 33T6M YCTaHOBIEHHbIX 0B 10 B [3-4] | [5-6]
0-2B ' TEXHUYECKNX 0B 2B [5-6]
0-75 mB ycTaHaBnnBaeTCs eavHMLAXx 0 mB 75 mB [1-2]
0-200 MB KBaApaTM|Has wkana) 0mB 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
TCh 500, Wi0=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
TChH 1000, W100=1,391 -50,0 °C... +650,0 °C_|. 80,000 om 333,230 om
0007 Pt Pt100, a = 0,00390 -50,0 °Ceza+650;0-°C| 80,050 om 332,640 om
Pt Pt100, a = 0,00392 -50,0 °C... +650,0 °C | 79,950 om 333,820 om
0008 TCn Mp.21, Wip0=1,391 -50,0 °C... +650,0 °C | 36,800 om 153,300 om
0-5 mA JInHeapusoBaHHas 0 mA 5 MA [5-6]
0-20 mA 0,0°...100,0.% 0 MA 20 MA [5-6]
4-20 MA (Bxoa kanubpyeTcs kak Wnn B 4 MA 20 mA [5-6]
0009 0-10B NMHENHbIN, 3aTeM YCTaHOBINEHHbIX 0B 10B [3-4] | [5-6]
0-2B yCTaHaBnmBaeTcs TEXHUYECKNX 0B 2B [5-6]
0-75 mB NnHeapu3oBaHHas eanHuLax 0 mB 75 mB [1-2]
0-200 mB wkana, cm. pasgen 41.2) 0 mB 200 mB [3-4]
JInHeapu3soBaHHas
Bxopa kannbpyeTtcsa kak *
0010 Tepmonapa | NnWHeNHbIN, 3aTem Ananaso * *
Tepmonapsbl
ycTaHaBnvBaetes
nMHeapu3oBaHHas
wkana, cm. pasgen 11.2)
0011 Tepmonapa | ) 0°C ... OmMB | 63,792 mB
TXKK (J) +1100°C ’
0012 | Tepmonapa | pyi 0°C ... +800°C OmMB | 66,442 mB
TXK (L) [3-4] | [1-2]
0013 lf(f('ff('rza)pa TXKH (E) 0°C ... +850°C OmB | 64,922 vB
Tepmonapa 0°C...
0014 TXA (K) TXA (K) +1300°C 0mB 52,410 B
Tepmonapa 0°C...
0015 TAM10 (S) TAM10 (S) +1600°C 0mB 16,777 vB
Tepmonapa 0°C...
0016 TrP (B) TMP (B) +1800°C 0 mB 13,591 mB
0017 Tepmonapa! 1gp (A1) 0°C... OMB | 33,647 mB
TBP (A-1) +2500°C '

Mpumeyvanwme.

* - onpegensaeTca n ycCtaHaBMBaeTCA Nonb3oBaTernieM.

11.3 NocnegoBaTeNbHOCTb KANMOPOBKU aHANoOroBoro Bxoaa

Ecnu ko Bxogy nogkntodaetcs Tepmonapa (AIN.00=[0010]-[0017]), To B perynsitope ecTb
BO3MOXXHOCTb KOMMEHCaLMn CUrHana cBoGOAHbIX KOHLIOB TepMonapbl.

Mocne nogroToBkM npubopa K onepaumm kanmbposku (koHdurypaumm napametpoB AIN.00-AIN.03,
YCTaHOBIIEHUS] COOTBETCTBYOLWMX nepembidek Ha KB3 u nnate npoueccopa) npou3Bogutcst kanubpoBka B
nocnegoBaTenbHOCTU, NpeacTaBrneHHon B Tabnvue 11.2:
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Tabnuua 11.2 — NocnegoBaTeNbHOCTb KAaNMOPOBKM aHANoOroBoro Bxoaa

1 2 3 4 5 6 6
YpoBeHb KoHTpornb Kanubposku KoHTponb Kanubposku KoHTponb KoHTponb
kanubpoBkm BXOJHOTO CurHana, Havana Lkarb! BXOJHOTO CUrHana, KOHLIa LLKanbl pe3ynbTaToB pe3ynbTaToB
aHaroroBoro % 13MepPeHMs, % U3MepeHms, KanubpoBku KanubpoBku
Bxoga Al mex.e0 . mex.ed Havana Lukarb! KOHUa LuKanbl
n3mepeHus , Kod 13mepeHus , kKod

Adn

Al
Cat) | Cooh 0 [ GH CH T

|

€] g o
9 D o) & D Com) & ©

3_ABI1AHH9L 3ABOAHHA 3ABOAHHA 3ABOAHHA 3ABOAHHA 3ABLOAHHA 3ABOAHHA

(CAFD) | (8004) |-(B500) | (B93E) 6500 (1564) [ {35ES
= B &) =) &)

[\ : ol ! 8 <

Bosspar Ha BbIGop YPOBHSI KOHGMIypaLum

* - knaBuwamu A ¥ Npou3BOANUTCA pyyHas kanubpoBka, a knasuwei ¥ - aBTomaTuyeckas kanubposka
11.3.1 Kanu6poBka yHudumuMpoBaHHOro aHanoroBoro Bxoga

11.3.1.1. B MeHi0 KOHdUrypauum yctaHoBuUTb BbiOpaHHbIM Tun Aatymka (AIN.00), HWKHUIA U BepXHWUN
npegen pasmaxa wkansl (AIN.01 n AIN.02) 1 nonoxeHune geummansHoronpasgenutens (AIN.03). Mogknountb K
aHanoroeomy Bxogy Al perynatopa MWUK-12 o6pasuyoBbii MCTOYHMK MOCTOSHHOTO TOKA COrMacHO CXEMb
NoAKMYeHMs npeacTaeneHHon Ha puc. 5.6 1 b.8. BeibpaTtb ypoBeHb kannbpoBku aHanorosoro sxoga CALL.

11.3.1.2. Pexxum KOHMporisi 8X00HO20 cuaHarna 0s1s1 Kafiubposku Hadara wkarbl USMepeHuUsl.

BbiGop ocyliecTBrsieTca Haxkatuem knaeuwu [¢] ¢ mHaukauuein IL Ha aucnnee NMAPAMETP. 3apatb
3HayeHune BxogHoro curHana 0 MA (unm 4 MA), B 3aBUCUMOCTM OT UCAOMAHEHUS KaHana, U NPOKOHTPONMpoBaTb Ha

ancnnee 3ABOAHHA curhan ALIM, koTopwlit GyneT cooTseTeTBOBaTL HkHemy npeneny (Al ). Ecnu sHadveHune

BXOAHOro CMrHamna Haxogutcs B gnanasoHe ot -005,0%-40 +025.0%;j 1o HaxaTvem knasuwu [ A] nepenTtn B pexvm
KannbpoBkM Hayana wkanbl CL (nyHkT 11.3.1.3). Ecnu 3HadyeHue aHanoroBoro Bxoda BbIXOAWUT 3a YKa3aHHbIN
ananasoH, To kannbpoBka He MoXeT OblTb MpoBeAeHa U Apy NonbiTke ee npoeeaeHust Ha aucnnee 3ABOAHHA
nosiButca coobueHve Err.C. B atom cnyyae/cnenyet NpoBepuTb MOAKMHOYEHUS BXOOHOIO CUrHana, YCTaHOBKU
nepemblyek Ha nnaTte npubopa 1 Ha KNeMMHO-6o4YHOM cCoeauHMTEnNe, a Takke TUMN BbIOpaHHOro AaTynka B NyHKTe
AIN.00 v eLle pa3 NPOKOHTPONUPOBATL BXOAHOW CUrHarn.

11.3.1.3. Pexum kanubposku Havana WwkanbhUu3MepeHUsl.

Bbibop ocyliectBnseTca Haxatuem knasuwin [A] ¢ niavkaumen CL Ha gmucnnee NMAPAMETP. Bo3amoxHbI
[ABa BapvaHTa KannbpoBKu:

- pyyHas kanubpoBka ocylwecTBndeTcd Haxatmem knasuw [A] wnm [V] KoHTpoOnupys 3HayYeHus
namepsieMmon nepemeHHon Ha gucnnee MAPAMETP

- asmomamuydeckasi ocyujecmesnisemcsi HaxatveMm knasuwm [¥]. MooyepedHoe MUraHve WMHOMKATOPOB
“MIN"-"“MAX” cBMaeTenbCTByeT O Nepexofe B PexuM aBTOMaTUYeCKOW KanubpoBKW, KOTOPYIDO MOXHO OTMEHUTb
NOBTOPHbLIM HaxaTuem KnaBULUI[]. unun BBINONHUTE HaxkaTveM knaBuwm [¢], o yem GyaeT cBUAETENLCTBOBATb

yCTaHOBMBLUEECSH HauarbHoe 3HaveHue W npekpatutcs muradve “MIN-“MAX”. Mpu stom B napametpe Al

(pernctp 103) 3admkcupyeTcs 3HayeHue HwkHero npegena curHana ALT.

11.3.1.4. Pexxum KoHmporns .cuzHana 05151 KanubpoeKu KOHUa WKarbl U3MepeHUs.

Bui6op ocyulectensetcs knasuwen [¢] ¢ wnovkaumen IH Ha gucnnee NMAPAMETP. 3agaTe 3HaveHue
BXoAHoro curHana 5 mMA (unm 20 mA) B 3aBMCMMOCTM OT MUCMOSHEHMS KaHana U NPOKOHTPONMpOBaTb Ha Aucnree

3ABOAHHA curdan AL, koTophii ByaeT cooTeeTcTeoBaTh BepxHemy npegeny (Al,). Ecru ato 3HadeHue

HaxoguTcs B gnana3oHe ot 090.0% go +110.0%, To HaxaTueM knasuwwmn [A] nepentn B pexmm KanubpoBku KoHLa
wkanbl CH (nyHkT 11.3.1.5). Ecnun 3HavyeHne aHanorosoro BxoAa BbIXOAMT 3@ YKa3aHHbIN Auana3oH, TO KanvbpoBka
He MoXeT BuTb NpoBedeHa 1 Npu nonbiTke ee nposeaeHns Ha gucnnee 3ABOAHHA nossutcs coobuwenme Err.C. B
3TOM cryyae crenyeT NpOBepUTb NOAKMYEHNST BXOLHOMO CUrHana, yCTaHOBKM Nnepembldek Ha nnate npubopa v Ha
KNeMMHO-GNOYHOM, coeauHuTene, a Takke Tun BblOpaHHoro patuuka B nyHkte AIN.00 un ewe pas
NPOKOHTPONMpPOBaTh BXOAHOW curHan B nyHkTe IH.

11.3.1.5. Pexxum kanubpoeku KoHUa WkKasbl U3MEPEHUS.

Kanubposka nponssoautcs aHanormyHo n.11.3.1.3, ¢ yCTaHOBMBLUMMCSI KOHEYHbLIM 3Ha4YeHueM. [Mpu atom

B napametpe Al, (pernctp 104) chukcupyeTca 3HadeHue BepxHero npeaena curdana ALITM.

11.3.1.6. Pexxum KOHMpPOIsl napamempos Kanubposku.

Bbibop ocyuwiectBnsieTca knaeuwien [A] ¢ HaMKaumen COOTBETCTBEHHO L — KOHTPOMb HMXXHEro npegena
curHana AL, H — koHTponb BepxHero npegena curHana ALIM. Tpy 9TOM KOHTponupyemble napameTpbl
KannbpoBKWM AOIMKHbI HAXOAMTCA B AManasoHe ykazaHHOM B Tanuue 11.3 ons gaHHoro Tuna gaTyuka.

11.3.1.8. Haxatvnem knasuwm [ O ] BepHyTCs B MeHI0 KoHdurypauuu npubopa v NpousBecTu 3anucb
napameTpoB kannbposku (cMm. pasgen 6.5.5), B NpoTMBHOM criydae BBeAeHHasa MHdopMauus He ByaeT coxpaHeHa
npun OTKMNYeHUN NuTaHna npubopa.
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Tabnuua 11.3 — [InanasoHbl MMHMMarbHBIX 1 MakCUMarbHbIX 3HA4YEHUI aHanoroBoro curHana B koge ALM

Koa Tun gaTtymnka 3HauyeHus BxogHoro curHana AL (oTo6paxalTbcsi Ha ypoBHe KannGpoBKu
BXxoaa aHanoroBoro Bxoga CALI n napametpax AIN.09 u AIN.10)
MuHumanbHoe MakcumanbHoe

0-5 MA 1.400 — 2.400 14.50 — 21.00
= | 0-20 MA 1.400 — 2.400 14.50 — 21.00
¢ | 4-20 MA 4.000 - 5.000 14.50 — 21.00
0001 s [ 0-10B 1.400 — 2.400 14.50 — 21.00
S [02B 1.400 — 2.400 14.50 — 21.00
= [0-75mB 1.400 — 2.400 18.30 = 21.00
0-200 vB 1.400 — 2.400 13.00—=14.50
0-5 mA 1.400 — 2.400 14.50 —21.00
& | 0-20 mA 1.400 — 2.400 14.50 — 21.00
i 4-20 mA 4.000 — 5.000 14.50 — 21.00
0002 5 [ 0-10B 1.400 — 2.400 14.50 = 21:00
g | 02B 1.400 — 2.400 14.50=21.00
§ 0-75 mB 1.400 — 2.400 18.30 —21.00
0-200 vB 1.400 — 2.400 13.00— 14.50
0003 TCM 50M 1.500 — 2.500 4.800 — 6.000
0004 TCM 100M 3.900 — 4.900 10.40 - 11.60
0005 TCM Ip.23 1.700 — 2.700 4.800 — 5.900
TCI 500N 1.600 — 2.600 9.200 — 10.50
0006 Pt50, a = 0,00390 1.600 — 2.600 9.200 — 10.50
Pt50, a = 0,00392 1.600 — 2.600 9.200 — 10.50
TCIM 1000 4.000 — 5.000 19.30 — 20.70
0007 Pt100, a = 0,00390 4.000 — 5.000 19.30 — 20.70
Pt100, a = 0,00392 4.200 — 5.200 19.30 — 20.70
0008 TCIM p.21 1.400 — 2.400 8.400 —9.700
m 0-5 mA 1.400 — 2.400 14.50 — 21.00
g 0-20 MA 1.400 — 2.400 14.50 — 21.00
§ 4-20 MA 4.000 - 5.000 14.50 — 21.00
0009 § 0-10B 1.400 — 2.400 14.50 — 21.00
§ 0-2B 1.400 — 2.400 14.50 — 21.00
< 0-75 mB 1.400-2.400 18.30 — 21.00
B 0-200 vB 1.400 = 2.400 13.00 — 14.50
0011 TXKK (J) 1.400 =2.400 15.90 — 17.90
0012 TXK (L) 1:400 — 2.400 16.40 — 17.90
0013 TXKH (E) 1.400 — 2.400 16.20 — 17.90
0014 TXA (K) 1.400 — 2.400 13.20 — 14.60
0015 TMNr10 (S) 1.400 — 2.400 5.200 — 6.400
0016 TNP (B) 1.400 =2.400 4.500 - 5.700
0017 TBP (A-1) 1.400 —2.400 9.100 — 10.30
[JaTymk TepMOKOMMNEeHcaUnmn 0-0.100 0.500 — 1.000

11.3.2 KanubpoBka aHanoroBoro Bxoaa Afnsi T pMOMETPOB CONPOTUBIIEHUSI U TEPMOINEKTPUUYECKUX
npeo6pasoBartenen

1. B MeHI0 KOHMrypauumn yeTaHoBUTL BblIOpaHHbIA TUn TepMomMeTpa conpoTtuenerus (AIN.00=0003 .. 08).
Mogkniounte Kk  perymgTopy « \MWK-12  marasvH  conpoTvBReHW BMeCTO  MOAKMNIOYaeMoro  gatyuka
TepmonpeobpasoBaTensl CONPOTUBREHMS COIMMAcHO CXeMe BHELUHUX coefuHeHui (cm. puc. B.7 n Bb.9). BuibpaTb
ypoBeHb kanubposkuaHanorosoro Bxoga CALL

2-8. [laneé kanubpyem kaHan BbinonHss n.11.3.1.2 — 11.3.1.5, yctaHaBnMBas HavanbHble U KOHEYHblE
3HaYeHUs COMpPOIMBIEHMNS, | KOTOPOE COOTBETCTBYET U3MepsieMoV TemnepaType AN BblOpaHHOro TepmomeTpa
conpoTueneHuns (cm.atabnuuy 14.1 - Tunbl 4aTYMKOB N pekoMeHayeMble npeaenb! KannbpoBKu).

11.3.3 Kanu6poBka aHanoroBoro Bxoga asnsi TepMO3sieKTpUYeCcKkUx npeobpasoBarenen

1. B'MeHI0 KoH@Urypaumm yctaHoBuTb BbiOpaHHbI Tun Tepmonapbl (AIN.00=0011 .. 17). MogknounTb K
perynatopy MWK=12 AMCTOYHMK HanpsikeHUs BMECTO MOLKIIOYAEMOW TepMonapbl COMflacHO CXeMe BHELUHUX
coeaunHeHun (cM. pue.b.6 n b.8). BbibpaTb ypoBeHb kannmbpoBku aHanorosoro Bxoga CALL.

2-8. [Nanee kannbpyem kaHan BbinonHsas n.11.3.1.2 — 11.3.1.5, ycraHaBnmMBas HavarnbHble N KOHEYHbIE
3HAYEHUS HamnpPsHKEeHWIN, KOTOpble COOTBETCTBYIOT M3MEPSEMON TemnepaType Ansd BbibpaHHOW TepMonapbl (CM.
Tabnuuy 11.1 - Tunbl 4aTYNKOB N peKOMEHAYEMbIE Npeaenbl KannubpoBku).

11.3.4 Koppekuus nokasaHuii AaTymka TepMOKOMMNeHcauum

JaTuvnk TepMoKoMMneHcauum (Bxo4 TeMrnepaTypHON KOMNeHcaLun Xono4HOro cnasi Tepmonap) ycraHoBneH
Ha KB3-16-13, Kb3-17P-01, Kb3-17C-01 n KE3-17K-01.

C nomowplo napametpa SYS.04 npou3BoAMTCA KOPPEKUMS 3Ha4YeHus TemnepaTypbl  AaTyvka
TepMokomneHcauun. B paHHom meHo umdposon aucnnen 3ABOAHHA nokasbiBaeT 3HadeHne TemnepaTtypbl
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nony4yeHHoe OT JaTyMka TepMOKOMMeHcauuu, TO ecTb TemrepaTtypy cpefbl, B KOTOPOW HaxoauTCsi KIEMMHO-
OnoYHbIN coeauHuTenb. [Mpu HeobGXoaAMMOCTW, OTKOPPEKTMPOBATb 3HAYEHMs OaTyuMKka TepMOKOMMeHcauuu B
napametpe SYS.04 c nomoLlbto knasuL nporpaMMmpoBaHus A V.

Hanpumep, ecnv peanbHas TeMnepatypa cpefpbl, B KOTOPOW HAXoAUTCS KNEMMHO-6OYHbIA COeauHUTENb -
28,5°C, a B nyHkTe SYS.04 nokasbiBaeT 28,8°C, To Heobxoammo knasuwen [ V] yMeHbLINTL 3HA4YeHNe Ha gucrnnee

3ABOAHHA ¢ 28,8 fo 28,5. HaxaTb knaBuwy noartsepxaeHns [«’] u coxpaHuTb M3MEHEHUS B COOTBETCTBYIOLLMM
NyHKTe MeHto (CM. pasgen 6.5.5).

11.4 BNoK KOHTpONs OWUNGOK

B cucteme BO3MOXHbI OLLMOKKU TpeX TUMOB.
1) «Ownbka Bxoaa», Korga BXOAHOW CUrHan BbIXOAWUT 3a npedensl 4oNyCTMMOro AManasona (cM. puc.11.2)

¢ nocnegywouwen nigmkaumen Errl nnu ErrH Ha gucnnee NAPAMETP 1 cooTBeTCTBEHHOW, YCTaHOBKOM
6uToB B peructpe 110

Perictp 110 “Owwnbka Bxopga” cknagblBaeTcs o crneayowmx 6uTos:
BuT 7 6 5 4 3 2 1 o , 7 6 5 4 3 2 1 0

-k Kof 03 03 03 03 03 03 03 03 , 03 03 03 03 03 03 03 03
Crapwwin 6ant Mnapgwun 6ant

2) «Owmbka kanmbposKn» — NapameTpbl kanubposku Al w/vnu AIH BbIXOAAT 32 AONYCTUMbIA ANanasoH.

KoHTponupyetcs Ha ypoBHsix AIN.09 u AIN.10 gna cpaBHeHusi C pgaHHbiMM Tabnuubl 11.3 ans
COOTBETCTBYIOLLEro TMNa Aatynka. Bo3amoxHas npuunHa — HeBepHO NpoBeeHa kannbposka.

Perictp 111 “Owmbka kanmbpoBKK” cKnaablBaeTca co criedyoLmx G1Tos:

Byt 7 6 5 4 3 2 1 0 a7 6 5 4 3 2 1 0
-k Kogy 03 03 03 03 03 03 03 03 | 03 03 03 03 03 03 03 03
Crapwwuin 6ant Mnagwwn 6ant

MHovkaumst OaHHOM OWMOKM BO3MOXHA Tonbko wB pexume KOHOUTMYPAUUA. TMpu  Hanvumm
COOTBETCTBEHHOWN OLUMOKKN BKMOYaeTCsl' COOTBETCTBEHHBIE MHANKATOPLI A — BEPXHWUI Npeaen curHana
AU BHe gonycTumoro agvanasoHa, V- HWKHUA npegden curHana AL BHe gonycTnMoro gmanasoHa.

«Owunbka nonb3oBartens» napu KaJ'IVI6pOBKe nveet Mecto npu nonutke 3adaTb napamMeTpbl,
KOTOpble BbIXOOAT 3a ,D,OI'IyCTI/IMbIIZ anana3oH Onda  gaHHoro Tuna BXOAHOro  curHana.

WaeHtudpmumpyetca coobuweHune Err€C Ha gucnnee NMAPAMETP ¢ ycTaHOBKOW COOTBETCBEHOro 61Ta B
pernctpe 112.

Perictp 112 “Owwnbka nonb3osaTens” ckAaabiBaeTca Co CreayoLwmx b1tos:
But 7 6 5 4 3 2 1 o , 7 6 5 4 3 2 1 0

=TT Tren [ wan]
®-k ko 03 03 03 03 03 03 03 03 1 03 03 03 03 03 03 03 03
Crapwwii 6anT Mnapgwwun 6ant
But MAN — cooTBeTcTByeT olwnbke npu kanubposke ¢ nepegHelrt naHenu, REM — cooTBeTcTBYyeT
nonbITKe 3anMcy 3aBefoMO OLWNGOYHBLIX NapaMeTpoB KanMbpOoBKM C BEPXEHOTO YPOBHSI.
CoobweHure, ErrC KBUTUpyeTcsi NOBTOPHbIM HaxaTuem knasuwum [¢'].
Bo3MoXHbIe NPUYUHBI:
- OTCYTCTBME BXOAHOIO cuUrHana;
- HECOOTBETCTBME BbIOGPAHHOro TMNa BXOAHOIO CUMrHana yCTaHOBIEHHbIM NepeMblyKaMm;
- He npoBoAMnach kanmbposka.

11.5 KannbpoBka aHanoroeoro Bbixoga

Mepen Havanom, kanMbpoBKM aHanoroBOro BbIXOAa HEOOXOAMMO MPUBECTU B COOTBETCTBME MONOXEHWE
nepemblYkM Ha 'MOAyrne aHanoroBoro BbixoAa (yCTaHOBMEHHOM BHYTpY npubopa). Tunbl BbIXOOHBIX CUHarnoB u
nonoXeHne nepemMbINKK npuBeaeHsl B Tabnuue 10.3.

YpoBeHb KamMBpPOBKM aHanoroBoro Bbixoga vMMeeT Tpu napametpa. Napametp CALO.00 vcnonb3yetcs
ONs MHAMKauMM aHanoroBoro Beixoda B %. Ecnu perynatop MUWK-12 HaxoguTcs B pyYHOM pexume, TO B 3TOM
NyHKTE MOXHa TaKXKe Npou3BoAWUTb UBMEHEHUS COCTOSIHWUS aHanorosoro Beixoga AO.

MyHkTel CALO.01 1 CALO.02 ncnonb3yoTcsa Anst KanMbpoBKU HyrMst 1 MakCMMyMa aHaroroBoro BbiXoAa.
Mopsinok KanMbpPOBKM CReayoLLnA:

1) MogkntounTe Kk aHanorosomMy Bbixogy AO perynatopa MUK-12 o6pa3uoBbii M3MepuTenbHbIA Npubop -
MuUnnuamnepmMeTp NOCTOSIHHOIO TOKa.

2) B pexume koHdurypauum yctaHosute napameTp CALO.01 "Kannbposka Hyns aHamoroBoro BbixoAa
AO".
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3) Haxumasa knasuwm [A] unun [V] ycTaHOBUTE BENWYMHY BLIXOOHOMO CUrHana no MunnuamnepmeTpy
pasHyto 0 MA (nnn 4 mA), cooTBeTcTBytoLyo 0% Ananas3oHa, B 3aBUCUMOCTM OT UCMOMHEHNS KaHana.

4) Haxartb knasuwy [¢1].

5) YctaHoBuTb napameTtp CALO.02 "KannbpoBka Makcumyma aHanorosoro Beixoga AO"

6) Haxumasn knaeuwmn [A] vnm [V] ycTaHOBUTE BEMNWYUHY BbIXOAHOMO CUrHama no MunnuamnepmeTpy
paBHyto 5 MA (unu 20 MA), cooTBeTcTByloLyo 100% AnanasoHa, B 3aBUCUMOCTM OT UCTIONTHEHUS KaHana.

7) Haxatb knasuwy [&].

Heob6xodumo noMHuUmb, 47O nocne nposeneHna KaJ'II/I6pOBKI/1 Heobxoanmo npoun3eectn 3anucb

napamMeTpoB B 3HEProHE3aBUCUMYI NaMsATb (CM. pasgen 6.5.5), B NpoTUBHOM criyyae BBeAeHHasi MH(opMauus He
GyaeT coxpaHeHa Npu OTKIIIOYEHUN NUTaHKS perynsTopa.

11.6 JiInHeapu3sauua aHanoroBoro Bxoaa

(DyHKLl,VIH JIMHeapusaunn nog4vynHeHa aHanoroBomy BXo4y Al. JlnHeapuzauusi., OaeT BO3MOXHOCTb
npaBuNbHOro MU3NYECKOro NpeacTaBeHns HENUHENHbIX perynmpyembiX N namepdaemMbiX napameTposB.

* C nomowpbro nuHeapusayuu MOXHO Mpou3go0umb, Harpumep, Kanubpoeky emkocmel 6 numpax, mMempax
KybuyYeckux unu Kumoepammax npodykma, 8 3agucumocmu om U3MepeHHO20 8X00H020 CUeHasa yposHs 8 eMKocmu.

Mpn nHgnkaumm nnHeapusyemon Benu4uuHbl Bxoga Al, onpefensownmMmm napameTpamMmm SBNATCA Havano
M KOHeLl LWKanbl (I'IpOLl,eHTHOG OTHOLWEeHne K gnana3oHy MSMepeHVIﬂ), nonoXxeHne: geumMmanbHOro pasgenutend, a

TaKKe 9KBUOUCTaHTHbIE ONOPHbIE TOYKM NHeapu3aumn. Kpmeas NMHeapusauun nMeeT «npefioMmneHnsa» B ONopHbIX
TO4YKax.

11.6.1 NMapameTpbl NMHeapu3aLumM aHanoroBoro Bxoaa

Hanpumep, napameTpbl NInHeapm3aLmm aHanoroBoro Bxoaa cnenywwme:

KoHgpueypayust aHano2oeo020 exoda Al

AIN.00 = 0009 — Twvn wkansl aHaporoBoro BxoAa Al - nuHeapu3oBaHHas
AIN.06 KonunyecTtBo y4acTkoB nuHeapusauum sxoaa Al
AIN.03 MonoxeHwne geunMmMansHOro pasgenurens

Abcyucchkl onopHbIX MOY€eK JluHeapu3ayuu exooa Al

LNRX.00 Abcuncca HavanbHOro 3HadeHus (B % OT BXOAHOro curHana)
LNRX.01 Abcuyneca 01-ro ydyacrka
LNRX.02 Abcunccan02-ro yyactka
ENéX.18 Abcuucca 18-ro yuactka
LNRX.19 Abcuucca 19-ro yyacTka

OpduHamsl OAOPHbLIX MOYeK JIuHeapu3ayuu exoda Al

LNRY.00 OpavHaTa HavanbHOro 3HayeHus (curHan B Tex. eq. ot -9999 no 9999)
LNRY.01 OpauHaTta 01-ro yyactka
LNRY.02 OpavHaTta 02-ro yyactka
I'_.l'\l.liY.18 OpguHaTta 18-ro yyactka
LNRY.19 OpguHaTta 19-ro yyactka

14.6.2 OnpeageneHne oNOPHbIX TOYEK NIMHeapu3aLuum
11.6.2.1° OnpédeneHue Konuyecmea y4acmkos luHeapu3sayuu.

Mocne onpegeneHnss HeoOXOQUMOro KOMMYECTBA Y4aCTKOB fNMHeapu3auum Heobxooumo 3agjaTb 3TO
3HaveHne B napametpe AIN.06. Npenensl nameHeHus napameTpa AIN.06 ot 0000 go 0019.

Bbi6op He06X04MMOro KonmMyecTBa y4acTKOB NIMHeapm3aLMmn nponsBoauTcs U3 coobpaxeHusi obecneveHus
HeobOXoANMOM TOYHOCTU N3MEPEHNSI.

11.6.2.2 OnpederneHue 3Ha4YeHUl OMOPHBIX MOYEK TUHeapu3ayuu.
[N Kaxxgoro 3HayeHMs MHANLMPYEMOro BXOAHOro curHana Yi (B TeXHUYecknx eamHmuax ot —9999 no 9999

C y4yeToM [JeLuuManbHOro  pasfenuTensi)  BblUACIUTb — COOTBETCTBYIOLLYHO — (DU3NYECKYID  BEMUYUHY U3
COOTBETCTBYIOLUMX (PYHKLIMOHAMbHBIX (FPagyMpoBOYHLIX) Tabnuu. Mnu rpaduyeckn U3 COOTBETCTBYIOLLEN KPUBOW
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(Npy Heo6Xx0AMMOCTW MHTEpPNONMPOBaThb) U 3aA4aTb 3HAYEHUe ANA COOTBETCTBYIOLLEN OMOPHOW BENUYUHBI BXOAHOTO
dumsunyeckoro curHana Xi (B %, ot 00,00% £o 99,99%).

CooteTcTBytome 3HadeHust Xi (B %, ot 00,00% no 99,99%) BBOOATCA B NnapameTpax:

Abcuucchbl onopHbIX Mo4ek luHeapu3ayuu exoda Al

LNRX.00
LNRX.01
LNRX.02
LNRX.18
LNRX.19

Abcuuncca HavanbHoro 3HavyeHus (B % OT BXOAHOro curHana)
Ab6cuumcca 01-ro yyactka
Abcuumcca 02-ro yyacTka

Abcuumcca 18-ro yyactka
Abcumcca 19-ro yyacTka

CootBeTtcTBylOWMe 3HayYeHust Yi (B TexHuyeckmx eguHuuax ot —9999 no 9999 ciyyeTom, AeLMarnsHOro

pasgenutens) BBOASTCS B mapaMeTpax:

OpduHambl ONMOPHbIX MOYEK JIuHeapu3ayuu exoda Al

LNRY.00
LNRY.01
LNRY.02
LNRY.18
LNRY.19

OpavHaTa HavanbHOro 3HayeHus (curHan B Tex. eq. ot -9999 o 9999)
OpguHaTta 01-ro yyacTtka
OpguHaTta 02-ro yyacTtka

OpauHaTta 18-ro yyactka
OpavHaTta 19-ro yyactka

11.6.3 NMpumepbl NMHeapu3auum curHanos

Mpumep 1.

JlnHeapusauma curHana, nogaBsaemoro-Ha Bxon Al,
npeacTaBneHHas rpacduyeckn (KpMBom)

MHamumnpyemoe 3HaveHue B PeanbHas xapaktepuctuka,
TEXHUYECKUX eanHULLax npefcTaBrneHHast rpacduyecku
°c A
OpguHaTta
3-ro yuactka [ 999.9
JlnHeapuso-
750,0 3-7yd BaHHasi
OpavHaTta Xapakre-
2-ro yyacTtka e B puUCTUKa
2-hyy
0,
OppauHaTta 350,0 100%
BXOZHOMO
1-ro y4yactka
curHana
1-1 e
| X
o
20,00 50,00 / 60,00 / 99,99
HavanbHoe Abcuuncca Abcuuncca Abcumcca
3HayeHne 1-ro yyactka 2-ro yyacTka 3-ro yyactka

KoHdpuzcypupyembie napamempni Onst npumepa 1:

AIN.00'=0009 LNRX.00 = 00,00 LNRY.00 = 0000 (mHguumpyetcs «000,0»)
AIN.06 = 0003 LNRX.01 = 20,00 LNRY.01 = 3500 (mHanumnpyetcs «350,0»)
AIN.03 =000,0 LNRX.02 = 60,00 LNRY.02 = 7500 (uHamumpyetcs «750,0»)

LNRX.03 = 99,99 LNRY.03 = 9999 (uHamumpyetcs «999,9»)
Mpumep 2. JlnHeapusauma curHana, nogasaemoro Ha Bxop Al,

npencTaBreHHas rpagupoBOYHON Tabnuuen

JInHeapusauusa curHana cCHUMaemoro ¢ Tepmonapsl rpagyvmpoBkm TIIM68, u nogaBaemoro Ha Bxog Al yepes

HOPMUPYIOLLMIA Npeobpa3oBaTtenb, Anana3oH usmepsiembix Temnepatyp 0 - 1400°C, gnanas3oH BXOAHOMO curHana
Hopmupytowlero npeobpasosatens 0 - 14,315 mB (0 — 100%), Anana3oH BbIXOOQHOrO CUrHama HOPMMPYHLLErO
npeobpasosatensd 4 - 20 MA (0 — 100%).
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Ona obGecneyeHnss HeoGXOAUMOW TOYHOCTU M3MEpeHUs BbIGMpaemM 19 y4yacTKOB NMHeapusauuu.
PaccunTaHHble 3Ha4YeHusl, B %, BXOLHOTO CUrHamna Afsi Kakgow OMOpHOW TOYKM BBOASATCS B COOTBETCTBYHOLLUM
napameTp KoHdUrypauuu.

KoHgpuzcypupyembie napamempsbi Onsi npumepa 2:

AIN.00 = 0009 Tun wkanbl aHanorosoro Bxoga Al - nMHeapn3oBaHHasi
AIN.06 = 0019 KonuuyecTtBo yyacTtkoB nuHeapusaumm sxoga Al
AIN.03 = 0000, MonoxeHne geuMmanbHOro pasgenurens

MapamMeTpbl KOHUIYpPaLMM PacCUUTLIBAIOTCSA U BBOASATCS COrfacHo Tabnuubl 11.4.

Tabnuua 11.4. PacyeT 1 BBOA NapaMeTpoB fnHeapu3auumn npumepa 2.

MapameTpbl FapameTpbl
KOHcpurypaumm KOHdpurypaumm
Homep 3HaueHue 3HaueHue
onopHomn n3mepsieMomn BXOAHOro OpduHambi OMOPHbLIX A6cyucchbi OnopHbIX
TOUKM TemnepaTtypbl, CuUrHana mod4ek IuHeapu3sayuu mod4ek nuHeapu3ayuu
° B B exoda Al exoda Al
Howmep Beodumoe Howmep Beodumoe
napamempa | 3HavyeHue, jsnapamempa | 3Ha4YyeHue,
°C %
0 0 0,000 LNRY.00 0000 LNRX.00 00,00
1 50 0,297 LNRY.01 0050 LNRX.01 02,07
2 100 0,644 LNRY.02 0100 LNRX.02 04,50
3 150 1,026 LNRY.03 0150 LNRX.03 07,17
4 200 1,436 LNRY.04 0200 LNRX.04 10,03
5 250 1,852 LNRY:05 0250 LNRX.05 12,99
6 300 2,314 LNRY.06 0300 LNRX.06 16,16
7 350 2,761 LNRY.07 0350 LNRX.07 19,32
8 400 3,250 LNRY.08 0400 LNRX.08 22,70
9 450 3,703 LNRY.09 0450 LNRX.09 25,97
10 500 4,216 LNRY.10 0500 LNRX.10 29,45
11 550 4,689 LNRY.11 0550 LNRX.11 32,84
12 600 5,218 LNRY.12 0600 LNRX.12 36,45
13 700 64253 LNRY.13 0700 LNRX.13 43,68
14 800 7,317 LNRY.14 0800 LNRX.14 51,11
15 900 8,416 LNRY.15 0900 LNRX.15 58,79
16 1000 9,550 LNRY.16 1000 LNRX.16 66,71
17 1100 10,714 LNRY.17 1100 LNRX.17 74,84
18 1300 13,107 LNRY.18 1300 LNRX.18 91,56
19 1400 14,315 LNRY.19 1400 LNRX.19 99,99
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12 TexHnyeckoe obcnyxuBaHue
12.1. Mpu npaBunbHom akcnnyatauun perynatop MUK-12 He TpebyeT noBceaHEBHOro 06CnyXmMBaHMUS.

12.2. TlepuvoanyHOoCTb npodunakTnyecknx ocmotpoB perynatopa MWUK-12 yctaHaBnvBaetcs B
3aBMCUMOCTM OT NPOU3BOACTBEHHLIX YCIOBUIA, HO HE pexe [ABYX pa3 B rof.

12.3. MNpw pnutenbHbIX NepepbiBax B paboTe pekomeHayeTcs oTkmodaTe perynatop MUK-12 ot cetu
SMNeKTPONUTaHUS.

12.4. Bo Bpems NpogunakTUYecKMx OCMOTPOB: MPOBEPSTb M YUACTUTb KaberbHbIe)YacTu COoeauHEHUN
(BckpbiTe perynatopa MWK-12 He ponyckaeTcsl); KNeMMHO-6roYHble coeauHWUTenNu, MpOBEPSATE, MNPOYHOCTb
KpenneHus 6roka, MOHTaXHbIX XXIyTOB; NPOBEPATb COCTOsHNE 3a3eMINSIOLLMX NPOBOAHUKOB.B MECTAX COEAMHEHWIA.

12.5. Ounctka npubopa: He ncnonb3yite pactsoputeny un nogobHble BellecTBa. i 04MCTKM YCTPONCTBA
nonb3ynTecb CNMPTOM.

13 TpaHcnopTupoBaHue u xpaHeHne

13.1. TpaHcnopTtupoBaHue perynatopa MWK-12 ponyckaeTcsa TOMbKO B ynakoBke MpeanpuaTus-
M3roTOBUTENS U MOXET NPOM3BOAUTCS NOOLIM BUAOM TpaHcropTa.

13.2. Mpwu nony4venHnm perynatopa MUK-12 y6eamTeca B NONHOM COXPaHHOCTU Tapbl.

13.3. Tocne TpaHcnoptupoBanust perynstopa MWK-12 'Heobxoammo BbigepxaTb B MOMELLEHMM C
HOpMarnbHbIMU YCIIOBUSIMU HE MeHee 6-X YacoB, TONbKO NOCIE 3TOro NPOU3BECTN pacnakoBKy.

13.4. lNpenenbHbIn CPOK XPaHEHNS - OOQMH rof.

13.5. Perynatopsl MUK-12 fomKHbI XpaHUTECS BICYXOM OTanfMBaeMoOM U BEHTUNMPYEMOM MOMELLEHUN
npv TemnepaType okpyxatoiiero Bosgyxa ot -40 °C o, 70 .°C n oTHocuTensHon BnaxHocT oT 30 % no 80% (6es
KoHAeHcauun Bnaru). Pekomerngyemas temnepatypa xpaueHus ot 5 °C go 40 °C npy OTHOCUTENBLHOW BNAXHOCTM OT
30 % no 80%.

13.6. BOS,EI,yX B NOMeLWleHn He: OOJDKEeH .coaepXaTb MNblJIn U NpuMecn arpecCuBHbIX NapoB W ras3os,
BblI3bIBalOLLNX KOPPO3Uto (B YaCTHOCTU: ra3oB, coaepXxalunx CeEPHNUCTble coeaANHEeHUA Unm ammmak).

13.7 B npouecce xpaHeHus Unu aKChAfyaTauun He knagute Tsaxenole npeameTtsl Ha perynatop MUK-12 n
He nogsepranTe ero HMKakoMy MEXaHU4ecKoMy BO3[EeNCTBMIO, TaK Kak YCTPOMCTBO MOXeT AedopMupoBatbes w
noBpeaunTbLCS.

14 MapaHTUM usrotoBuTens

14.1. FapaHTUNHLIA CPOK yCTaHaBnuBaeTcs 5 net co AHSA npopaxu perynsatopa MUK-12. ina perynatopos,
KOTOpble NOCTaBNSATCA HA 3KCMOPT, rapaHTUMHBLIN CPOK 3KcnyaTaummn — 18 MecaueB Co AHA CnefoBaHNs X Yepes
ocynapcTBeHHyo rpaHuLly YKpauHsb.

14.2. VsroToBUTENDL TapaHTupyeT cootBeTcTBue perynaropa MK-12 texHuyeckum ycnosusm TY Y 33.2-
13647695-003-2003 npu cobnogeHMn YCrOBUA XpaHEHUS, TPAHCMOPTUPOBAHWS, MOHTaXa W SKchnyaTauumu,
yKa3aHHbIX B, pyKOBOACTBE MO 3KcnnyaTtaumm Ha perynatopbl MUK-12. MNpu HecobnogeHun notpedbutenem AaHHbIX
TpeboBaHui NOTPeOUTENB NULIAETCs NpaBa Ha rapaHTUIHBIA peMOHT perynsatopos MUK-12.

14.3. Mo [OFOBOPEHHOCTU C NOTpebuTenem NpeanpusaTUe-u3roToBUTENb OCYLLECTBSIET NocnerapaHTUiHoe
TexHn4yeckoe o6CnyxvBaHUe, TEXHUYECKYID MOOOEPXKKY W TEeXHUYECKMe KOHCynbTauuMum no BCEM BMOaM CBOER
npoayKumm.
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NMPUNOXEHUA

MpunoxeHue A. FabaputHble U NnpucoeanHUTENbHbIE pa3Mepbl

Pasmepsbi yugpoenix uHOukamopoe (ducnees): TMAPAMETP, 3ABOAHHA

o
j

4,5

PucyHok A.1 — BHewHul sud u pasmepbl 4ugposbix uHOUKamopos peaynisamopa MUK-12

Bud Bud Bud
c3adu c6oky crepedu

% = Kz
ner /

s _— o| BE

"
3ABIAHHS,

T He0ee

#ONIKPOR/ .

162 max

90 170 max (MoHmaxHas 2ny6uHa) 96

PekomeHdyemasi monuuHa uwjuma om 100 5 mm.

PucyHok A.2.- labapumHbie pa3mepsbi peaynsimopa MUK-12

Pasmemka omeepcmuli Ha wume

! 150 min

100 min|

_____ S I 45 *%

PucyHok A.3 - Pasmemka omeepcmud Ha wume
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NMpunoxexue b. NMoakntoyeHne npnbopa. CxemMbl BHELUHUX

coegVHeHnuun
=7 TS
MUWK-12. Bug c3agun Pie - S N
rd s S
- S
”
1147 OGN O e Qu 210
X1 s i JP3 oo o
ologe, 0 00N © @
- BATE §
—=>1 A1 T
—=w | ¥ o
&= 0 Ols
< | [ ag |7" o |8
eez +A b1 |3
<—&) [ B D2 |3
—9% 2LV {1 | *24VD }2
_@ oy |0 0O -2tvD

@ O O 0
55 max

X1, K63-16-13-0,75

PucyHok B.1 - lModknroyeHue knemmHo-6r1o4Ho20 coeduHumensKb3-16-13-0,75 k peaynsmopy MUK-12.

,,f" - ‘-~ 75 max
MWUK-12. Bua c3aaun e N
v S\
Pie » I
e N
. —
47 AR T XP2 ° O
L ...
Qlol=I=|= 00000000
SIFI7IT|F| &
* W1 BH6 M2
o 0
P

Nbom
5'570"0
5000
SO

86 max

o HLL HL3

& 80 O

o2

S|=1==
HENBIEIR
Y O e )

OG Ta 8y 9, 10, 1 222 23 31 32 SJO

1
DO1 DO2

X1, KB3-17P-01-0,75
X1, Kb3-17C-01-0,75
X1, Kb3-17K-01-0,75

PucyHok b.2 — [ModkntoveHue KnemMmHo-6104Ho2o coeduHumens Kb3-17P-01-0,75, KB3-17C-01-0,75 u
KB3-17K-01-0,75 k peaynamopy MUK-12.
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B.1 Cxema pacnonoxeHusi CUrHaNoB U rabapuTHbIe pa3Mmepbl KNeMMHO-6JI0MHOTO

coeguHutens Kb3-

16-13

PacnonoxeHne
nepemblyek Ans
HaCTpOWikKN BXxoaa

MNopgkntoyeHne
TepMuHaTopa
nHTepderica RS-
485 — cm.
npunoxexue b.11

MopxkntoyeHne kabens
KIEMMHO-6104HOro
coeavHUTENs — CM.
npunoxexue b.3

Hoxkn (2 wT.)

NSl yCTaHOBKU
KB3-16-13 Ha
penbc DIN35x7,5

I

/

e

4

|

NOAKMHOYEHUST BHELLIHETO
MCTOYHMKA NUTaHUSA
npubopa 24B k knemmam
7,8

MogaknioyeHve N \
ﬁa:égKOB—KCM JP3 2 Z 2 2 2 2 2 2 0 MoakntoyeHne
annoSgeHme b.4 e AN il “A [MCKPETHBIX
e +Al /ﬁ 9 NCNOMNHUTENBHBIX
5 0 YCTPOWCTB 1 Harpy3ok
IMoaKMoYeHNE aHAMOTOBbIX —Al . — cM. npunoxenue b.7
VICI'I(%J'IHI/ITeﬂbeIX YCTPONCTB K <3 +AO0 1 E
npw
prbopy <1 | A0 v |8
P 5
Moaknioyerve 96 “A 001 E
uHTepderica RS- / P _@/ B 002
485 —cm. 4 AGRE:
npunoxexne 5.11 — =8| +2LV |HAH2| * %
_@ 2l @ 200 @
MutaHne O M 6\ O
perynstopa
MUK-12 / 5 oy
NHamkaTop Hannyus
WHankaTop HanpsXxeHuna Ha

KneMmax nuTaHus
OWNCKPETHbIX
BbixogoB 15, 16

PucyHok b.3 - CxeMa pacriosioxeHus cugHaos u 2abapumHbie pa3mepbi KIeMMHO-6/104H020
coeduHumens Kb3-16-13

MpumeyvaHus.

1. KneMMHO-61064HbI coeauHnTenb KB3-16-13 npeaHasHayeH ans MoHTaxa Ha penbc DIN35x7,5.

2. Heucnone3syemble kneMmMbl kKnemmHo-6r1o4Horo coegnHutena KB3-16-13 He nogkntoyaTb.

3. HasHaueHne nepembidek HacTporkn Bxoga JP1 — cm. npunoxenne b.4.

4. Tlepembidka »JP3 npegHasHaveHa [Ona  MNOOKMIOYMEHUS TepMuHanbHoro pesuctopa (120 Owm),
ycTaHoBneHHoro Ha nnarte Kb3-16-13. 3amkHyTOe cocTtosiHue JP3 cooTBETCTBYET NOAKIMIOYEHHOMY TEPMUHATBHOMY

pesucTopy.
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B.2 Cxema pacnonoxeHusi CUrHaNoB U rabapuTHble pa3mepbl KNeMMHO-0J104HbIX
coeauHutenen Kb3-17P-01, Kb3-17K-01, KB3-17C-01

MopKnoYeHre aHanorosbIx MopkmiovueHve MoakntoyeHne kabens UHgukatopsl
MCMONMHUTENLHBIX YCTPOMCTB K AaT4YNKOB K KINeMMHO-61104HOro BKIMIOYEHUA

npuGopy npuéopy — cMm. coeuHuTenst — CM. OVNCKPETHBIX

npunoxexve b.5 npunoxenve 5.3 BbIXOOB
COOTBETCTBYIOLLMX
KaHanos
75 max \
e \ /
O g A 3 i 1 ~N XPZ \ o) O

PacnonoxeHue 00000 O‘O o

nepemMblYku ansa olo| — %: - 0000000

HaCcTpoOWKu BXoda <|<|7+F < —

\\ | + | + HL1/BH16 H2
I~ @] J
MNopgkntoyeHue JF1
TepmuHaTopa 8(c70)7
uHTepdeiica RS- 6(o o) S
485 - o, S~ oo 5
npunoxexune b.11 \ 5’3
JP3

Hi  QHES O
WHavkaTop nogaun /D
nutaHua =24BHa |_—|
Knemmsbl 8, 9 2’ ==
1oz |32 |3
/ (:l | + |

Mugukatop nogauu
nutaxHusa =24B Ha
knemmbl 10, 11

a
~
[oc}
Na}
=)
—
=

N2 31 32 330

[MogkntoyeHne AUCKPETHbIX

MoakntoyeHne MogkntoyeHne MoaknioyeHve
uHtepderica RS- VCTOYHUKKA NuTa- MCTOYHMKa NnTa- UCMOMHUTENbHBIX YCTPONCTB
485 —cm. HUS AUCKPETHBIX Hus npubopa (24B) BbixogoB DO1,D02 — cm.
npunoxexue b.11 BBIXOA0B (24B) NpUNoXeHue:

B.7 — pene (P)

B.8 — TBeppoTensHble pene (K)
B.9 — ontocummucTopsl (C)

PucyHok b.4 - [luazpamma pacrosioxeHus cugHanos u 2abapumHbie pa3mepbl KeMMHO-61104HbIX
coeduHumeneti KB3-17P-01, KE3-17K-01, K63-17C-01

MpumeyvaHums.

1. "KnemmHo-604Hble coeamHuTenn KB3-17P-01, KB3-17K-01 n KB3-17C-01 npegHasHadeHbl Ans

MOHTaxa Ha penbc,DIN35x7,5.

2. Hencnonb3yemble KneMmMbl KNeMMHO-65104HbIX coeanHmTenen KB3-17P-01, Kb3-17K-01 n KB3-17C-01
He noaknYaThb.

3. HasHauyeHune nepemblyek HacTporiku Bxoaa JP1 — cm. npunoxexue b.5.

4. Tlepembidka JP3 npegHasHaveHa Ans  NOAKMIOMEHUS TepMuHanbHoro pesuctopa (120 Ow),
yctaHoBneHHoro Ha nnate Kb3-17P-01, KB3-17K-01 n KB3-17C-01. 3amkHyTOoe cocTtosHue JP3 cooTBeTcTBYET

NOAKITIOYEHHOMY TEPMUHANBHOMY PE3UCTOPY.
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B.3 Cxema MOHTaxa Kabensi KneMMHoO-65104HbIX coeanHuTtenen Kb3-16-13, Kb3-
17P-01, Kb3-17C-01, Kb3-17K-01, a Takke BHelwHUe curHansl perynatopa MUK-12

K Kb3-16-13, K63-17P-01, K perynatopy MUK-12
KB3-17C-01, KB63-17K-01

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

1 1 +Al1

2 9 <Al1

3 2 +AO

4 10 =AO
Hymepauus 5 3 T
KOHTaKTOB B
pasbeme IDC-16G 6 1 -TXB

7 4 +24V

8 12 -24V.

9 \ 5 +1

10 \ 13 DO1

11 \ 6 DO2

12 \ 14 -24VD

13 \ 7 TMPF

14 \ 15 +5V

15 8 AGND

16 \

KaGenb coemuHu-
TenbHbii KB3-16-13,
KB3-17P=01, K63-17C-01,
KB3-17K-01

PucyHok B.5 - Cxema mMoHmaxa kabesist KiieMMHo-6104HbIx coeduHumenet Kb3-16-13,
KB3-17P-01, KB3-17C-01 u KB3-17K-01.
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Bb.4 MNoaknoyeHMe JaTYMKOB K npubopy ¢ nomoubio Kb3-16-13

WcTouHMK aHanoroeoro
curiana MNAPAMETP JP1 KnemmHas konogka KB3-16-13

. + [ ]

1 +U1

2 GND1 Axanorosbi Bx0g, Al
. - 9 +1

'ne JP1 — nepemblyka, ycTaHOBMEHHast Ha knemmHon konoake Kb3-16-13.

PucyHok b.6 - lNodknoyeHue yHUuyuposaHHO20 aHano208020 8xo0a peayrnamopa MUK-12

MCTOYHMK aHaNoroBoro
curHana MAPAMETP RTD1 JP1 KnemmHas konogka KB3-16-13
1 +U1
RTD1 ] 2 GND1 Anarorosbii Bxog Al
9 +11

ne JP1 — nepembliyka, ycTaHOBMNEHHas Ha KneMMHon konogke Kb3-16-13.

PucyHok b.7 - lNodkodeHue damyukos memnepamypbl muna TCM, TCI1 k aHanozoeomy 8xody
peeynsmopa MUK-12

MonoxeHune nepembivkn JP1 onsa HacTponku Bxoaa:

Ownana3oH/‘BXxogHOro curHana Bxopg Al
MonoxeHune nepembiyku JP1

0-5vA [1-2], [7-8]

0 — 20 MA [1-2], [5-6]

4 — 20 WA [1-2], [5-6]

0—10B [2-4], [5-7]

0-2B [1-2], [5-7]

0.- 75 mB [1-2], [5-7]

0-200 vB [1-2], [5-7]

TepmoMETpPbI CONPOTMBMEHMS U TepMonapbl [1-2], [5-7]
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B.5 NoagknroyeHne fgaT4yMKoB K npubopy ¢ nomolbio Kb3-17P-01, KB3-17K-01 nnu
KB3-17C-01

UcTo4yHuk aHanorosoro
curHana MAPAMETP JP1 KnemmHas konogka KB3-17P-01
KB3-17K-01
+ + ] KB53-17C-01
1 +U1
2 GND1 Axanorosbi Bxog Al
. - 3 +1

Ine JP1 — nepembliyka, ycTaHOBMNEHHas Ha knemmHon konoake Kb3-17P-017 KB3-17K-01;;KB3-17C-01.

PucyHok B.8 - lModkmoyeHue yHUGUUUPO8aHHO20 aHano208020 8xo0a peaynsmopa MUK-12

UcTouHuK aHanorosoro
curHana MAPAMETP RTD1 JP1 KnemmHasa konoaka KB3-17P-01
KB3-17K-01
[ ] / KB3-17C-01
1 +U1
RTD1 — ] 2 GND1 Ananorosbiii Bxoa Al
3 +11

'ae JP1 — nepemblyka, ycTaHOBREHHAs Ha knemmHon konoake Kb3-17P-01, KB3-17K-01, KB3-17C-01.

PucyHok b.9 - [lodkaryveHue 0amyukoe memnepamypsl muria TCM, TCI1 k aHanozoeomy 8xody
peeynsmopa MUK-12

MonoxeHue nepemblvku JP1 ana HacTporku Bxoaa:

[Odwana3oH BXOAHOro curHana Bxopg Al
MonoxeHne nepembivkn JP1

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

0=.20 MA [1-2], [5-6]

4 —20 MA [1-2], [5-6]

0—-10B [2-4], [5-7]

0-2B [1-2], [5-7]

0-75mB [1-2], [5-7]

0-200 mB [1-2], [5-7]

TepmomMeTpbl CONPOTUBIEHNS U TEpMONapb! [1-2], [5-7]
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B.6 MNoaknoyeHMe UCNOSTHUTENbHbIX YCTPOMUCTB K aHanoroBomy Bbixogy AO

KnemmHuas konogka Kb3-16-13

AN
AHanorosbii +AO
Bbixog AO -
ynpaensioliee -AO 4
BO3OeNcTBue

IH — BbIXOAHOW TOK @aHanoroBoro BbIxoAa, RH - Harpyska

PucyHok B.10 - lNodkno4yeHue aHano2o8bix Hagpy3ok ¢ nomouwibto K63-16<13

KB3-17P-01
KnemmHas konogka KB3-17K-01
KB3-17C-01
AHanorosbIn +AO 4
Bbixoq AO - 5
ynpaensioliee -AO
BO3aEeNCTBME

D Ru

+
AHanoroBas
RH HATPY3KA
+
AHanoroBas
HAIPY3KA

PucyHok b.11 - [Nodknto4yeHue aHano2o8bix Haepy30K ¢ nomowibto K63-17P-01, K63-17K-01, KB3-17C-01

MonoxeHne nepemblYeK Ha Nnare npoueccopa Ans HaCTpOﬁKM aHanoroBoro Bbixoga:

Tun BbIXOAHOrO CUrHana

MonoxeHne nepemMbIYKM HA
mMoayrne aHanoroBoro Bbixoga

(puc.10.1)
0-5 MA RBx<400 Om J1[2-3]
0-20 mA, RBx<100 Om J1[1-2]
4-20 mA, RBx<100 Om J1[1-2]

MpumeyaHune. 3HaudeHne 4mA yCTaHaBIiMBaeTCcA npn KaJ'IVI6pOBKe aHanoroBoro Bbixoaa.
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B.7 NoaknroyeHne aUcKpeTHbIX Harpy3ok K Kb3-16-13 n Kb3-17P-01
VD
KnemmHaa konogka Kb3-16-13

|
I
o1 | 3 s
ooz | " T
HL2

+24VD 15
@7 . I

¢j¢

a

-24VD \ i|
\ 24
O6Lwmnn O6uimn
BbIXO10B Harpysok

PucyHok B.12 - [Nodkno4YeHue QUCKpemHbIX Hagpy30oK comowibio Kb3-16-13

MpumeyaHue. MNpy NOAKMOYEHUN MHOYKTUBHBIX Harpy3ok (pere, nyckarenu, KOHTaKTopbl, CONeHouabl U
T.N.) K [OUCKPETHbIM TPaH3UCTOPHbLIM BbIXOA4AM perynstopa BO wu3bexaHue 'Bbixoda W3 CTPOsi BbIXOOHOMO
TpaH3ucTopa Wu3-3a OGOMbLIOTO TOKa CaMOWMHAYKUMM napannenbHo JHarpyske (0bmoTke pene) Heobxognmo
ycTaHaBnueaTb Grokupywowmin amog VD — cM. cxeMy nogkntodeHus. [BHelwHun guoa yctaHaBnmBaTb Ha KaXaoMm
KaHarne, K KoTOpoMy NOAKMoYeHa MHOYKTUBHAS Harpyska.

Tun yctaHaBnusaemoro anoga KO209, KO258, 1N4004...1N4007 vnn aHanorn4yHbli, pacCUMTaHHbI Ha
obpaTHoe HanpsixeHne 100B, npsimoii Tok 0,5A.
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Os 4 3 2 1 ~ XP2 ° @) pene
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=24B Ha O, O
Knemmsl 8, 9 1
070)7
o o5
0 o)3
©,0)1

L H3
ala
SIS)=>|> i . . NN N
@ e j oHla ol
<5|§+T\Fc>1<\‘1 SI2(E(S|2|E
60 M. 8, 9 10 1 2122 23 3 32 33
@) / O

DO1 DO2
MoaknioyeHne MoaKmoYeHne ANCKPETHbIX
VICTOYHMKA NnUTa- VCTIONHUTENbHBIX YCTPOMCTB
HUS| AUCKPETHBIX 1 Harpy3oK COOTBETCTBEHHO
BbIX0Z0B (24B) Bbixogos DO1, DO2

PucyHok b.13 - lNoOktoyeHue duckpemHbix Hagpy30okK ¢ nomouibto Kb3-17P-01

MpumMeyaHusi NO UCMONb30BaHUIO AUCKPETHLIX BbIXOAOB.

1. Ha puwarpamme noakniodeHua KB3-17P-01 ycrnoBHO noka3aHO pacnornioXeHWe W HasHayeHue
nepeknioYalLLmx kKoHTakToB pene K1, K2.

2. KoHTaKTbl BbIXOAHbIX pene yka3aHbl B NOMOXEHUN BbIKMOYEHO, T.€. Npy 00ecTo4YeHHOM 0OMOTKe pene.

3. Heucnonb3yemble kneMmbl KnemmHo-6ro4Horo coeanHutensa KBE3-17P-01 He nogkntoyathb.
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5.8 MNoaknroyeHne gUCKpeTHbIX Harpy3ok kK Kb3-17K-01

[nckpeTHble BbIXOAbI BbIMOMHEHbI B BUAE TBEPOOTENbHLIX pene, npy 3Tom normdeckomy “0” cootBeTcTByeT
Pa3oOMKHYTOE MOSIOXEHWE KOHTAKTOB, a fornyeckon “1” - 3aMKHyTOe COCTOSHME BbIXOAHbIX KOHTakToB pene CP u
HO.

Kaabli OUCKPETHBI perneviHblii BbIXOA raribBaHWYECKW M3ONMPOBaH OT APYrUX AUCKPETHbIX BbIXOAOB U
ApYrux Lenen perynaropa.

MugukaTop
BKIOYEHWSA perie
BbixogHble pene Egs;g;cmymm“x
COOTBETCTBYHOLLMX HL1 B2
KaHanos

MHaunkaTop nogaumn

nuTaHng=24B a
Knemmbl

MUTaHWS cXeMm VO1

Vo2
ynpaBneHus pene

I HL4 _I

o - N

3 o o

N I T

s @ 21 22 23 31 32 33

Bbixon DO1 Bbixog DO2
1-1 kaHan 2-1 KaHan

RH 60B max 1A AC
60B max 1A DC
PucyHok b.14 - [NodkirouyeHuUe OUCKpemHbIX Ha2py30k ¢ nomowbto Kb3-17K-01

Hpumeqal-wm no UcnoJjib3o0BaHUIO ANCKPETHLIX BbIXOA40B.

1. Ha pucyHke 4/CioBHO MOKa3aHO pacnonoXeHWe U HasHavyeHUe 3aMblKatoLLMX KOHTaKTOB BbIXOAHbLIX pere
kaHanos DO1, DO2.

2. KoHTakTsl BbIXOOHbIX pPENEe yKasaHbl B MONOXEHWU BLIKMHOYEHO, TO €CTb NMpU OGECTOYEHHOW cxeme
yrnpaeneHus pene.

3. Hencnonb3ayemblie kneMmbl knemmHo-6novHoro coeamnHutens Kb3-17K-01 He nogkntoyathb.

4. MakcumarnbHoe notpebreHne (cxem ynpaBfeHus) ABYX BKIHOYEHHbIX KaHANOB OT BHELUHEro MCTOYHUKA
NOCTOSIHHOrO TOKa 24B —40MA.

5. HanpsikeHne BHELLIHEero UCToYHMKa NMTaHus - HecTabunnsmpoBaHHoe, (20-28) B nocTosHHOro TokKa.
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B.9 NoaknioyeHne gucKpeTHbIX Harpy3ok k K63-17C-01

[nckpeTHble BbIXOAbl BbIMOSIHEHbI B BWAE ONTOCMMUCTOPOB CO BCTPOEHHbLIM [EeTEeKTOPOM HYreBOoro
HanpsbkeHus pasbl. Jlormyeckomy “0” COOTBETCTBYET 3aKpbITOE COCTOSIHME CUMMUCTOpa , a norudyeckom “17 —
OTKPbITOE COCTOSIHME.

Kaxxgbli BbIXOA ranbBaHUYECKM U30NIMPOBaH OT APYrMX ANCKPETHBIX BbIXOAOB M APYrMX Lienen perynsaropa.

MHpvkaTop
BKITIOYEHUSA
COOTBETCTBYIOLLErO
KaHana
BbixogHoM onTocnMmcTop HL1 HL2
COOTBETCTBYIOLLIEr0 | |
KaHana
VO1 VO2
WHpukaTop nogayun D
nutaHma=24B
Knemmbl HL4 .
nuTaHus cxem [ < <

ynpasrneHusa } —| > —|

L1
L2

8 9 21 22 23 31 32 33

Bbixogq DO1  Bbixog DO2
1-1 KaHan 2- KaHan

PucyHok B.15 - [NodknodeHue duckpemHbiX Hagpy3ok ¢ nomowbto KBE3-17C-01
MprmeyaHnsa No UCNONb30BaHUIO AUCKPETHLIX BbIXOAOB.

1. Ha pucyHke ycnoBHOROKa3aHO pacnonoXxeHue n HasHa4yeHue BbIBOAOB ONTOCUMUCTOPOB kaHanos DO1,
DO2.

2. Hencnonb3ayemble kneMmMbl kKnemmHo-6no4Horo coeamHutenst Kb3-17C-01 He nogkniovaTsb.

3. MakcumanbHoe noTpebreHve (cxem ynpaBrieHusl) ABYX BKMIOYEHHbIX KaHAMoB OT BHELLUHEro MCTOYHMKA
NOCTOSIHHOrO Toka 24B'— 40mA.

4. HanpsixeHne BHELIHero MCToYHMKa NMTaHus - HecTabunuanposaHHoe, (20-28) B NocTOSIHHOTO ToKa.

PekomeHpauum no UCAONIb30OBaHUIO MaroOMOLHbIX ONTOCUMUCTOPOB.

ManomoLHbIe  ONTOCMMUCTOPLI  MpeAHas3HadeHbl Ans  KOMMyTauuuM  Uenell  MepeMeHHOro  Toka.
OnTocuMmncTopbl 06ECNeUnBalOT rarlbBaHUYECKYH U30NSALMIO YNPABAIOLWMX LIenen oT CUMOBbIX U HENOCPEACTBEHHO
ynpaBnsoT MOLLHBIMU CUIOBBLIMW 3fIEMEHTaMW - MOSYNPOBOAHWMKOBBIMU CUMMWCTOPaMMK, KOTOpblE OTKpbIBAKOTCSA
MMMYNbCOM TOKay OTpullaTtensHow nonsipHocTu. ManomollHble ONTOCUMWUCTOPbI MOTYT Takke YMnpaBnsaTb MNapow
BCTPEYHO-MapannenbHo BKMOYEHHbIX TUPUCTOPOB.

K ogHoMy ManomoLiHOMY OMTOCMMMWUCTOPHOMY BbIXOOY MOXET MOAKMoYaTbCS TOMbKO OOWH BHELLHWNA
CUMWCTOP UINK 0Ha napa BCTPEYHO-NaparnmnenbHO BKMOYEHHbIX TUPUCTOPOB.

MMNyNbCHBIA BbIXOAHOM TOK MAnoMOLLHOIMO ONTOCUMMUCTOpa MOXeT gocturaTb 1A, HO TONMbKO B MOMEHT
BKIMOYEHMS BHELLUHEro CMMMCTOpa (MnvM napbl TUPUCTOPOB), MO3TOMY HENb3s WUCMOMbL30BaTb 3TOT BbLIXOA Kak
peneviHbIN, Harpyxasi ero NoCTOsIHHOWM Harpyskow. Mpy NOAKMYEHUIO BHELLUHUX CUMWCTOPOB CredyeT y4uTbiBaTb
OrpaHnyeHne no ynpaensLLIEMY BbIXOAHOMY TOKY MarioMOLLHOMO BbIXOAHOIO ONTOCUMKUCTOPA.
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Kaxabli BbIXOAHOW OMTOCMMMUCTOP C BHELUHUM MOLLHBIM CMMMWUCTOPOM (MMM Mapon TUPUCTOPOB) MOXET
ObITb noakntodeH k nobon dase (A, B unu C). Kaxabii BbIXOOHOW ONTOCUMUCTOP MMEET CBOW BCTPOEHHbIN
OETEKTOp HyNeBOro HanpsikeHus asbl, KOTOpbIA MO3BOMSET BKMOYATb HArpy3ky TOMbKO MpU MWHUManNbHOM
HanpsPKEHUN Ha HEN.

PekomeHayeMble CXeMbl MOAKMOYEHNSI BHELLHMX CUMUCTOPOB W Harpy3ok npuBeAeHbl Ha pucyHke B.16.

ket s
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] “
/\ :>> /\ W ~220V

J VS1
C1
R2 T RH N
4 "

roe, VS1 BHeEWHU CUMUCTOpP, YCTAHOBNEHHbIA Ha paavaTtop;
R1 pe3ucrop MJIT-1-360 OM-5%, aonyckaembii gunana3on 200...390 OMm;
R2 pe3uncrop M/1T-1-330 OM-5%, agonyckaemsbiii gnanasoH 200...390 Om;
R3 pesucrop M/1T-1-39 OM-5%, nonyckaemblit AgnanasoH 33...68 OmMm;
C1 koHpeHcaTop K73-17-630B-0,01 mk®-10%, gonyckaembin ananasoH 0,01...0,1 mkd;
RH pe3nctnBHas Harpyska;
FU1 nnaBkuin npenoxpaHnTens.

PucyHok Bb.16 — Cxema noOknoYeHUs,8HeWHe20 cumucmopa
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5.10 PekomMeHg4auMM nNO WCNONb30BaHUK AUCKPeTHbIX BbixogoB KbB3-16-13,
KB3-17P-01, Kb3-17K-01 n Kb3-17C-01

BbixoaHble yCTPONCTBa KIEMMHO-6TOYHBIX COEAMHUTENEN UMEIOT CNeayoLIne TUMbl QUCKPETHBIX BbIXOO0B:
KB3-16-13 — TpaH3UCTOpPHbIV BbIXOA,
KB3-29P-01-0,75 — penenHbiii BbIXOA,
KB3-29C-01-0,75 — oNTOCMMUCTOPHBIN BbIXOA,
KB3-29K-01-0,75 — BbIx0f - TBEPAOTENBHOE perne.

[vckpeTHble BbIXOA4a MCNOMb3YKTCA ONA KOMMYyTauUMU PasfUYHbIX CUrHamoB, BKITHOYEHUS-BbIKITIOYEHMWS
CUINbHOTOYHbIX LIeNen, ynpaBneHns 3NeKTpOMarHMTHbIMY KrnanaHamu, ConeHounaamMm, KOHTakTopaMu, nyckatensmm u
T.0. Bce BbIXoAHbIE YCTPOMCTBA UMEIKOT KOHTPOSIbHbIE CBETOANOAHbBIE UHAMKATOPbI COCTOSIHUS BBIXOAHbBIX YCTPOWCTB
(oTOBpaxeHne TeKyLero COCTOSIHWUSI, BKIMHOYEHO MWINU OTKIOYEHO). Bbixoabl ranbBaHWMYECKW, M30AKUPOBaHbI OT
ocTarnbHbIX Lenew.

Tunbl ycTaHaBNUMBaEeMbIX BbIXOOHbIX YCTPOWCTB W KpaTKMe XapakTEPUCTMKA (yKasaHbl MakCMMaribHble
3HaYEHUS HaNPSHKEHWUIN N TOKOB KOMMYTaLWK):

- TpaH3ncTopHbIN Bbixod, NPN TpaH3ucTop, oTkpbiTuiA konnekTop, Ao 100mMA, 1040 B nocTosIHHOroO ToKa,

- peneriHbI BbIXOd, MexaHuyeckoe pene (P), oavH nepekniovarolmii KoHTakT, 4o 8A, no ~250B 500u,
napamMmeTpbl Ans NOCTOAHHOrO Toka — Ao 8A, Ao 24B. EcTb MOXNIMBOCTL 3aKkasa pene ¢ KOMMyTauuen NOCTOAHHOro
TOoKa oo 120MmA, go 250B.

- ONTOCMMUCTOPHBIN BbIXod, onTocumucTop (C) ¢ KOHTponem nepexoda vYepes Hoilb, Ao SOMA o 600B,

OLMH HOpPMarbHO OTKPbITbIN "3aMblKaloLLMA" KOHTaKT

- BbIXOA, - TBepaoTensHoe perne (K), go 1A, go 60 B nocTosHHOro/nepeMeHHoro Toka,

OLMH HOpPMaribHO OTKPbITbIN "3aMblKalOLLMA" KOHTAKT.

MonHble xapakTepucTukM NpuBeaeHbl B pasgene 3.3, a Takke B npunoxeHuax 6.7, 6.8 n b6.9.

Mpu cnonb3oBaHUW pasnMYHbIX TUMOB BbIXOAHbLIX YCTPONCTB, HEOOXOAMMO YYUTBIBaTh CrieaytoLlee:

1. TpaH3ucTopbI:

- BbIXO[HOE YCTPOWCTBO coaepunt manomoluHsie NPN TpaH3ncTopsl,

- OTCYTCTBYIOT MEXaHWYECKNE YacTu,

- KOMMYTUPYIOT TONBKO NOCTOSHHBIN TOK,

- 6onbLUMIA pecypc NO CPaABHEHUIO C MEXAHUYECKUMU pPere Mo .YMCMY U YacTOTe BKITHYEHUA-BbIKITIOYEHWUI,

- HE YyBCTBUTESbHbI K BO3AENCTBUIO MarHUTHLIX nonen, M nomex, Bubpauui,

- He co34aloT NOMEX NPY BKIMIOYEHUN U BbIKIIOYEHWUN;

- PEKOMEHAYHTCA AN WCMOMb30BaHWS B CUCTEMax yrpaBiieHWst C Maron MOCTOSIHHOW BpeMeHu oObekTa,
NO3BONSAIOT OCYLLECTBNATL Oonee 4vactble BkIoYeHus, Harpysku, MAO-umnynecHble, MAO-WWWAM perynstopbl ¢
ManbiM Nepuogom 1 60nbLION YacTOTOW BKITKOYEHMS,

- ANS KOMMYTaLMN NHOYKTUBHOW Harpy3ku TpebyeTcs BHELUHME 3alUMTHbIE AMOAbI.

2. MexaHunyeckoe pene:

- UMeeT MexaHn4eckne 4actu 1 6onee NOABEPKEHOM3HOCAM U OTKa3aM - 3anNunaHus, NOAropaHnst KOHTaKToB,

- He JonycKaroT YacTblX BKIIOYEHUA COFNACcHO pecypcy. perne,

- KOMMYTUPYIOT NOCTOSIHHBIN U NEePeMEHHBITOK,

- PEKOMEHAYIOTCS ANg ynpaBneHns Harpy3kon €:He YacTbIMU BKIOYEHUSAMMU,

- PEKOMEHAOYKTCSA AN UCMONb30BaHMA B CUCTEMAX yNpaBneHns ¢ 6onbLIor NOCTOSHHON BpeMeHu obbekTa, M-
LUAM perynatopbl € 6OOnNblMM NEPUOAOM U BPEMEHEM BKITHOYEHMUS, MNO3ULMOHHbIE PErynsaTopbl,
CUrHanu3aTophbl,

- MPU KOMMYTaLUN MHOYKTUBHOW HAFPY3KN TPEDOYIOT BHELLHNX 3aLLMTHBLIX BApUCTOPOB.

3. TBepaoTensHoe pene:

- BbIXOAHOE YCTPOWCTBO.COAEPKUT MOLLHbIe nonesble kntovn Power MOSFET ¢ BCTPOEHHON cXemol ynpasneHus,

- OTCYTCTBYIOT MEXaHU4Yeckne 4aciu,

- KOMMYTUPYIOT MOCTOSIHHBIA U NEPEMEHHbIV TOK,

- bonbLIMIA pecype MO CPABHEHMH'C MEXaHNYECKUMU pene Mo YUCHY M YaCcTOTE BKITHOYEHUN-BLIKITIOYEHUN,

- HEe YyBCTBUTESIbHbI K BO3AENCTBUIO MarHWTHbIX nonew, OM nomex, Bubpauui,

- HEe CO37aloT NOMEX Npu BKIKOYEHUN U BIKITIOYEHNM,

- peKoMeHAylTCs Ans WCMAOoNb3oBaHUS B CUCTEMax YNpaBfieHWs C Maroil NMOCTOSIHHOW BpemeHu obbekTa,
Nno3BONSAOT OCyLLecTBNATbO0nee 4vactble BkMoveHUs Harpysku, MUAO-umnynbcHble, MUO-LWUWM perynatopbl ¢
MasnbiM NepUoAoM U BONbLLION YacTOTOW BKITHOYEHMS.

4. OnTOCUMMNCTOPbI:

- BbIXOOQHOE YCTPONCTBO COAEPXKUT ManoMOLLHbIE ONTOCMMUCTOPSI,

- NpegHa3HaYeHbl ANa KOMMyTauun Lienen nepemMeHHoro Toka,

- BCTPOEHHbIV AETEKTOP HYNEBOro HanpsxeHust dasbl NO3BONSET BKIOYATb Harpy3Ky TOMbKO NMpU MUHUMAarbHOM
HanpspkeHUU (He co3gaeT WyMOB U MOMEX NP BKITKOYEHWN),

- OTCYTCTBYIOT MEXaHWYECKUE YacTu,

- 6onbLUMIA pecypc NO CPaBHEHUIO C MEXAHWYECKUMU PENE MO YUCHY U YacTOTe BKIMHOYEHUA-BLIKITIOYEHWUIA,

- HEe YyBCTBUTESbHbI K BO3AENCTBUIO MarHWTHbIX nonein, 3M nomex, Bubpauui,

- HE CO37al0T NOMEX NPU BKIIOYEHUN U BIKIIOYEHNM,

- pPEeKoMeHAOyrTCa AN WUCMOMb30BaHWUS B CUCTEMAx yMpaBfieHWst C Maron MOCTOSIHHOW BpeMeHu oObekTa,
NO3BONAIOT OCYLLECTBNATL Oonee 4vactble BkMyeHus Harpysku, MUAO-umnynecHble, MAO-WWAM perynsatopbl ¢
MarbIiM Nepruoaom u 60MbLLIO YaCTOTOW BKITHOYEHWUS.



https://lizantan.com/shop/mikroprocessornyy-regulyator-mik-12

8-800-511-09-43

mlizantan@yandex.ru LIZANTAN.COM
69

B.11 Cxema nogkntoveHus nHtepcgenca RS-485

MpeobpasoBatenb nHTepdencos
Br-485 (RS232/485), nnn
Brn-52 (USB/485)

IR ) S L no 1200m
] v
i RS485
—= R2|:| :I-‘
@ Py
- Lo
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Ar B A+ B- |1 o 32 yerporicTs A+ B- |-
{RS232unM USB | 01 03 31
: MMK-12 MVK-25 UTM-22
|

PucyHok Bb.17 - OpzaHusayusi uHmepgelcHoU c8513u MeX0y KOMIbIOMEPOM, peayrisimopom u dpyaumu
npubopamu

1. K komnbioTepy mMoxeT ObiTb nogkmnoyeHo Ao 32 GnoKoB MAWLKOHTPONEpPOB, BKMYas npeobpasoBaTenb
nHTepdericor bINMN-485 (BIMiA-52).

2. O6was anvHa kabenbHOM NMMHUK CBA3WN He JoMMkHa npeBbiwaTb 1200Mm.

3. B kauectBe kabenbHOW NMHWM CBA3WN NPEANOYTUTENBHO NCMONBb30BaTb 3KPAHMPOBAHHYIO BUTYIO Napy.

4. [OnuHa oTtBeTBNeHun L, 4omkHa ObiTh Kak MOXXHO MEHbLLEN.

5. K wnHTepdencHolM Bxogam perynsTopa, PachOfOoXEeHHbIM B KpPanWHUX TOYKaxX COeOMHUTESNTbHOW FUHWK,
Heo6XoAMMO MOAKMHYUTL [Ba TepMuHanbHblM pesucTopa conpotueneHuem 120 Om (R1 u R2).
MopkntoveHne pe3ncTopoB K perynatopam unm koHTponepam NeNe 01 — 30 He TpebyeTtcsa. MogknioyeHne
TepMUHarbHbIX Pe3MCTOPoB B Brioke npeobpasoBaHus nHtepdericos bBriN-485 (BrN-52) cmotpute B PO
Ha BlN-485 (BlMN-52). lMNoaknioveHne TepmuHanbHWUX pesuctopoB B perynsatope MWK-12 cmotpute
pucyHkn 5.18 n B.19,

KnemmHas konogka KB3-16-13 JNnHus cBsA3m
(akpaHnpoBaHHas BMTas napa)

MpuemonepegaTymk +A
RS-485 B

R9 120om  JP3

GNDS \
r|E- - —-——-—=-=-=--- 1
— 1 MogkntoyeHne

TepMmuHaTopa |
.

1

PucyHok b.18 - PekomeHdyemas cxema rnodknroyeHus uHmepgpetica RS-485 ¢ nomouwibro K63-16-13
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KnemmHas konogka KB3-17P-01
KB3-17C-01 JInHna ceasm
KB3-17K-01 (akpaHvpoBaHHas BMTas napa)
MpuemonepeaaTunk +A 6 ( )
RS-485 o oj B 7
R12 120om  JP3
GNDS
r|e- - —=-—=-=-=--<= 1
— 1 MoagkntoyeHne
| TepMUHaTopa ,

PucyHok B.19 - PekomeHdAyemas cxema rnodkoveHuss uHmepgetica RS-485 ¢ momouwisro K63-17P-01,

KB63-17C-01 unu K63-17K-01.

MpumeyaHnsa no nucnonb3oBaHuio MHTepdenca RS-485.

1. Bce oTBeTBUTENU NpuUemo-NepeaaTynkoB, MPUCOEAMHEHHbIe K OAHOW 06Liel nepegatolien NuUHWUM,
JOIKHbI COrMacoBbIBATLCA TOMNLKO B ABYX KpaliHuX ToYkax. [JNUHa,0TBETBNEHUIN [OMKHa BbiTb Kak MOXHO MeHbLLEN.

2. HeobxognmocTtb 3KpaHnpoBaHuA kabenen, no KOTOPbIM nepenaeTcd WHOpMaLMS, 3aBUCUT OT OJIUHbI

kabenbHbIX CBA3EN U OT YPOBHA NOMeX B 30HE NMPOKNagKku Kabens.

3. MpumeHeHne aKpaHMPOBaHHOW BUTOW Napbl B NPOMbILUfIEHHBLIX YCMOBUSIX SBASETCA NPEANOYTUTESbHBIM,
NOCKOSIbKY 3TO 06ecrneymBaeT nosfy4eHme BbICOKOrO COOTHOLIEHMS CUTHA/LLYM W 3aLLMTY OT CUHGa3HOW NOMEXH.

4. lMepembluka JP3 npegHasHaveHa 4ns nogkmoveHus TepmuHaTopa (120 Om), yCTaHOBMEHHOro Ha
nnatax KB3-16-13, KB3-17P-01, KB3-17C-01 wnnu KB3-17K-01. 3amkHyToe cocTtosiHne JP3 cooTBeTCcTBYET

NOOKNIOYEHHOMY TEpPMUHATOPY.
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MpunoxeHue B. CBoaHaa Tabnuua napameTtpoB perynatopa MUK-12
Ta6bnuua B.1 - CBogHasa Tabnuua napameTpoB perynatopa MUK-12

Epun-
3HaueH. LWar
MyHKT n HULbI [Ouana3oH naMeHeHus Pa3-
apameTtp no-ymon- nsme- MpumeyanHue
MEHH0 u3me- napameTpa Aen
YaHuIo HeHUA
peHus
PID (P :d) Hactpoiika koadpcpuumenTos MUL perynsaTtopa
00 KoadhduumeHT ycunenuns | en. 000,1 - 050,0 001,0 000,1 10.
ML perynsatopa 4
01 Bpemsi uHTerpmpoBanust | cek. 0000 — 6000 0020 0001 =//="4.0000 — oTkn.
02 Bpemsi Cexk. 0000 - 6000 0000 0001 -/I=.| 0000.— oTkn.
anddepeHupoBaHns
AIN (A 1n) HacTpoiika napameTpoB 6510Kka npeo6pa3oBaHUsA. aHanNnorosoro
BxogHoro curHana Al
00 Tun aHanorosoro Bxoaa 0000 — nHTepdeicHbIN BBOA 0000 0001
0001 — NUHENHBbIV
0002 — kBagpaTNyeckuin
0003 - TCM 50M
0004 — TCM 100M
0005 — rp.23
0006 — TCIN 5001, Pt50
0007 — TCI 10001, Pt100
0008 —rp.21 11.
0009 — nuHeapn3oBaHas Likana 1
0010 — Tepmonapa
NMHeapusnpoBaHasa
0011 — Tepmonapa TXK (J)
0012 — Tepmonapa TXK (L)
0013 — Tepmonapa TXKH (E)
0014 — Tepmonapa TXA (K)
0015 — Tepmonapa TH10«(S)
0016 — Tepmonapa THP (B)
0017 — Tepmonapa TBP (A-1)
01 HwxHuiA npegen TEXH. -9999 — 9999 000,0 Mnagwun | 11.
pasmaxa Lkanbl en. paspsa 1
02 BepxHuit npegen TexH. | -9999 — 9999 000,0 Mnagwwuin | 11, | Ecnm n.00 suibpar &
pa3Maxa LuKanbl ea. pa3psia 1 gg?';aggr? 0006-0008,
- TO 3Ha4YeHune
03 MonoxeHve 0000 0000 STUX MYHKTOB M3MEHMTb
AeunMansbHoro 000,41 1. | Hembas.
pasgenutens 004,02 1
0,003
04 MocTosiHHas BpemMeHu Cexk. 000,0 - 600,0 000,0 000,1 5. 000,0 — oTkn.
LndpoBoro punstpa 71
05 MakcumanbHas cex. 0000 -,0050 5. 3awmTta oT UMNYMbCHbIX
ONUTENbHOCTb 7.1 | nomex
UMNYNbCHOM NOMexwu
06 KonunuecTtso yyactkos 0000 — 0019 0000 0001 1.
nunHeapusaumm sxoga Al 6.2
07 MeToa TemnepaTtypHou 0000 — pyyHas koppeKLus 0001 0001 T=Tuam+Tkop.py4
KOpPEKLMN BXOLHbIX 0001 — aBTOMaTHNyecKas (cM.AIN.08)
CUrHanoB oT Tepmorap Koppekuus (Mo BHeLLUHeMy T=Tuam+Tkop.aBT
OaTynky TepMOKOMMeHcaLumm
Ha KB3)
08 3HayeHve TemnepaTypbl | TEXH. 01 -999,9 0o 999,9 000,0 000,1 TKop.pyu
B pexvme pyyYHoun en. Mpun AIN.07=0000
KOPPEKLMM,BXOAHbIX
curHanoB OT Tepmonap
09 MwuHnmanbHoe 3HaveHve | Koa Ot 1.000 go 22.00 11
BxogHoro curHana AL ALIN
10 MuHumanbHoe 3HaveHue | Koa Ot 1.000 no 22.00 1
BxoAHoro curHana ALl AUmn
11 KoHTponb emeLleHns TeXH. OT1-999,9 no 999,9 MHayumpyeT 3HadeHne
aHarnoroBoro Bxoaa en. napametpa CORR.01
AOT (Ho k) Kondmrypaums dpyHkummn petpaHcmmuccum AO
00 McTouHuk aHanorosoro 0000 — namepsiemas 0000 0001 5. OTKIOHeHMe BbIMMCISIETCS MO
curHana ans BenuyuHa PV 7.3 | dopmyne:
ynpasneHus 0001 — OTKNOHeHue g\[_/l'ji)"f_lrl'_um'}"nm)/z’ rae
ZHOaJ'IOFOBbIM BbIXOA0OM 0002 — 3agaHHas Todka SP ?.4 GOOTBETGTBEHHO BEPXHUIA 1
B HWXHUIA npegen wkanbl.
01 Hanpasnexue 0000 — npamoe 0000 — AO=y
BbIXOfHOTO curHana AQ 0001 — obpaTtHoe 0001 — AO=100%-y
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MpunoxeHue B. (MpoaonxeHne)
MpopgonkeHue Tabnuubl B.1 - CBogHasa Tabnuua napameTpoB perynsatopa MUK-12

Enn- 3Hau.
Lar
MyHKT HULbI [Onana3oH nsmeHeHus no- Pas-
MapameTp nsme- MpumeyaHue
MEHI n3me- napameTtpa ymon- Aen
HeHus
peHus YaHUo
02 HavyanbHoe 3HayeHne TEXH. -999,9 — 999,9 0000 0001 5. C y4eTom AeunmarnsHoro
BXOAHOro curHana eq. 7.4 | paspenutens.
paBHoe 0% BbIXO4HOrO
curHana
03 KoHeuyHoe 3HaveHune TEXH. -999,9 — 999,9 0100 0001 5. C y4eToM feupmmansHoro
BXOAHOro curHana en. 7.4 | paspenutens.
paBHoe 100% BbIXOOHOTO
curHana
DOT1 (dot /) KoHdurypauus BbixogHoro yctponctea DO1
00 Jlorvka pa6oTbl 0000 — HTEPdENCHBIN BLIBOA,
BLIXOJIHOTO YCTPOICTBA 0001 — 6onbwe MAX (otHocuTenbHo MIN—- MAX
DO1 0002 — meHbLe MIN cooTBeTcTBylowWero DO);
0003 - B 30He MIN-MAX 5
0004 - BHe 30HbI MIN-MAX ' =5 -->DO cpaboTaeT, ecnu B
(oTHocuTensHo MIN— MAX 7.5 Kakom nmbo kaHane napameTp
cooTtBeTcTBYyloWero DO) BbIAET 3@ paMku
0005 — 0606LLeHHaa curHanusauns TEXHOMNOrN4Yeckomn
0006 — He ncnonb3yeTcs, BbIXOA CUrHanusaumm
OTKN
01 OnnTenbHOCTb UMNyrbca | Cek. 000,0 -999,9 000,0 Mnag- 5. 000,0 - cratuyeckui
BbIXOAHOrO YCTPONCTBA i 7.5 | 000,1-999,9 - UMnynbCHEIIA
DO1 paspsg (AMHaMnyeckunin)
02 Ycrtaka MIN DO1 TEXH. B ananasoHe Lwikanbl 020,0 000,1 C yyeTom geunm.
ea. BblIGpaHHOro TMna aHanoroBOro pasgenutenst uamepaemomn
curHana BENNYUHBI
03 Ycraeka MAX DO1 TEXH. B ouanasoHe wkanbl 080,0 000,1 C yyeTom geunm.
ea. BblIGpaHHOro TMna-aHanoroBoro pasgenutens uamepaemomn
curHana BENNYUHBI
04 ['McTepesnc BbIXogHOrO TEXH. -999,9 - 999,9 000,5 Mnag.
yctporcTtea DO1 en. paspan
05 BesonacHoe nonoxeHune 0000 — nocnegHee 0000
BbIXOJHOMO YCTPOWCTBA nonoxeHue
DO1 B cnyyae oTkasa 0001 —©rkn.
[aTynka, NMMHUN CBA3K 0002~ Bk
U U3MEPUTENBHOTO
KaHana
DOT2 (dot ) KoHdurypauus BoixogHoro yctponctesa DO2
00 Jlorvka pa6oTbl 0000 — nHTepdenCcHbIN BbIBOA,
BbIXOHOrO YCTPONCTBA 0001'= Bosbiue MAX (oTHocuTENbHO MIN— MAX
DO2 0002 — meHbiue MIN cooTBeTcTBYytowWwero DO);
0003 - B 30He MIN-MAX 5
0004 - BHe 30HbI MIN-MAX ' =5 -->DO cpaboTaeT, ecnv B
(otHOCUTENBHO MIN— MAX 7.5 Kakom nmbo kaHane napameTp
cootBeTcTByloLero DO) BbIAET 3@ pamMku
0005 — 0606LLeHHan curHanusauus TEXHONOrMYeCKon
0006 — He ncnonb3yeTcs, BbIXO4, cuUrHanusaumm
OTKN
01 OnutenbHOCTb NMAYfbca | Cek. 000,0 —999,9 000,0 Mnag- 5. 000,0 - cTatnyeckum
BBLIXOAHOTO YCTPOWCTBa wwia 7.5 | 000,1-999,9 - uMnynbCHbilh
DO2 paspag (anHammyeckuin)
02 YcraBka MIN'DO2 TEXH. B granasoHe wkanbl 020,0 000,1 C yyeTom geunm.
en. BbIGpaHHOro TMna aHanoroBoro pasgenutenst usmepsiemMon
curHana BENNYUHBI
03 YcrtaBka MAX DO2 TEXH. B gnanasoHe wkanbl 080,0 000,1 C yyeTom geunm.
ea. BblIGpaHHOro TMna aHanoroBoro pasgenutenst uamepaemon
curHana BENNYUHBI
04 'mcTepesnc BbixogHoro TEXH. -999,9 — 999,9 000,5 Mnag,.
yctponctea, DO2 en. paspan
05 BesonacHoe nofnoxeHne 0000 — nocnegHee 0000
BbIXOJHOMO YCTPOWCTBA nonoxeHue
DO2 B cnyyae oTkasa 0001 — oTkn.
[aTynka, NMMHUN CBA3N 0002 — Bk
U U3MEPUTENBHOTO
KaHana
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Enn- 3Hau.
Lar
MyHKT HULbI [Ounana3oH naMeHeHus no- Pa3-
MapameTp usme- MpumeyaHue
MeHIo u3me- napameTpa ymon- | e Aen
peHus YaHUIO
CTRL (n’: Er n'_) KoHdurypaumus cTpyKkypbl perynstopa
00 Twn perynatopa 0000 — 2-x No3nNLMOH 0000 0001
0001 — 3-X NO3NLMOH. 5.
0002 - NWA-WNM-perynsTtop 7.2
0003 — NMO-aHanoroBbIw
0004 — NNA-MMNynbCHbIN
01 Twn ynpaBneHus 0000 — obpaTtHoe 0000 E = SP- PV
perynaTopa 0001 — npsimoe E=PV-SP
02 CKOpPOCTb AVHAMUYECKOW | TEXH. 000,0 —999,9 000,0 000,1 6. 0- oTkn. C yyeTom geuum.
6anaHCcMpoBKM 3adaHust eqa./MnH 4.2, | pasgenvtensa PV
03 Bpems mexaHmama Tm Cex. 000,0 —999,9 010,0 000,1 [na nmnynscHoro n WM
unu nepvog NMO-LWNM perynaTopa
04 MuHumanbHas Cex. 000,0 —999,9 000,1 000,1 [1ns umnynbcHoro
ONUTENbHOCTL UMNYyIbca perynsitopa
TmuH
05 3agepKka Ha BKMNOYEHNE | Ccexk. 000,0 —999,9 000,1 000,41 5. [ns umnynbcHoro
DO B npoTMBONONOXHOM 7.5 | perynsitopa
HanpaBneHun
06 3oHa TeXH. 000,0 —999,9 0000 5. HaHHbI napameTp
HevyBCTBUTENBHOCTM 3-X | en. 7.5 | npeacraBnseT
MO3NLMOHHOIO NOrOBUHHOE 3HaYeHne
perynsitopa 30HbI. C yyeTom feumm.
(MepTBas 30Ha) pasgenutens PV
07 'mctepesunc 2-x, 3-x TEXH. 0000 — 0900 0000 5. C yyeTOoM geuum.
NO3ULIMOHHOIO en. 7.5 | pasgenutensa PV
perynaTopa
08 OrpaHuyerne MNH % -9,9-109,9 000,0
aHanoroBow A4enku
perynaTtopa Ona MO — aHanorosoro n
09 OrpaHuyerne MAKC % -9,9-109,9 099,9 nmna — WM perynsaTtopa.
aHanoroBow A4enku
perynsTopa
10 Be3onacHoe nonoxeHue 0000 — nocnegHee 0000 0001
BbIXOAa perynsitopa B rnonoXxeHne
crnyyae oTkasa gaTyvka, 0001 - 0% (omkn.)
TIMHWK CBSI3U UNK 0002 — 100% (BKkn.)
N3MepUTENbHOro KaHana 0003 = 6e3onacHoe
NOMoXeHWe, ycTaHaB-
NMBaEMOE Nonb3oBaTenem
11 3HauyeHne 6e3onacHoro % 0,0 — 099,9 000,0 000,1
NONOXeHUS
yCcTaHaBn1BaemMoro
nonb3oBaTenemM
12 Twun TexHonorn4yeckon 0000 — abcontoTHas 0000 0001 5.
curHanusaumm 0001 — geBMaLnOHHas 7.6
13 YcraBka "MUHUMyM" TEXH: B pvanasoHe wkanbl 040,0 5. C yyeTOoM geuum.
TEXHOMOrM4Yeckon eq. BblGpaHHOro TMna 7.6 | pasgenutensa PV
curHanusauum aHarnoroBoro curHana
14 YcTaBka "Makcumym" TEXH. B AvnanasoHe wwikansbl 060,0 5. C yyeTOM geuum.
TEXHOMOrM4eckomn en. BblGpaHHOro Tuna 7.6 | pasgenutensa PV
CcUrHanusauum aHanoroBoro curHana
15 ctepesnc TeXH. 000,0 — 090,0 000,0 5. C yyeTOM geuum.
TEXHONOrM4Yeckon en. 7.6 | pasgenutensa PV
CUrHanusauum
LNRX (n'_ nr u) Abecymccebl (X) onopHbIX TOYEK IMHeapusauum
00 Abcumcca HayanbHoro % 00,00 — 99,99 00,01 11.
3HaveHus (B % oT 3
BXOAHOro curHana)
-l-
19 Abcumcca 19 ToYkn % 00,00 — 99,99 00,01 -//-
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Enn- 3Hau.
MyHKT HULbI Avnana3oH nsmeHeHuA no- War Pa3-
MapameTp usme- MpumeyaHue
MEHI0 u3me- napameTtpa ymon- | e Aen
peHus YaHUIO
LNRY (L n ~ 5) OpauHaTbi (Y) onopHbIX TOUYeK nMHeapu3aumm
00 OpgauHaTa HavanbHoro TEXH. -9999 0o 9999 0000 Mnag. 1.
3HayeHus (curHan B en. pa3psag | 3
TEXHUYECKUX eanHnLax
ot -999 go 9999)
TEXH. -//-
en.
19 OpavHaTta 19 Touku TEeXH. -9999 10 9999 0000 Mnag. | -/-
efn. paspsag
CALI (L HL 1) Kanu6poeka aHanoroeoro Exoaa Al
) KoHTposb BXoAHOrO % -5,0 0o 25,0 000,0 113, | TOMBKO KOHTPOMb
[ curHana 2
Kannbposkn Havana TEXH. -9999 no 9999 0000 Mnag
I | wkansl namepenns en. m Ny
paspaqn
H KoHTponb BxogHOro % 90,0 no 110,0 100,0 113. | TONbKO KOHTPOIb
! curHana .
- ,_{ KannbpoBku KoHua TEXH. -9999 o 9999 0000 Mnag 11.3.
L LKanbl N3MepeHus en. mn 5
KoHTponb pe3ynbTatos ko4 1,400 po 5,000 1,700 TOnNbKO KOHTPOSb
L kanMbpoBKku Havana ALM e
LUKanbl u3mepeHust
KoHTponb pesynbtatos Koa 4,800 go 22,00 10,00 TonbKo KOHTPOrnb
H KanmbpoBKu KoHLA ALM e
LUKanbl U3MepEHUst
CORR ([ o r ) Koppekuus aHanorosoro Bxoga Al
00 Koppekumsa aHanoroBoro | TexH. -9999 — 9999 0000 000,1 Muanumpyet PV=PV+A
BXoaa en.
01 KoadbdbmuneHT TEXH. -9999 — 9999 0000 000,1 Muanumpyet A
Koppekuum (cmeLleHune) en.
aHanoroBoro BXoga
CALO (L HL @) Kann6poBka aHanoroeoro Bbixoga AO
00 Nuauvkauusa u usmeHexHne | % 0-100 1.
COCTOSIHUSI aHanoroBoro 4
Bbixoga AO
01 Kannbposka MMHUMYMa 11.
aHanoroBoro Beixoga AO 4
02 Kannbposka makcmmyma 11.
aHanorosoro Bbixoga AQO 4
SYS (5 Y5) O6wme napameTpsbl
00 CeTeBoll agpec (Homep 0000 — 0255 0000 0001 3.5 | 0000 — oTKNtOYEH OT ceTn
npubopa B ceTu)
01 CkopocTb o6MeHa 6uTt/c 0000 — 2400 3.5
0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200 7
0005 — 28800
0006 — 38400 0004 0001
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Tavim-ayT Kagpa 3anpoca 0001 — 0200 0006 0001 7
B CUCTEMHbIX TaKTax
1 TakT = 250 MKC
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Enu- 3Hau. w
ar
MyHKT HULbI OwnanasoH nsmeHeHus no- Pa3-
MapameTp n3me- MpumeyaHue
MeHI u3me- napameTpa ymon- Aen
HeHusA
peHus YaHUI
Koa n3penus. CnyxebHas nHdopmaums
03 Bepcua nporpammHoro 12.xx - Kop 12
obecneyeHus Bepcus xx (Hanp. 12.01)
Koppekuus nokasaHum
11.
04 naryuka 3.4
TEPMOKOMMEHcALUN ’
SAVE (5HuE) CoxpaHeHune napameTpoBs
00 PaspelueHne 0000 6.
nporpaMMmnpoBaHusi No 0001 — paspeLueHo 95
cetn ModBus 0002 — paspelueHue Ha
U3MeHEeHMe KannbpoBOYHbIX
KO3 hMLMEHTOB(pPerncTpsbl
103 1 104)
01 3anuncb NnapameTpoB B 0000 6.
3HEProHe3aBUCHMYHO 0001 — 3anucaTb 5.5
namsTb
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JlucT peructpaumm MaMeHeHUM
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Homepa nuctos (cTpaHuu) Bcero
nmcToB
B Ne Bxogswmin Ne conpoBoxaato-
Wsm. [OKyMeH [OKyMeHTa Lero JOKyMeHTa n aaTa Moan. Rara
UNawe- 3ame- Ho- Te
HEHHBIX HEHHbIX BbIX
1.00 74 ver. 12.01 OBb 21.09.2006
1.01 75 ver. 12.01 OBbB 25.09.2006
1.02 74 ver. 12.01 OBb 20.10.2006
1.03 74 ver. 12.01 Ponuk 23.07.2007
1.04 76 ver. 12.06 OBb 08.08.2008
1.05 76 ver. 12.07 M3meHeHue peructpa 18 OBB 22.12.2008
1.06 76 ver. 12.11 WMcnpasneH Kof 3akasa Jlykawyk [ 28.9.2010
P.O
1.07 76 ver. 12.11 [obaBneHo npumMevaHune o Jlykawyk | 6.10.2010
Tunax Tepmonap TR TRP P.O
TBP npw nepeHacTpomke.
[apaHTWiiHBIN CTPOK YBENUYEH
0o 5 ner.
VcnpasneHo HagHaveHne
pernctpos:50, 51
[o6asneHbl anemeHTbI Npu
NOAKMAIOYEHNN BHEWHEero
cumMmucTopa
M3meHeH ananasoH
rmcrtepesuca
1.08 76 ver. 12.11 M3ameHeHa cxema nonoxeHus JNykawyk | 19.11.2010
nepemMmnyek Ha nnare P.O
npoueccopa
1.09 76 ver. 12.11 McnpasneHo HasHavyeHve Jlykawyk | 26.11.2010
nepemblYeK aHanoroBoro P.O
BbIXxoAa
1.10 76 ver. 12.12 V3meHeH Homep perunctpa JNykawyk | 23.11.2010
«TemnepaTypa P.O
TepmokomneHcaumm» ¢ 107 Ha
116
1.1 76 ver. 1242 MpuBeneHo B COOTBETCTBUE C JNykawyk | 06.12.2011
TY P.O
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