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1. BBegeHue

HacTosiliee pyKOBOACTBO MO 3KCnnyaTtauuu npefHasHadYeHo Ans O3HaKoMIeHus noTpebutenen c
HasHayeHneM, MoAensiMu, MPUHUMMOM OEWCTBUSA, YCTPOWCTBOM, MOHTAaXOM, 3Kchryatauuen u obcryxuBaHvuem
perynsitopa mukponpoueccopHoro MUK-25 (B nanbHenwem perynatop MUK-25).

Mepen ucnonb3oBaHWEM M3Oenusl, NOXanymcra, 03HaKOMbTEChb
C HacTosMM pYKOBOACTBOM MO 3KcnnyaTaumm perynatopos MNK-25.

BHUMAHMUE !

MpeHebpexeHne Mepamy nNPegoCTOPOXHOCTU W NpaBunamu
aKcnnyaTaumm MOXeT CTaTb MPUYMHON TPaBMUPOBAHWA MepcoHana unu
noepexaeHnsa obopynosaHus!

B c¢BA3M C nocTosHHOW paboTo No COBEPLUEHCTBOBaHUIO
msgenus, noBsblILLAoLLEN ero HaOeXHOCTb 7] ynyJliatowen
XapaKTePUCTUKN, B KOHCTPYKLMIO MOTYT OblTb BHECEHbLI HE3HAYUTESbHbIE
N3MEHEHUS, HE OTPaXXEHHbIE B HACTOSILLEM U34aHUMN.

COKpaLI.IeHMﬂ, NpuUHATBIe B AaHHOM pyKoBOACTBe

B HauMeHOBaHUSIX MapamMeTpoB, Ha PUCYHKaxX, MpU LMMPOBbLIX 3HAYEHUSIX U B TEKCTE MCMOSb30BaHbI
cokpalleHusa n abbpesuatypsbl (CM. Tabnvuy 1.1), o3Havarowme cnegyolee:

Tabnuvua 1.1. CokpalueHns n abbpesnatypbl

Abbpesuarypa NMonHoe HaumeHoOBaHue 3Ha4yeHue
(cumBon)
PV nnn X Process Variable Namepsiemas BennunHa (KOHTpONUpyembIvi n
perynupyembi napameTp)
SPunin W Setpoint 3agaHHas Touka (3agaHve perynsitopy)
MV unn'Y Manipulated Variable MaHunynupyemas nepemeHHas, nepemMmeHHas

npeacTaBnsioLan 3HaueHe ynpasnsitoLlero
BO3AEWCTBMUS, NOAABAaEMOro Ha aHaroroBbl BbIXOS,
YCTpOWCTBa

Z External Disturbance BHellHee Bo3MyLLaLLlee BO3AENCTBUE

LSP Local Setpoint JlokanbHag (BHYTPEHHAS) 3agaHHasa To4ka
RSP Remote Setpoint [dvctaHumoHHas (yaaneHHas) 3agaHHas Touka
T,t Time Bpemsi, nHTepBan BpeMeHu

Al Analogue Input AHanorosbivi BBOA,

DI Discrete Input JnckpeTHbIN BBOA

AO Analogue Output AHanorosbIN BbIBOS,

DO Discrete Output [NcKpeTHbIN BbIBOA




2. HasHayeHune. PyHKLUOHANbHbIE BO3MOXHOCTHU

Perynatopel MUK-25 npeactaBnstoT cobol HOBBIM  KNMacc COBPEMEHHbIX LMPOBbLIX perynsaTtopos
HenpepbIBHOrO [OENCTBUSI C  a@HarnoroBbiM, WMMYMbCHbIM WKW ABYXMO3WLMOHHBIM  BbiIxo4oM. Peryndatopbl
NPUMEHSAIOTCA ANS  YNpaBreHus TEeXHONMOrMyeckumy npoueccamMmu B NpombiwneHHocTn. Perynatop MWK-25
no3sonseT 06ecnevnTb BbICOKYD TOYHOCTb NoadepKaHus 3HavyeHus mamepsieMoro napametpa. OmnauyumernsHou
ocobeHHocmbio perynsatopa MUK-25 daBnsieTcAa Hanvuve TpexypOBHEBOW ranbBaHMYECKOW MW3ONAUUM Mexay
BXO4aMW, BbIXOAAMU U LiEeNbio NUTaHUS.

PerynaTtop npegHa3HayeH Kak AnNst aBTOHOMHOrO, Tak M Anst KOMMSEKCHOro ucnonb3oBaHus B ACYTI B
3HepreTuke, MeTanmnyprum, XMMM4eCcKkon, NULLEBOWN 1 APYrnxX oTpacnsax NPOMBbILLIIEHHOCTU U HAPOAHOM XO3SIMCTBE.

Peaynsmop MUK-25 npedHa3Ha4eH:

e ONnd M3MEpPEHUs1 KOHTPONUPYeMOoro BXOAHOro u3nyeckoro napameTpa (Temnepatypa, AaBrneHue,
pacxon, ypoBeHb 1 T. n.), 06paboTku, npeobpa3oBaHns N OTOOPaKEHNUS ero TeKyLlero 3Ha4yeHusi Ha BCTPOEHHOM
yeTblpexpaspsagHoOM LMPOBOM UHAMKATOPE,

e perynatop OPMUPYET BbIXOOHOW aHanoroBbIi UMW UMMYMbCHBIA CUTHamn YnpaBrneHWs BHELUHUM
UCMONHUTENBbHBIM  MexaHn3mMomM, obecneumBasi aHaroroBoe, WMMYNbCHOE WM MO3WLUOHHOE perynupoBaHve
BxogHoro napameTtpa no I, M, NA wnn MWL 3akoHy B COOTBETCTBMM C 3a4aHHON Nonb3oBaTenem forMkon paboTsl
¥ napamMeTpamu perynupoBaHus,

e perynatop OopMMpYyeT BbIXOOHbIE CUrHambl TEXHOMOrMYECKOW CUrHanmsauuu, Ha nepegHen naHenu
UMEKTCA WHAMKATOPbl ANsl CUrHanu3aumMm TEXHONOTMMYECKM OMAaCHbIX 30H, CUrHamnbl MPEBbLIWEHUS (3aHKEHWUS)
perynupyemoro unm namepsiemoro napameTpa.

Cmpykmypa pea2ynsamopa MUK-25 nocpedcmeom koHgpucypayuu moxem 6bimb U3MeHeHa makKum
ob6pa3zom, Yymo Mo2ym 6bimb peuweHbl credyroujue 3adaqyu pe2ysiupoeaHus:

v" [IBYXNO3MLIMOHHOTO (80 YeTblpex KaHarnoB - Npy UCMOMb30BaHUK YHKLMKN CBOBOAHO-NPOrpaMMupyeMbix
OVCKPETHbIX BbIXOA0B NpMbopa) nnmn Tpexno3nLMOHHOIo perynaTopa,

v MNO-perynsitopa ¢ aHanoroebiM BbixogoM unu MAO-perynatopa ¢ MMNYNbCHBIM BbIXOAOM B BHELUHEWN
UNN BHYTPEHHeN ob6paTHON CBA3bLIO MO NOMOXEHMWIO UCMOMHUTENBHOTO MeXaHU3ma,

v’ Perynstop, BKMOYaLWMA A0 2-X 3a4aHHbIX BEMUYUH (BHYTPEHHEN W/UNn BHELLHEN),

v’ KackagHble cxembl peryrnmpoBaHus,

v' PerynmpoBaHve COOTHOLLUEHUS ABYX BEMUYMH,

v Perynatopbl C BHyTPEHHEN UNW BHELLHE 06paTHON CBA3bIO (KOHLEBbIE BbIKMHOYATENN),

v KOHTYpOB aBTOMaTUYECKOro peryniMpoBaHus ¢ ynpasneHnem ot 3BM,

v [Mpnbopa py4yHOro ynpaeneHns UMMyMNbCHBLIM UCMIONTHUTENBHBIM MEXaHU3MOM, C UHOMKaUMEN 3afatoLLero
BO3ENCTBMSA U MHAMKALMEN pearnbHOro 3Ha4YeHns NONoXeHNs NCMONHUTENBHOIO MexaHu3ma,

v MiHpukaTopa AByX hM3NYECKMX BEMUYMH,

v’ 3apgatynka yHKUMWNA.

BHyTpeHHsAst nporpammHas namsite perynstopa MUK-25 copepxut Gonbluoe KONMYecTBO CTaHAAPTHbIX
yHKUMIA HEOOXOOUMBIX AN YNPaBneHnst TEXHONOrMYecKnMm npoueccamu 60nbLUMHCTBA UHXEHEPHBLIX NPUKNaaHbIX
3ajad, Hanpumep, Taknx Kak:

® BO3MOXXHOCTb MOAKIMHOYEHMS Pa3NUYHbIX TUMOB AAaTYMKOB,

® CpaBHeHWe pesynbTaTta Nnpeobpas3oBaHns C ycTaBkaMu MUHUMYM Y MakCUMyM,

® porpammHas kannbpoBka KaHanoB Mo BHeLLHeMY 06pa3L0BOMY NCTOYHUKY aHaroroBoro curHana,

e LundpoBas punbTpaums,

® MPOM3BOSIbHOE MacLUTabrpoBaHue LWKan n3MepsieMblx NnapamMmeTpoB, NMMHeap13auns BXOOHbIX CUrHasnoBs,

® V3BrieYeHNe KBaapaTHOrO KOPHS,

® PEXUMbI CTaTUYECKON N AMHaMM4ecKo 6GanaHCUpoBKH,

® MOHWUTOPWHI MCNPaBHOCTW OATYMKOB (UX NMUHWIA CBA3M UMW U3MEPUTENBHOro KaHamna) C CMCTEMOMN
6e3onacHoro ynpaBneHust UCNONHUTENBHBIMU MEXaHU3Mamu,

® PETPaHCMMUCCUSI BXOOHbLIX aHarnoroBbix NapamMeTPoB Ha aHaroroBbI BbIXO YCTPOWCTBA U MHOTOE Ap.

PerynaTtop npeacraenset cobori cBOGOAHO Mporpammmpyemblii KOMMNakTHbIM npubop. MNonb3oBaTtens, He
UMEIOLLMIA 3HAHUA M HaBbLIKOB MPOrpamMMMUPOBaHNS, MOXET MPOCTO BbI3bIBaTb M WUCMOMHATbL 3TU (PyHKUMM nyTem
KoHdpurypauum perynatopa MUK-25. Perynatopel MUK-25 oyeHb rmbkme B MCnonb3oBaHny U MoryT GbICTPO U nerko,
M3MEHMB  KOH(Urypauuo, BbIMOMHUTL OONbLUMHCTBO BCTpeYaeMmblx TpeboBaHWi W 3agadvy  ynpaereHus
TEXHOSOrMYeCcKMMn npoueccamu.

Perynatopbl MUK-25 koHurypupytoTcsl Yepes nepegHiol naHenb npubopa wunv yYepes ranbBaHUYeCKU
pasgeneHHbin HTepdenc RS-485 (npotokon ModBus), 4to Takke no3BonsieT ucnonb3oBaTb NpPUOOp B Kayectse
yAaneHHoro KoHTpornnepa npu pabote B COBPEMEHHBIX CETAX ynpaBneHnst u cbopa nHhopmauum.

MapameTpbl KoHGUrypaumm perynatopa MUK-25 coxpaHsaoTcs B 3HEProHe3aBMCUMOW NamsaTv U npubop
cnocobeH BO30OHOBWTL BLIMOMHEHWE 3a4ay ynpaBrieHWs Mocre npepbiBaHus HanpshkeHns nuTaHus. batapes
pes3epBHOro NUTaHWs He UCMONb3yeTCs.

Perynatopbl MOryT v3rotaBnuBaTbCd MO MHAMBUAYANbHOMY TEXHUYECKOMY 3afaHuio Ans BblNONHEHUS
KOHKPETHOW TEXHONOrMYeCKon 3agauu.




3. TexHun4yeckue XapPaKTepuCcTukun
Buabl curHanos, npeaernbl UX U3BMEHEeHUA U UX KONM4ecTBO nNpuBeaeHsb! B n. 3.1 - 3.8

3.1. AHanoroBble BXoAHble CUrHanbI

Al1 - BXOgHON n3mepsiemblil, KOHTPONMPYEMbIV U pErynnpyemMblvi napameTtp
Al2 - BXOAHOW cUrHan BHeLUHeW 3a4aHHON TOYKM (3a4aHust) UM NonoXeHne UCNONHUTENBHOTO MexaHn3ma

Tabnuua 3.1. TexHnyeckne xapakTepUCTMKN aHaNoroBblX BXOAHbBIX CUTHANoB

TexHU4eckas xapakTepucTmka 3HayeHune
KonnyecTBo aHanoroBbix BX040B 2
Tun BXOAHOro aHanoroBoro curHana YHuduumposaHHbie no FOCT26.011-80:

0-5 MA, RBx=400 Om
0-20 mA, Rex=100 Om
4-20 mA, RBx=100 Om
0-10B, RBx=25 kOm
Hanpskenune 0...75 mB, 0...200 mB, 0...2 B, RBx = 100 kOm

Tepmonpeobpa3oBaTenu CONpPoOTMBIEHUSI
(3-x NnpoBOgHas cxema BKITHOYEHWS1)

no ACTY 2858-94 (TOCT 6651-94):

TCM 50M, W10=1,428, -50 ... +200°C

TCM 100M, W40=1,428, -50 ... +200°C
TCMrp.23, -50 ... +180°C

TCI 5001, W40=1,391, Pt50, -50 ... +650°C
TCI 10001, W40=1,391, Pt100, -50 ... +650°C
TCM rp.21, -50 ... +650°C

Pt50, Pt100 a = 0,00390, 0,00392

Tepmonapbl no [ICTY 2837-94
(FOCT3044-94, DIN IEC 584-1):
TXKK (J), 0 ... +1100°C

TXK (L), 0°...+800°C

TXKH (E), 0 ... +850°C

TXA (K), 0 ... +1300°C

TMM10 (S), 0 ... +1600°C

TMP (B), 0 ... +1800°C

TBP-1 (A-1), 0 ... +2500°C

PaspeLuatowasi cnocobHoctb ALIM < 0,0015 % (16 paspsgoB)
lMpenen gonyckaemon OCHOBHOW NMPUBEAEHHON MOrPeLLHOCTY < 0,2 % AN yHMdMUMPOBaHHBIX aHaNoroBbiX BXOAOB
U3MepeHUs BXOOHbIX MapaMeTpoB <0,2 % wnu < 0,5°C gns gatymkos TCM

<0,2 % vnu £ 1,4°C ans aatdmkos TCI
<0,2 % unu < 2,2°C ana gatymkos TXKK
<0,2 % vnu £ 1,6°C ana aatymkos TXK
<0,2 % wnun < 1,7°C ans gatymkoB TXKH
< 0,2 % vnu < 2,6°C ans gatdmkoB TXA

< 0,2 % vnu < 3,2°C ans gatdmkos TIM10
<0,2 % vnu < 3,6°C ans agatymkos TIP

< 0,2 % vnu < 5°C ansa patdmkos TBP

TOYHOCTb UHAMKALUN 0,01 %

BrnnsiHme TeMnepaTypbl OKpyXatoLlen cpeabl < 0,2 %/10°C

Mepuop namepeHus He 6onee 0,1 cek

["anbBaHW4eckas pa3Bsi3ka aHanoroBbIX BXOA0B Kaxabli Bxof ranbBaHUYECKN U30MMPOBaH OT ApYrMX BXOAOB

M OCTanbHbIX Lenen

MpumeyaHums.

1.Kaxdnbil kaHan peaynsmopa MUK-25 moxem 6bimb ckoHgu2ypuposaH Ha ModKmoYeHue /1tiobo2o murna dam4yuka.

2. lpu 3aka3e exoda muna mepmornapa mpemuli 8xo0 UCMobL3yemcs 8 Kad4ecmee 8xoda memrepamypHoU KoppeKkyuu,
komneHcayuu mepmo-3LJC c80b600HbIX KOHU08 mepmonapkl. Jamyuk memnepamypbl mpembe20 8xo0a Haxo0umcs Ha K/1/1eMHO-
6ro4Hom coeduHumene (KB3).



3.2. AHanorosbI BbIXOAHOM cUrHan
AO - BbIXOOHOW aHasnoroBbll CUrHaM YMPaBfEHWs BHELUHWM WCMOSIHUTENbHBIM  MEeXaHu3mMom (ynpasnsiollee
BO3JENCTBME) UMW peTpaHCMUCCHSA BXOAHOro curHana Al1 unu Al2.

Tabnuua 3.2. TexHuyeckune XaPaAKTEPUCTUKN aHAJTOroBbIX yHMd)VILl,VIpOBaHHbIX BbIXO4HbIX CUrHaNoB

TexHU4eckasi xapakTepucTuka 3Ha4yeHue
KonunyecTBo aHanoroBbIx BbIXOA0B 1
Tun BbIXOAHOIO aHaNOroBoro curHana YHuduumposaHHblie FTOCT26.011-80

0-5mMA, RH <2000 Om
0-20 MA, RH = 500 Om
4-20 MA, RH = 500 Om
0-10B, RH = 2000 Om

PaspeLuatowasi cnocobHocTtb LIAT < 0,0015 % (16 pa3psgoB)

Mpegen gonyckaemor OCHOBHOM NpUBEAEHHOW NOrpeLLHOCTH <0,2%
(HOPMMPOBaHNSA BbIXOAHOIO CUrHana nocre KannubpoBKu

3aBMCUMOCTb BbIXOAHOIO CUrHama oT COnpoTUBMEHNS <0,1%

Harpysku

BnusHve TeMnepaTypbl OKpyXatoLlen cpeabl <+0,2 %/10°C

["anbBaHW4eckas pa3Bsi3ka aHanoroBoro BbIxoaa Bbixoa ranbBaHUYECKM N30IMPOBaH OT APYrMX BbIXOA0B U

ocTanbHbIX Lenewn

3.3. AnckpeTHble BXOAHbIE CUTHaNbI

Tabnuua 3.3. TexHuyeckune XaPaKTEPUCTUKN OUCKPETHbLIX BXOAHbLIX CUrHaNoB

TexHU4eckasi xapakTepucTuka 3Ha4yeHue
KonunyecTBo AMCKPETHbIX BXOO0B 2
Cwrnan nornyeckoro "0" — coctosHme OTKIMOYEHO 0-7B, oTpuuaTenbHON NONSAPHOCTM
CwurHan nornyeckon "1" — coctosiHme BKITKOYEHO 18-30B, oTpuuaTensHon NONsSpHOCTH
BxoaHon Tok (noTpebneHve no ogHOMyY BXOAY) <10 MA
["anbBaHM4eckas pa3Bsi3ka AWCKPETHbBIX BXO40B Bxogpl cBA3aHbl NONapHO U ranbBaHUYECKW N30NMPOBaHbl OT
OpYrMx BXOAOB W ocTasbHbIX Lenemn

3.4. uckpeTHble (MMNYNbCHbIE) BbIXOAHbIE CUTHalbI

DO1 - DO4 — cBo6oAHO NporpaMMupyemMble AUCKPETHbIE BbIxoAa (CM. YPOBHU KoHdurypaumm 4-7). ecnu Belbpax ML
uMnynbcHbl perynstop Toraa DO1 - curHan «BOJIbLUE» n DO2 - curHan « MEHBLLE».

3.4.1. TpaH3UCTOPHLIN BbIXOA

Tabnuua 3.4.1. TexHn4ecKkme xapakTepUCTUKN ANCKPETHBIX BbIXOAHbBIX CUrHaNoB. TPaH3UCTOPHbIV BbIXOA,

TexHu4Yeckasi xapakTepucTmka 3Ha4yeHune
KonunyecTBo AMCKPETHbIX BbIXOA0B 4
Twn BbIXOZA OTkpbiThivi konnektop (NPN TpaHaucTopa)
MakcmmarnbHoe HanpsXeHne KoMMyTaumm < 40 B nocTtosiHHOro TOKa
MakcumanbHbIN TOK Harpy3ku KaXkgoro Bbixoga <100 MA
["anbBaHW4eckas pa3Bsi3ka AUCKPETHbIX BbIXOAOB Bbixoabl CBA3aHbI B rpynny U3 YeTblpex BbIXOAO0B U

ranbBaHU4YeCKN N30SIMPOBaHbl OT APYrNX BbIXO40B U
ocTanbHbIX Lenewn

CwvrHan nornyeckoro "0" Pa3oMkHyTOEe COCTOsIHME TPaH3UCTOPHOTO KItoya
CurHan norudeckon "1" 3aMKHYTOE COCTOSIHNE TPaH3MCTOPHOrO KNkoya.

Bug Harpy3ku AKTVBHasi, UHOYKTMBHas

HanpshkeHne BHELHero MCTOYHMKA NUTaHns HectabunusmposaHHoe, (20-40)B noctosiHHOro ToKa

3.4.2. PenenHbi BbIXoA4, NPV HaNM4YMKN B 3aKa3e KIeMMHO-6Mo4YHOro
coeauHutens c pene Kb3-28P-11

Tabnuua 3.4.2. TexHn4ecKkne xapakTepUCTUKN AUCKPETHbIX BbIXOAHbLIX CUrHaNoB. PeneHbin BbIXo

TexHu4Yeckasi xapakTepucTmka 3Ha4yeHune
KonnyecTBo ANCKPETHBIX BbIXOA0B 4
Tuvn BbIxoAa MepekntoyaloLLme KOHTaKTbl perne ¢ UCKporacuTenbHOW Lenbto
MakcmmarnbHoe HanpshkeHue KOMMyTaLMn nepeMeHHoro 220B
(AencTByloLlee 3HaYeHWe) M NOCTOSIHHOIO TOKa
MakcumanbHbIN TOK Harpy3ku KaXkgoro Bbixoga <8A
CwrHan nornyeckoro "0" Pa3oMKHyTOEe COCTOsIHME KOHTaKTOB pene.
CurHan norudeckon "1" 3aMKHYTOE COCTOsIHNE KOHTaKTOB pene.
Bug Harpy3sku AKTMBHas!, UHAYKTVMBHas
MakcumanbHoe noTpebneHne (06MOTOK pene) YeTbipex 80 MA
BKIMIOYEHHbIX KaHanoB OT BHELLHEro NCTOYHMKA NOCTOSHHOIO
TokKa 24B
HanpshkeHne BHELHero MCTOMHMKA NUTaHns HectabunusmposaHHoe, (20-28)B noctosiHHOro Toka




10

3.4.3 Bbixog — TBepaoTenbHOe (He MexaHM4ecKoe) pene, Npu HanM4YMm B 3aKase
KJIeMMHO-6JI0MHOro coeanHUTENA ¢ TBepaoTenbHbiMU pene KB3-28K-11

Tabnuua 3.4.3 - TexHnyeckve xapakTepUCTVKN ANCKPETHbIX BbIXOAHbLIX CUrHaNoB. Bbixog — TBepAoTeNbHoe perne.

TexHU4eckas xapakTepucTmka 3Ha4yeHune
KonnyecTBo AMCKPETHbIX BbIXO4OB 4
Twvn BbIxoAa 3amblKaloLme KOHTaKTbl pene
MakcmmansHoe HanpshkeHne KOMMyTaumMn nepeMeHHoro 60B makc.

(oevicTyloLee 3HaYEHNE) NNn NOCTOSHHOIO ToKa

MakcumanbHbIn ToK Harpys3ku Kaxxgoro Bbixoga

<1 A (AC) nepemeHHoro Toka,
< 1 A (DC) noctosiHHOro Toka

Cwrnan noruyeckoro "0"
CwurHan nornyeckomn "1"

PaBOMKHyTOG COCTOSAAHME KOHTaKTOB pene.
saMKHyTOG COCTOAHNE KOHTAKTOB perie.

Bug Harpy3sku

AKTMBHAS!, UHAYKTVMBHAS

MakcumanbHoe noTpebneHne YeTbipex BKIIIOYEHHbIX KaHanoB
OT BHELUHErO MCTOYHMKA MOCTOSIHHOIO Toka 24B

80 A

Hanp;nKeHwe BHELIHero UICTOMHUKa NnUTaHna

HecTtabunusunpoaHHoe, (20-28)B nocTosiHHOro Toka

3.4.4 ONTOCMMUCTOPHLIN BbIXOA, NPU HaNMM4YMK B 3aKa3e KIIeMMHO-65104HOro
coeguHutensa ¢ ontocumuctopamm K63-28C-11

Tabnuua 3.4.4 - TexHnyeckve XaPaAKTEPUCTUKN ONCKPETHbIX BbIXOOHbLIX CUTHAa0B. OI'ITOCVIMVICTOprIVI BbIX0[

TexHU4eckasi XapakTepucTuka

3Ha4yeHue

Konunyectso ANCKPETHbIX BbIXO40B

4

Twun BbiIxoga

MarnomoLLHbIN ONTOCUMUCTOP, BCTPOEHHbIN AETEKTOP
HYNEBOro HanpshxeHus dasbl NO3BOMSIET BKIOYATb Harpy3sky
TONBKO MPY MUHUMAnbHOM HanpspkeHUU Ha Helr
(NpepoTBpalwaeT co3gaHve NoMex B ceTn)

MakcumManbHoe HanpsixeHMe KOMMyTauun NepeMeHHOro
(mevicTByloLee 3HaYEHNE) MK NOCTOSHHOIO ToKa

He 6onee 600B nepemeHHOro Toka

MakcumanbHbIn ToK Harpysku Kaxgoro Bbixoga

- He Gonee 50 MA

- B MMNYNbCHOM pexumMe Yactoton 50 Ny ¢ AnnTenbLHOCTbI0
nmnyneca He 6onee 5mc—go 1 A

- MMUKOBBIN TOK Neperpysku ¢ AnuTenbHOCTbI0 umnynsca 100
MKC 1 yactotor 120 umn/c —go 1 A

Cwvrnan nornyeckoro "0"
CwurHan nornyeckomn "1"

OTKMYEHHOE COCTOsIHME onTtocmMucTopa.
BkrtoyeHHoe cocTosiHMe onTocMMucTopa.

Bug Harpysku

AKTMBHAS, MHOYKTVMBHAS

MakcumanbHoe noTpebneHne YeTbipex BKIIOYEHHbIX KaHarnos
OT BHELUHEro MCTOYHMKA MOCTOSHHOIO ToKa 24B

80 mA

HanmeeHwe BHELIHEero UCTOMHUKa NnuTaHna

HecTtabunumanpoBaHHoe, (20-28)B nocTosiHHOro ToKa

3.5. PerynaTtop

Tabnuua 3.5. TexHuyeckne xapakTepUCTUKIN perynstopa

TexHU4YecKas XxapakrepucTuka

3HaueHune

YMCro KOHTYPOB perynupoBaHus 1

Bup perynatopa AHanoroBbIvi perynsTop (ynpaensieT aHanorosbiM Beixogom AO)
MmMnynbcHbIV perynaTop (¢ umnynbcHelM Beixogamu DO1 n DO2)
[ByXMNO3MLMOHHBIN perynsaTop (C ANCKpeTHbIM BbixogoM DO1)
TpexnosnuUMOHHbLIN perynaTop (C AMckpeTHbIM Bbixogamm DO1 n DO2)

Pexumbl paboTbl perynsitopa JlokanbHbIN, KackagHbIN, COOTHOLLEHWS!, ANCTAHLIMOHHbIW, PYYHOW,

aBTOMaTU4ECKUN
MeTop ycTaHOBK/ 3a4aHHON TOYKU JlokanbHbIV (LMAPOBOIA), BHELLHWIA (aHANOroBbIN), MHTEPEENCHbBIV
CTpykTypa perynstopa n, N\, ng, n1a

(3aKoHbI perynupoBaHusi) [BYXNO3NLMOHHBIN

Tpexno3nUNOHHbIN

KOHTpOJ'IVIpyeMbIe napameTpbl Vlamepﬂemaﬂ Belin4nHa, 3afaHHada To4Ka, 3Ha4YeHue Bbixoda Unn nonoxeHue

NCNOJTHUTENTIbHOro MexaHn3ma

Bug 6anaHcmpoBky y3na 3agartymka CraTtundeckas, AMHaMmuyeckas
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3.6. NocnepoBatenbHbIN UHTepdenc RS-485
Tabnuua 3.6. TexHu4eckne xapakTepucTuku nocrnegoBaTenbHoro nHrepgenca RS-485

TexHU4ecKasa xapakrepucTuka

3HavyeHune

KoHdwmrypauumm cetu

MHoroToveyHas

Konnyectso nprvemonepeaaTymkos

32 npnemonepeAaTynka Ha OQHOM CermeHTe

MakcumanbHasa anvHa nuHum B npegenax
OQHOro cermeHTa cetun

1200 meTpoB

KonnyecTBo akTMBHbIX NepeaTynkon

1 (Tonbko 0AWH NepeaaTyuK aKkTUBHbIN)

MakcumanbHoe Konnm4ecTso Y3/10B B CETU

248 ¢ y4eToM MarucTpanbHbIX ycunurenei

Xapakrepuctumka
CKOpPOCTb 0OMeHa/annHa NMHUK CBSA3K
(3aBMCMMOCTb 9KCMOHEHUManbHas):

62,5 kbut/c 1200 m (ogHa BuTas napa)
375 kbut/c 300 m (ogHa BuTasa napa)

lMpumeyaHue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c
peKkomeHOyemcsi UCro/1b308amb IKPaHUPOB8AHHbIE 8UMbIE Naphbi.

Twn npvemonepeaaTymKkoB

AdnddepeHumanbHbIi, NOTEHUManbHbIN

Bun kabens

BuTas napa, aKpaHMpoBaHHas BuTas napa

["anbBaHW4eckasi pasBsiska

MHTepdelic ranbBaHN4eckn N30NMpoBaH OT BXOLO0B-BbIXOL4OB M OCTarnbHbIX
uenen

[poTokon cBs3un

Modbus pexum RTU (Remote Terminal Unit)

HasnaveHnne nHtepdeiica

Ons koHdUryprpoBaHus npuéopa, Ans UCNIONb30BaHUSA B KAYECTBE yaaneHHoro
KOHTponnepa npu paboTe B COBPEMEHHbIX CETSIX yNpaBrieHus 1 cbopa
VHdopMaLmK (Npuema-nepeaayv KOMaHg v faHHbIX)

3.7. dneKkTpnyeckmne gaHHble
Tabnuua 3.7. TexHu4eckne xapakTepucTukm a1eKTponuTaHus

TexHU4eckasi XxapakTepucTuka

3HauyeHune

OnekTponuTaHue (NOAKII0YEHNE K CeTH)

~220 (+22 —33)B, (50 £ 1) [y unm
=24+4B

MoTpebnsiemas MOLLHOCTb

<8,5BT1 (~220 B)
< 250 mA (=24 B)

3alwmTa gaHHbIX

EEPROM, cerHeToanekTpnyeckas NVRAM

[MNopgkntoyeHne

C 3agHeii CTOpOHbI NprGopa ¢ NOMOLLBI0 pasbeMa — KNeMMb.

3.8. Kopnyc. YcnoBusi akcnnyaTtauum

Tabnuua 3.8. YcnoBusi akcnnyaTtauum

TexHn4eckasa xapakTepucTuka 3HauyeHue
Twvn kopnyca Kopnyc Ansi yTonneHHoro WuToBoro MoHTaxa
Pa3mepbl poHTanbHOM pamkm 96 x 96 Mm
MoHTaxHas rnybuHa 190 MM max

Bbipes Ha naHenu

92778 x 92778 mm

KpenneHue kopnyca

B anekTpowumTtax

Temnepatypa xpaHeHus (npegenbHas)

oT MmHyc 40 °C go 70 °C

PekomeHagyemas Temnepartypa

To xe

Knumatunyeckoe ucnonHeHme

ucnonHeHue rpynnbl 4 cornacHo NOCT 22261, Ho ans paboTkl npy TemnepaTtype
oT muHyc 40 °C po 70 °C

ATMOCdepHoe fgaBrneHve

ot 85 no 106,7 kla

Bubpauwns

vcnonHenune 5 cornacHo TOCT 22261

NomeLleHne

3aKpbITOE, B3PLIBO-, NOXapobesonacHoe.

Bo3aayx B noMeLLeHUM He JOMMKeH codepkaTh Mbiv U MPUMECKH arpecCUBHbIX
NapoB U ra3os, BbI3bIBAKOLLMX KOPPO3MIO (B YACTHOCTU: ra3os, coaepKaLlmx
CEPHUCTbIE COBIMHEHMUS UMM aMMMaK).

[MonoxeHune npy MOHTaxe JTroboe
CTeneHb 3aWwuThbl IP30;
KneMmMmHo-6no4yHoe coeaunHenue IP20 no
OCT 14254-96
Macca <1,0 kr
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4. KomnnektHocTb noctaBku. Mopenu perynatopa MUK-25

4.1. Obbem noctaBku perynsatopa MUK-25

Tabnuua 4.1. O6bem noctasku perynstopa MUK-25

HavmeHoBaHue nsgenus Konun4yectBo

Perynstop mukponpoueccopHbii MUK-25 1
KomnnekT KpenexHblX 3aXMMHbIX 91€MEHTOB 1
PykoBoacTBo Mo akcnnyataumm 1
(13 pacyeTta - 1 akemnnsp Ha noboe KONMMYECTBO U3AENUIA NPU NOCTaBKe B OAMH agpec)

KnemMHo-6nou4HbIvi coeguHutens Kb3-25-11-0,75 ans Mogenu ¢ TpaH3UCTOPHBIMU BbiIXogamu *
KnemmHo-6n104HbI coeanHutens KB3-28P-11-0,75 gnsa mogenu ¢ penerHbiMy BbIXO4aMM *
KnemmMHo-6no4HbIvi coeguHutens Kb3-28C-11-0,75 ans mogenu ¢ peneviHbiMm Bblxogamu *
KnemmHo-61n04HbIM coegnHuTenb KB3-28K-11-0,75 gna mogenu ¢ peneviHbiMy Bbixogamu *

* nocTtaensieTcs no oTAesIbHOMY 3aKasy

4.2. Mogenu perynsatopa MUK-25

O603HayeHue npu 3akase: MUK-25-AA-BB-C-DD-U,

oe:

AA v BB, cooTBETCTBEHHO KOA BXoAa 1-ro u 2-ro KaHanos:

01 - yHndwmumposaHHbii 0-5 MA

02 - yHnduumposaHHbIi 0-20 MA

03 - yHudnumposaHHbin 4-20 MA

04 - ynndmumposaHHbin 0-10 B

05 - Hanpspkenune 0 ... 75 mB

06 - HanpsixeHue 0 ... 200 mB

07 - Hanpsixenne O ... 2B

08 - TCM 50M, W1q0=1,428, -50 ... +200°C
09 - TCM 100M, W40=1,428, -50 ... +200°C
10 - TCM rp.23, -50 ... +180°C

11 - TCIMN 5001, W100=1,391, -50 ... +650°C
12 - TCIM 10001, W10=1,391, -50 ... +650°C
13- TClMrp.21, -50 ... +650°C

14 - Tepmonapa TXA (K), 0°...+1300°C

15 - Tepmonapa TXK (L), 0°...+800°C

16 - Tepmonapa TXK (J), 0°...+1100°C

17 - Tepmonapa TXKH (E), 0°...+850°C

18 - Tepmonapa TIM10 (S), 0°...+1600°C
19 - Tepmonapa TIP (B), 0°...+1800°C

20 - Tepmonapa TBP-1 (A-1), 0°...+2500°C

MpumeyaHue: npu 3akase npubopa c BxoAHbIMK curHanamu ot Tepmonap TMM-10, TMP, TBP-1 npubop usrotaBnueaoTcs no
OTAENbHOMY 3aKa3dy W nocrnepyloLias nepecTponka Ha Apyrue TuMbl BXOAHBIX CUrHaNoB Npou3BOAMTCA TOMBbKO Ha NpeanpusTAn-
usrotosurerne.

C - kop BbIxogHOro aHanorosoro curHana: 1 - 0-5 MA, 2 - 0-20 MA, 3 - 4-20 MA, 4 - 0-10B

DD - Tun u AnvHa KNeMmMHO-61104HOr0 COeAMHNUTENS BXOAHBIX U BbIXOAHBLIX CUTHArOB:

T 0 - KB3 oTcyTcTByerT,
T 0,75 - TpaH3ncTopHbiMu Bbixogamn  Kb3-25-11-0,75,

P 0,75 - c penelHbIMK BbIxogamu KB3-28P-11-0,75,
C 0,75 - c cumucTopHbiMu Bbixogamn  Kb3-28C-11-0,75,
K 0,75 - c TBepaoTEnbHLIMU pene KB3-28K-11-0,75.

Bykea coomeemcmayem mury 8bIX0OHO20 cugHana U mury coeQUHUMers:
Lugppa 0,75 coomeemcmeayem cmaHOapmHoU OnuHe coeOuHUMersi 8 Mempax.
KB3 3akasbigaemcst omOeribHO U 8 cmouMocmsb rpubopa He 8xodoum.

uU- Hanps>XeHne NUTaHus:

roe:

220 - 220B nepemMeHHoOro Toka, 24 - 24B noCcTOsSiHHOro ToKa
lpumep ucnonHeHusi KNeMMHO-67104H020 coeQuUHUMensi:
KB3-25-11-0,75 KB3-28P-11-0,75 KB3-28K-11-0,75 KB3-28C-11-0,75

1 - KB3-25-11, KB3-28P-11, KB3-28K-11, KBE3-28C-11 — MoAenb 1 UCNOMNHEHME KNEMMHO-0IT04HOro coenHNTENS,
2 — pnvHa KNeMmMHo-61104HOro coeamHUTens B MeTpax (no-ymonyanuio 0,75m).

BHumaHue! |_|pl/| 3aKase np|/|60pa Heobxoaumo YKa3blBaTb €ro rnosfiHoe Has3BaHWe, B KOTOPOM MPUCYTCTBYHOT TUMbl aHaNoOroBblxX
BXO/[IOB, aHaNOroBoro BbIXO4a, HanMuue, TUn v ArnvHa KneMMHo-6/104HOro COeAUHUTENS U HanpsXxeHve nuTaHus.
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Hanpumep, 3aka3saHo usdenue: MUK-25-09-03-2-P 0,75-220

ﬂpm 3TOM M3roTOBJIEHUIO N NOCTaBKe I'lOTpe6VITeJ'IIO NoANEXUT:

1) YHuBepcanbHbIi MukponpoueccopHbiv MA-perynatop MUK-25,

2) Bxop ananorosbivi Al1 "MNapameTp” kog 09 - TCM 100M, W1¢0=1,428, -50 ... +200°C,
3) Bxog aHanoroBbin Al2 "3agaHue” kog 03 - 4-20 MA,

4) Bbixog aHanoroBbin AO kog 2 - 0-20 MA,

5) KnemMHo-6rou4HbIi coeguHutens koa P 0,75 - KB3-28P-11-0,75,

6) HanpspkeHne nutaHus kog 220 - 220B nepemeHHOro Toka.
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5. YcTponcTeo M npuHumn paboTbl

5.1. KoHcTpyKumsa npubopa

Perynatop MUK-25 ckoHcTpynpoBaH no 6r104HOMY MPUHLMMY 1 BKIOYAET:

® MN1acTMacCcoBbIN KOpPMyC,

e (bpoHTanbHbIN 610K NnepegHen naHenu ¢ anemeHTamm obcnyxmBaHus (knaBnaTypomn) U MHAMKaLUmK,

e Ornok 3agHen YacTu C CeTeBOM KNEMMHON KONOAKOM U pasbeMamMy A5 NOAKMYEHUS KNEMMHO-6M04YHbIX
coegnHuTenen, npeaHasHaYeHHbIX AN NOAKNIOYEHNS BHELLUHNX BXOOHbIX U BbIXOAHLIX Lienen.

5.2. NMepenHAs naHenb npubopa

[na nydwero HabnogeHns n ynpasneHnsa TexHonorndeckum npoueccom perynatop MUK-25 obopygosaH
aKTUBHOW 4YeTbipexpaspsaHon UndpoBOM MHAMKaUMEW Ans oTobpakeHus un3MepsemMon BenUYMHbI - AUChNen
NAPAMETP, 3agaHHon Touku - gucnne 3ABOAHHSA, 3HaveHus ynpasnstowero Bo3aencrtaus - avcnnen BUXIA,
NnoJaBaemMoro Ha aHaroroBbli BbIXOZ YCTPOWCTBA, HEOOXOOUMBIM KONMYECTBOM KraBull OOCMyXMBaHWUS U
CUrHanmM3aLnoHHbIX CBETOANOAHbBIX UHAMKATOPOB AMNst Pa3fnMYHbIX CTAaTYCHbIX PEXMMOB M CUTHanoB. BHelwwHun Bug
nepeaHen naHenu perynatopa MUK-25 npueeaeH Ha pucyHke 5.1.

Oucnnen
NMAPAMETP

Oucnnen
3ABOAHHA

Oucnnen
BUXIL,

— P~ — — N

229 M IKPOA CBeToauogHble

NAPAMETP NHOUKaTOpPbI

CseToanoaHble
VHAVKATOPbI
COCTOSIHUS
Knoven
BOJbLLUE-
MEHbLLE

Knasuwmn

PucyHok 5.1 — BrewHut 8ud nepedHel naHenu peaynamopa MUK-25

5.3. HasHaueHMe gucnneeB nepegHen NaHenu

e Nucnnen NAPAMETP

e Nucnnen 3ABOAHHA

e Nucnnen BUXIQ

B pexxvme PABOTA vHOnUupyeT 3HavyeHue BbIGpaHHOW U3MepsaeMOoi BENNUYUNHBI.
B pexume KOHOUTYPUPOBAHWME nHanumpyeT 3HaveHne BbibpaHHOro napameTpa.

B pexume PABOTA wuHOMUMPYET 3HayeHWe 3aJaHHOW TOYKM WINU  3HaYeHue
TEXHOMNOrM4YecKoro napaMeTpa BTOpOro BXoaa.
B pexume KOHOUTYPUPOBAHWME vHanumpyeT HoOMep napamMeTpa KoHdurypaumm.

B pexume PABOTA wuHAMUMPpYET 3HaYeHVWe yMpaBndAlLWero BO34ENCTBUS,
noJaBaemMoro Ha aHaroroBbli WM UMMYNbCHBIA BbIXOA YCTPOWCTBA WM CUrHan
NOMOXEHWSA UCNOMHUTENBHOTO MexaHuama (B %).

B pexume KOHOUTYPUPOBAHWME wHanumpytotcs cumsonbl «MP», ykasbiBarowue
nonb3oBaTentd O TOM, 4YTO nNpubOp HaxoguTCA B pexume KoHdUrypauum
(nporpammupoBaHus).



15

5.4. HazHa4yeHMne cBeTOANOAHbLIX MHOUKATOPOB

e Nuaukatop MAX CBeTuTCH, €cnn 3HayYeHne Uu3MepseMon BenuYMHbI MpEeBbIaeT 3HaYeHue YCTaBKu
curHanmsaumm otkrioHeHnsa MAX

e Nnaukatop MIN CBeTnTCs, €ecnvM 3HayeHWe UW3MEPSEMON BENMUYMHbI MEHbLUE 3HAYeHus YCTaBKu
curHanmnsaumm otkrioHeHnsa MIN

e UnpukaTtop KY CeeTutcH (B 3aBUCUMOCTN OT BbIGpPAHHONM CTPYKTYpbI perynsitopa):
- €CNnu perynsitop HaxoguTcs B KACKagHOM pexunme yrnpasrneHus,
- eCNnu perynsitop UCnornb3yeTcsi B Ka4ecTBe BeJOMOro perynaropa,
- eCNnv UCNOoNb3yeTCs BHELLHSSA 3aaHHas Touka.

e UnaukaTop Y CeeTtuTtcs, ecnm perynAaTop HaxoanTCA B JIOKalNIbHOM peXxunme ynpasiieHU4.

e UHaukaTop PY CBeTuUTCH, ecnu perynsatop HaxoguTCs B PYYHOM pexvMe YnpaBreHus, U He CBEeTUTCH,
eCcnu perynsiTop HaxoguTcsl B aBTOMaTU4ECKOM PEXUMeE YnpaBrneHust.

e UnaukaTop IHT Mwraet, ecnu npoucxoguTt nepefayva gaHHbIX N0 MHTEPEENCHOMY KaHany CBA3M.

e UHgukaTtop 1/S Ceetutcs, ecnu Ha gucnnee MAPAMETP wHavuupyeTcs 3HaudeHne nepBoro aHanoroBoro
Bxoga Al1, nnu napametpbl SLAVE (Begomoro) perynstopa.

e UHgmukaTtop 2/M Ceetutcs, ecnn Ha aucninee MAPAMETP vHaovumpyeTcst 3Ha4eHne BTOPOro aHanoroBoro
Bxopaa Al2, nnn napametpel MASTER (BeayLuero) perynsaropa.

e UHoukatop A CeeToguoaHbin  uHAMKATOP  cocTosiHua  krtoda  BOJbLWE  wvmnynbcHoro  wnm
TPEXno3nLMOoHHOro perynstopa. CeetuTtcsa npu BkrtodeHHoM kntode BOJIbLUE.

e UHankatop V CeeToomogdHbIi  MHAMKaTop  coctosHust  kmiova  MEHbBLUE — wmnynbcHoro  wnu
TPEXNOo3nLMOHHOro perynsatopa. CBeTutcst npu BktodeHHoM krntove MEHBLLE.

5.4.1. CocTosiHMEe MHAMKATOPOB pPa3fINYHbLIX TUMOB PErysiiTopoB

lMepeknioyeHne MHAMKATOPOB M HasHaYeHue aucnnees (Hanpumep, KackagHblX KOHTYPOB perynupoBaHust
Beaywmit-MASTER unu Begomeiin-SLAVE) ocylecTBnsAeTcs noodepeHbIM HaxaTueM knasuweit [4¥] (no kpyry) u
3aBUCUT OT CTPYKTYpbl BbIbGpaHHOro perynsTtopa (cM. napameTp [10.07]).

BHumanme! Ecnn He wncnonb3dyeTcs KackagHbll perynatop, TO MEepekrnioyeHne Buaa WHAMKauum
OCYLLECTBMNSETCS TOMbKO MEXAy napameTpamu KOHTypa perynupoBaHusa BedoMbii-SLAVE (napameTp, 3agaHHas
TOYKa, BbIXOA PErynaropa) v pexmmoMm MHAMKauMu 2-x namepsieMblx napameTpoB kaHana 1 (Bxog Al1) n kaHana 2
(Bxon Al2).

5.4.1.1. CraHgapTHbI perynsaTop. CocTosiHMe MHANKaTOPOB

MHaukaums mncnonb3dyeTcs AnA CTaHAAPTHBIX PErynaTopoB NPV YCTAHOBMEHHOM NapameTpe CTPYKTYpbl
perynsatopa [10.07]=0,3,4,5,10,11.

MooyepenHo Haxumas knasuly [¥] nepeknioyaeTcs No Kpyry WHAMKAUMS AWCTNEEB (CM. NYHKT MEHI0
KoHpurypauum [19.02]).

2/M e 3HayeHue nepemeHHow kaHana 2 (Bxog Al2) BeiBeaeHo Ha nHgmkatop 3ABOAHHA
VIameHeHne 3agaHHON TOYKM BNOKMpOBaHO
e Ha aunnee BUXIO nHanumpyeTca cocTosHMe OUCKPETHbBIX BXOO0B-BbIXO40B

BUXIA

& 1/S e 3HayeHue nepemeHHow kaHana 1 (Bxog Al1) BeiBegeHo Ha nHgukatop MAPAMETP

—

e 7 JA I
R

DI1 DI2 DOl DO2 DO3 DO4

® 1s e 3HayeHue nepemeHHomn kaHana 1 (Bxog Al1) BeiBeaeHo Ha ungukatop MAPAMETP
O 2/M e 3HayeHne 3agaHHON TOYKKM BbiBeAeHO Ha nHamkatop SABOAHHA
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5.4.1.2. PerynaTop cooTHowWeHUA. COCTOSIHME MHAMKATOPOB

MHpukaums vcnonb3yeTca ONsi perynsitopoB COOTHOLUEHWS MPU YCTaHOBIIEHHOM MapaMeTpe CTPYKTypbl
perynatopa [10.07]=1,6,7.

MooyepeaHo HaxuMasi KnaBuLLy [ ¥] nepekrioyaeTcs no Kpyry MHAMKALMA AUCHNEEs.

CocTosiHne WHONKATOPOB B peXume peryndatopa COOTHOLUEeHUA COOTBETCTBYET COCTOAHUIO MHOMKATOPOB
CTaHOapTHOrO perynaropa, 3a UCKI4YeHnem crieaytoulero:

nocne Haxatusa knasvwun 3B (pexum u3mMeHeHus 3agaHHOM Touku) Ha uHaukatope MAPAMETP
WHAMLMPYETCH COOTHOLLEHME Mexay napameTtpamu kaHanos 1 (Bxog Al1) n 2 (Bxog Al2);

- Ha nigukatope 3ABOAHHA vHanumpyeTca 3agaHHOe COOTHOLLEHUE, M3MEHEHME KOTOPOro GrokupyeTcs
B cnyyae yctaHoBku napameTtpa 10.18=0001 - 3anpelieHO MW3MEHEHMEe 3afaHHOW TOYKM (Ko3duuMeHTa
COOTHOLLEHWS) C NepeHen NaHenm .

Mocne Bbixoda M3 pexMMa M3MeHeHWsl 3afaHHoi Touku (Bbina Haxkata knasvwa [¢] unu no ucreveHue
BPEMEHMN OKOSMO 2-X MUHYT):

- Ha nHpukaTope MAPAMETP nHavumpyeTcs 3HaveHvne napameTpa kaHana 1 (Bxop Al1).
- Ha nHpukaTope SABAAHHSA vHanumpyeTca 3agaHHOe 3HaYeHNe perynaTopy B TEXHUYECKMX eAnHNLAX.

5.4.1.3. KackapgHbiv perynsatop. CocTosiHue MHOMKaTopoB

MHaukaumst ucnonb3yeTcss AN KackagHblX PErynsiTopoB MpU YCTaHOBMEHHOM MapamMeTpe CTPYKTypbl
perynatopa [10.07]=2,8,9.

MooyepenHo Haxumas knasuy [Y¥] nepeknioyaeTcs No Kpyry WHAMKALUMS AMCTINEEeB (CM. NYHKT MEHIo
KoHpurypauum [19.02]).

Pexunm BHYTpeHHero kackaguposaHus, napameTp [10.10]=0000 — 3agaHHas TO4Ka BHYTPEHHAS

Ha wHavkauuto BbiBegeHbl napameTpbl Bxoga Al1 u Bxoga Al2. B gaHHOM pexume
paspelleHo yrnpaBneHne — MU3MeHeHue pexuma paboTbl. VI3mMeHeHue 3afjaHHOW TOuKU
@ 1s 3anpeLueHo.
2/IM e 3HayeHue nepemeHHow kaHana 1 (Bxog Al1) BbiBegeHo Ha nHgukatop MAPAMETP
e 3HayeHue nepemeHHow kaHana 2 (Bxog Al2) BbiBegeHo Ha nHaukatop 3ABOAHHA
e Ha aunnee BUXIO nHanumpyeTcs cOCToOAHME OUCKPETHBIX BXOO40B-BbIXO40B

BUXIA

BKIJIFOYEHO {
BBIKJIFOUEHO

DI1 DI2 DO1 DO2 DO3 DO4

® 1s Ha wHgoukauuio BbiBeaeHbl napameTpbl BegoMoro-SLAVE perynsatopa. B gaHHOM pexuvme
O 2/M paspeLleHo yrnpaBneHme — U3BMEHEHUE pexnmMa paboTbl 1 3aiaHHON TOYKN.

e 3HayeHue nepemeHHow kaHana 1 (Bxog Al1) BbiBeaeHo Ha nHgukatop MAPAMETP

e 3HayeHue 3agaHHou Touvku perynsitopa SLAVE BbiBeaeHo Ha nHaukatop 3ABOAHHA

O us Ha vHgukaumio BbiBeaeHbl napameTpbl Beaylero-MASTER perynsartopa. B gaHHOM pexume
® 2/m paspeLleHo ynpaBneHne — u3MeHeHue pexnmMa paboTbl 1 3aAaHHON TOYKN.

e 3HaveHne nepemeHHoMn kaHana 2 (Bxoa Al2) BeiBeaeHo Ha ungukatop MAPAMETP

e 3HaveHue 3agaHHou Touvku perynstopa MASTER BbiBeaeHo Ha nHaukatop 3ABOAHHA
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5.5. HazHayeHue KnaBuLl

e Knasuwa [P/A]

e Knasuwa [3B[]

e KnaBuwa [A]

e KnaBuwa [ V]

e KnaBuwa [¢']

e KnaBuwa [t ¥]

Kakgoe HaxaTue KrnaBuWM Bbi3blBaeT Nepexofd M3 aBTOMAaTUYecKoro pexmma paboTtbl B
PEeXUM PY4YHOrO yrnpaeBreHuss M obpaTHO (COBMECTHO C HaxaTtvem knasuwu [&], ans
NoATBEPXXAEHUS BLINONTHEHMS OMnepaumn nepexoaa).

Knaevwa npegHasHaveHa ANS Bbl30Ba WHANLMPYEMOrO 3HAYEHWs BHYTPEHHeW 3adaHHOW
TOYKM (3apaHusa) ANS pefakTUpOBaHUS MNU AN NEpeknioveHns PexmMMoB  3afaHHbIX
BEINNYUH (BHYTPEHHEN W/MNun BHELWHEN 3a4aHHOW BENWYMHbI), a Takke MHANKaLUM 3a4aHHOro
WM BbIYMUCIIEHHOTO COOTHOLLEHNS B PErynsaTope COOTHOLLEHWS.

Knaeuwa "6Gonblie". Mpu Kaxxgom HaxaTuu 3TOW KNaBWLUM OCYLLECTBMSIETCS YBENUYEHUe
3HaYeHWU, 3aaHHON TOYKM, BBIXOAHOMO CUrHarna ynpaeneHus (ynpaBnsiowero BO3aencTBums)
WUNn 3HayYeHust m3meHsieMoro napametpa. [py yaepXvBaHWM 3TOW KMaBULLIM B HaXaToMm
NOSIOXKEHUN yBENMYEHME 3HAYEHUIN MPOUCXOANT HENPEPLIBHO.

Knasuwa "MeHblie". Mpu KaxaoMm HaxaTuvM 3TOM KNaBULLK OCYLLECTBMSETCS YMEHbLUeHue
3Ha4YeHU, 3aaHHON TOYKM, BBIXOAHOTO CUrHana ynpasneHuns (ynpasnsiowero BO3OencTems)
WUNn 3HayYeHnss mameHsieMoro napametpa. [pu yaepxvBaHUWM 3TOW KMaBuLLIM B HaXaToM
MONOXEHUN YMEHbLUEHNE 3HaYEHUI NPOUCXOANT HENPEPbIBHO.

Knaeuwa npegHasHayeHa Ans NOATBEPXAEHWS BbIMOMHAEMbIX AENCTBMM UV onepauun,
ana  dukcaumm BBOAMMbIX 3HayYeHWW. Hanpumep, noaTBepxaeHvWe nepexoja U3
aBTOMaTWM4eCKOro pexuma paboTbl B PeXMM pYy4yHOro ynpasneHus u obpaTtHo, dukcaums
BBOJa W3MEHEHHOW 3afaHHOW TOYKW, MOATBEPXAEHMEe BXOAA B PEXMM KOHdUrypauuw,
NPOABWKEHUE NO YPOBHAM KOHUrypaumu v T.M.

KnaBvwa npegHasHavyeHa ONs BbI30BAa MEHIO KOHUrypauuu, a Takke NPOABMXKEHUsI Mo
MEHI0 KOHUrypauuu.

B pexume PABOTA npu HaxaTtuM paHHon knaeBuwm Ha aucnnesx MAPAMETP un
3ABOAHHSA noovepeaHO MHONLMPYIOTCA 3HAYEHWS BEMWYMH, NOAABAEMbIX HA aHarnoroBble
Bxoga yctponctea Al1 n Al2 nubo napameTpbl perynsatopa (napameTp, 3agaHHasi TOuYKa,
BbIXOA, perynatopa) — O 4em CBUAETENbCTBYET cBeyeHue uHamkatopoB 1/S wvnu 2/M Ha
nepegHen naHenu cm. pasgen 5.4.
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5.6. CTpykTypHasa cxema perynaropa MUK-25

AO AHanoroBbIl BbIXog
Manent nHAnKkauum - - _ | Beixon ananorosoro
U Knasmarypsl ™ perynsTopa unu BbIxoa
peTpaHcMuccumn
Al1
BXOAHOW U3MepsieMbIn, .
KOHTpONUpyeMbIn - DO1 OuckpeTtbin Bbixop 1
M perynupyembliin K EOMBILE (
napameTp | = RJ1HOY umn.
o unu 3-x no3. perynsaTop),
- 2-x no3wuu. perynsaTop
2
=
Al2 BxopgHoOW curHan 5
BHeLUHeW 3agaHHON o o DO2 OuckpeTt Bbixoa 2
TOUKM (3aaaHunsa), - | - Kntoy MEHbLUE (umn.
napameTp 2 lﬂ_: 1unu 3-x no3. perynsTop)
N g DO3
DI1 AnckpetHbiit Bx0n 1 - | [ucKpeTHbIN Bbixoa 3
& - CBoboaHo-nporpammup.
N
DI2 OuckpeTHbIM Bxog 2 - - ES:erTHbm Bbixod 4
- CBoGogHo-nporpammump.
MocnepoBaTenbHbIN
Mutanne ~220B 500y - MHTep(beﬁc RS-485
- »| KoHdurypupupoBaHue,
npuem-nepegaya
KOMaHA U AaHHbIX

PucyHok 5.2 — CmpykmypHasi cxema peaynsmopa MUK-25

5.7. MpwvHuun pa6oTbl perynaropa MUK-25

Perynatop MUK-25, cTpykTypHass cxema KOTOpPOro npvBefeHa Ha pucyHke 5.2, npefctaensieT cobon
YCTPOWCTBO M3MEPEHUST 3HAYEHWs BXOOHOrO napameTtpa, obpaboTkm u npeobpas3oBaHWsi BXOQHOrO CUrHana w
Bbl4aun yNpaBnsitoLLnX BO3OENCTBUNA.

Perynatop MWK-25 pabotaeT nog  ynpaBreHMEM  COBPEMEHHOTO,  BbICOKOMHTErPUPOBaAHHOIO
MUKpokoHTponnepa RISC apxutekTypbl, M3roTOBMEHHOrO MO BbicokockopocTHoW KMOIT TexHonorum ¢ HU3kum
3HepronotpebneHnemM. B NOCTOSAHHOM 3anoMUHAKLWEM YCTPOWUCTBE pacronaraeTcs 6orblIoe KONMYeCTBO hyHKLMNA
ONS pelleHuss 3afjadv KOHTpons W perynupoBaHus. [locpeacTBOM KOHMUIYpUpOBaHUS MONb3oBaTeNb MOXET
CaMOCTOATENBHO HAaCTpauBaTb PEryNATOP Ha peLleHre onpeaeneHHbIX 3aaau.

Perynatop MWK-25 ocHaweH aHanoro-umdpoBbiM npeobpasdoBartenem, ysnamu AWCKPETHO-LMGPOBOro
BBOAA M UMPPO-ANCKPETHOrO BbIBOAA, CTOPOXEBBIMW CXEMaMu Afs KOHTPONsA UMKMNOB paboTbl mporpammbl,
3HeproHesasucumon namsateto EEPROM, NVRAM ans coxpaHeHusl Monb30BaTeNbCKUX NapamMeTpoB KOHUrypauum
W OaHHHbIX.

BHyTpeHHsAs nporpamma perynsatopa MUK-25 dyHKUMOHUPYET € NOCTOSHHbIM BpPEeMEeHHbIM LuMKnoMm. B
Hayane Kaxgoro UMKria BHYTPEHHeN pabouyeri nporpamMmbl CHMTBIBAIOTCS 3HAYEHWUS] aHanOroBblX U AUCKPETHbIX
BXOZAOB, MPOM3BOAMTCA CuUMTbIBaHMe U obOpaboTka knaBuaTypbl (nNogaBneHve ppebesra u  obOHapyxeHue
[OCTOBEPHOCTM), MpMEeM KOMaHA W AaHHbIX U3 NocrefoBaTenbHOro mHtepdpenca. Mpu nomowm 3TUX BXOAHLIX
CUrHamNoB OCYLUECTBMAKOTCSA, B COOTBETCTBUM C 3anporpaMMMpPOBaHHbIMU  (QYHKLUMAMW M NONb30BaTENbLCKUMMN
napameTpamu KOHGUrypaumm, Bce pacyeTbl. [locne 3Toro ocyllecTBNseTcs BbiBOL MHpOpMAULMU Ha AWMCKPETHbIE
BbIXOAbl, HA WMHOWKAUWOHHbIE 3MEMEHTbI, a TaK Xe (UKcauus BbIYUCIEHHbIX BEMUYMH ONS pexuma nepegayu
nocregoBaTenbHOro nHTepdgenca.
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5.8. PacnpeneneHve BXoA0B-BbIXOAOB CTPYKTYp perynaropa MUK-25

CrpykTypa Anano- Anano- Anano- Ownck- Hnck- Hunck- Hnck- Hnck- Hnck-
perynaTopa, roBbIv roBbIv roBbI peTHbIN peTHbIN peTHbIN peTHbIN peTHbIN peTHbIN
onpeaensiemas BX04 BX04 BbIXOA, BX04 BXOA BbIXOA BbIXOA, BbIXOA BbIXOZ,
napameTpom Al A2 AO DI ? DI2? DO1 DO2 DO3 DO4
[10.07]
0000 — Perynu- Breww- Bbixoa He ucn. He ucn. CB06. CB0b. CB06. CB0b.
aHarnoroBbIN pyembiii | Hee peryns- nporp. V| nporp. " | nporp. " | nporp. !
CTaHAapTHbIN napa- kackagu- | Topa
perynsitop meTp poBaHue

(3apa-

Hye)
0001 — Perynu- Perynu- Bbixoa He ucn. He ucn. CB06. CB0b. CB06. CB00.
aHaroroBbIi pyembiit | pyemsii | peryns- nporp. ¥ | mporp. ¥ | nporp. " | nporp.
perynsitop napa- napa- Topa
COOTHOLLIEHNS meTp 1 meTp 2
0002 — Perynu- Perynu- Bbixoa He wncn. He wncn. CBob. CB0b. CB06. CB0b0.
aHarnoroBbIi pyembiit | pyemsii | peryns- nporp. | nporp. ™ | nporp. | nporp. "
perynsitop napa- napa- Topa
KackagHbIV meTp 1 meTp 2
0003 — Perynu- BHeww- PetpaHc | He ucn. He wncn. Bbixoa Bbixoa CBob. CB0b.
VMAYTbCHBI C pyembiii | Hee muceus” Borbiwe | Menbwe | nporp. " | nporp. ”
BHYTPEHHEN napa- Kackagu-
obpatHoli cBasblo | MeTp poBaHue

(3apa-

Hue)
0004 — Perynu- Mono- PetpaHc | He ucn. He vcn. Boixoa Bbixoa CBob. Cgo0.
UMMYMLCHBIN C pyemblii | xeHue muceus® Borbiwe | Menbwe | nporp. " | nporp. ”
BHeLUHeN napa- mexa-
obpaTtHou cBsA3blo | MeTp HV3ma
0005 — Perynu- BHeLwu- PetpaHc | KoHue- KoHue- Boixoa Bbixoa CBob. Cgo0.
UMMYMbCHbIIA C pyembiil | Hee muceus® | soii BOW Bonblwe | MeHbwe | mporp.” | nporp.
BHELLHeW napa- Kackaau- BbIKITHO- BbIKITIO-
obpaTHol cBs3blo | MeTp poBaHue yarenb yarernb
- C KOHLIEBbIMU (3apa- 3akpbiTo | OTKpbLITO
BbIKMKYaTENSIMN Hue) (0%) (100%)
0006 — Perynu- Perynu- PetpaHc | He ucn. He vcn. Boixoa Bbixoa CBob. Cgo0.
UMMy NbCHBINA pyembiit | pyemsii | muccns® Bonblwe | Menbwe | nporp. " | nporp.
COOTHOLLIEHUS C napa- napa-
BHYTpP.0bp.cBsA3bl0 | meTp 1 meTp 2
0007 — Perynu- Perynu- PetpaHc | KoHue- KoHue- Bbixoa Bbixoa CB006. CBo0b6.
UMMYNbCHBbIN pyembliin pyembliin muceus® | Boit BON BonbLlie MeHbie | nporp. " nporp. R
COOTHOLLEHWUS C napa- napa- BbIKIHO- BbIKItO-
BHeLw.o6p.ceasblo | metp 1 meTp 2 yaTenb YaTenb
- C KOHLIeBbIMU 3akpbiTo | OTKpbLITO
BbIKNOYaTENAMU (0%) (100%)
0008 — Perynu- Perynu- PetpaHc | He ucn. He wncn. Bbixoa Bbixoa CBob. CBob.
UMMYNbCHBbIN pyemblin pyembliin mncems” BonbLlie MeHbie | nporp. nporp. R
KackafHbIN ¢ napa- napa-
BHYTpP.0bp.cBs3bl0 | meTp 1 meTp 2
0009 — Perynu- Perynu- PetpaHc | KoHue- KoHue- Boixoa Bbixoa CBob. CBo0.
UMMy NbCHBIA pyembit | pyembiii | mucens® | Boit BOIA Bonble | Menbwe | mporp. " | nporp. !
KackagHbIn ¢ napa- napa- BbIKITHO- BbIKIHO-
BHeL.obp.ceasbio | meTp 1 meTp 2 yarenb varernb
- C KOHLEBbIMY 3akpbiTo | OTKpbLITO
BbIKNoYaTeNnamMu (0%) (100%)
0010 — 3-x Perynu- BHeLwu- PetpaHc | He ucn. He vcn. Boixoa Bbixoa CBob. Cgo0.
MO3ULIMOHHBIA pyembiii | Hee muccus” Bonblie | Menbwe | mporp. " | nporp. ”
perynsitop napa- Kackaau-

meTp poBaHue

(3apa-

Hne)
0011 — 2-x Perynu- BHeLu- Petpanc | He ucn. He ucn. Bbixon CB00. CB00. CB00.
MO3ULIMOHHBIA pyembiii | Hee muccus” 2-xno3. | nporp.” | nporp. " | mporp. "
perynsTop napa- Kackagu- peryns-

MeTp poBaHue Topa
(3apa-
Hne)
MpumeyaHums.

1). CurHansl DO1-DO4 sBnstoTcs cBo6oAHO-NporpammupyemMbiMu. T.e. ecnu kakon-nnbo m3 curHanos DO1-DO4 He
3a[e1CTBOBaH B CTPYyKType BblbpaHHOro Tuna perynsitopa (cm. napametp 10.07), To cBOOOAHbIA AUCKPETHBIA BbIXOL MOXET B
COOTBETCTBUM C BbIGPAHHOW NOrMKOM paboTbl M ycTaBkamMu YMNpaBnsTbCH OAHUM U3 BblGpaHHbIX aHanoroBblX CUrHamnoB (CM.
napameTpsl 4.00, 5.00, 6.00, 7.00).
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2). OuckpeTtHble Bxoga DI1 n DI2 ncnonb3ytotes B cTpyktype perynstopa 10.07=5,7,9 — uMnynbcHble perynsitopbl ¢

BHELLHeW 06paTHON CBA3LIO - C KOHLIEBbIMY BbIKMIOYaTENaMn
OcobeHHoCcMU Ucnonb308aHUsT OUCKPEMHbIX 8X0008:

2.1. Ytobbl HEe BHOCUTb B CUCTEMY YMpaBreHWs HeOOCTOBEPHYI0 WMHAOPMaLMIO O MOMOXEHWU WCMOSNHUTENBHOIO
MexaHu3Ma npu KpaTKOBPEMEHHbIX (MO Pas3nUyHbIM NPUYMHAM) cpabaTbiBaHUAM KOHLIEBbIX BbIKNoYaTenen MonoxeHve
UCMOSHUTENBHOIO MexaHn3ma He koppektupyetcs B coctosiHue 0% unu 100%, a npocTto 6rnokupyetcs cpabaTbiBaHUE BbIXOAHbIX
kntouent perynsatopa BOJbLUE-MEHbBLLE cootBeTCTBEHHO CpabaTbiBaHWsSIM KOHLIEBbIX BbIKIHOYaTENEN.

2.2. Ecnun KoHueBon BblkntovaTens cpaboTtan, TO He BKYaeTcA B paboTy MexaHW3M KOppekuuu MONOXKeHUs
MCMOMHUTENBHOIO MexaHn3ma. ToT MexaHn3Mm ByaeT paboTaTb TObKO B TOM Cryyae, koraa OTCNeXeHHOe (BHyTPeHHee) 3HaveHne
NONOXeHUs1 UCnonHuTenbHoro mexaHuama 0% vnu 100%, a KOHLEBOW BbikMtoYaTenb He cpaboTan. 3To rapaHTMpyeT TOo, YTO Koraa
UCNOMHUTENbHBIA MeXaHn3M OyaeT HaxoAuTLCA B KpaHeM MOMNOXEHWU MO HeOoBXOAMMOCTU ANUTENbHOE BPeMs, TO MEexaHusm
KOpPPEeKLMN He cobbeT peanbHO OTCNEXEHHOE NONOXEHNE UCMONMHUTENBHOTO MeXaHu3Ma.

2.3. IHdopmauusi 0 COCTOSHUM ANCKPETHBIX BXOAOB nepeaaeTcs no nHrepdency RS-485.

3). Mpy ucnonb3oBaHUN YHKUMN PETPAHCMWUCCUM Ha aHarnoroBbli BbIXO4 Mpubopa pacnpeaensioTcs crnegylolime
aHanoroBble curHanbl perynsaropa (CM. napameTpbl ypoBHS 9):
- 3HaveHue aHanorosoro Bxoga Al1, Al2; paccornacoBaHue perynstopa, Tekyllee 3afjaHue perynstopa, TOMbKo AnS
yHKUMM peTpaHcMumccum (Bo BCex CTpyKTypax perynstopos kpome 10.07=0;1;2).
- NONOXEHNe MexaHU3Ma MMMYNbCHOro perynsitopa.
1) BHyTpeHHsI NnepeMeHHas crnexeHus 3a BbIXogoM 6e3 obpaTHON CBS3W.
2) Bxop Al2 c obpaTHoW cBasbio (napameTtp 10.07=0004).

5.9. CTpYKTYpHble CXeMbl perynsiTopos

5.9.1. KackagHbin perynatop. CTpykTypHas cxema

[10.10]
Al2 [10.17]
Bxon 2 PID BHeLwH. -
Kanan 2 MASTER
K
— —»| Bedywui | _/_ LN Y|
Kp
[ Ti BHyTp.
Koc Td
MANO
PID
SLAVE L PY
Al1 > Bedombiti L SN
Bxop, 1 Kp _/_
Ti
Kawan 1 1-1X]| |- Td CurHan Ha
VUCMONHUTENbHbIN
MeXaHU3m
5.9.2. PerynaTtop cooTHoweHUA. CTPyKTypHasa cxemMa BblYMCIEHUS1 COOTHOLLEHUS
A1 XA
Bxopg 1 P
PeanbHoe
3Ha4yeHne
_ Xt-b | U3MepEeHHOro
K - Tt 1 napameTpa
X2 v
PeanbHoe | WHaukaTop MAPAMETP
COOTHOLLEeHne
Ei Paccornaco
BaHMe Ha
3agaHHoe na
k COgTHOLIJeHVIe | WHoukatop 3ABOAHHA | perynaTop
A
0.---------------____' 36,D,aHHO€3HaHeHMe
perynvpyemoro napameTpa
Al2 X2 ™ SP=k*X2+b

Bxop2 ——>
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6. YpoBHU paboTbl, YyPOBHU 3aUTbI, YPOBHU KOHUrypaLmum n

HaCTpoekK

6.1. Anarpamma ypoBHeln paboTbl, YyPOBHEN 3alnTbl U YPOBHEN KOH(Urypaumm

Bonee peTtanbHO ypoBHM paboThbl, YPOBHM 3alUWTbl U YPOBHU KOHGUrypauuvM onucaHbl B MOCneayHLmx
pasgenax AaHHoun rmasbl. [luarpamma ypoBHen paboTbl, 3awmTtbl U HacTpoek perynatopa MUK-25 npuseneHa Ha

pucyHke 6.1.1.

Muravvwe L _____

BKITHOYEHO i VMimeeTcsa ypoBeHb 3alUmTbl A5 U3MEHEHUS
[}
[}

pexXMMoB paboTbl paboyero ypoBHs i

N3meHeHue pexmmoB pabouero ypoBHs (6.4)
® /3MeHeHUe pexnma paboTbl perynsatopa (6.4.1)
® /3MEHEHUe 3HaYeHns 3agaHou Toukm (6.4.2)
® /3MEHEeHWe 3HaYeHus yrnpaensiollero sosgenctamns (6.4.3)

.

P ________ ,
) \ MimeeTcHa HECKOMbKO YPOBHEN 3alLNTbI OIS
YpoBeHb

KOHdurypaumm

I
I
N3MEHEHUSI KOHUIypaLIMN 1 HAacTPOeK )
I
I

M HacTpoek (6.5)

PucyHok 6.1.1 — [Juazpamma yposHel pabomai, 3auumsi U Hacmpoek peaynamopa MUK-25

6.2. YpOBHM 3al4MUTbI

YpOBHU 3awWnTbl B TOW UM WMHOM CTENEHW 3anpeLyaroT BbIMOMHEHWE HeXenaTemnbHbIX LEWCTBUN.
[aHHble YpO8HU 3awumebl I'I,DeaHaSHa‘-IeHbl ana 3awunTbl O60py,EI,OBaHMF|, TEXHONOrnm4ecKkoro npotecca

N B KOHEYHOM UTOre nonb3oBaTtena: OT HEBEPHOIo Unu cnyanHoro BBOJA 3HAYEHUN U I'IepeKJ'IIOLIeHVIVI
pexnmonB pa6OTbI, OT HEeCaHKUMOHMPOBAHHOIO UK HeXxenatenbHOro AoCTyna NOCTOPOHHUX UL K
CucTemMe ynpasrieHuda.

Nmeemcsi HeckonbKo ypoeHel 3awumsbli:

YpOBHM 3aWMThI
pabouero ypoBHs

1) YpoBeHb 3auThl UISMEHEHNS PEXUMOB paboyero ypoBHS
2) YpoBeHb 3aLNTbl U3BMEHEHNSI BUAA M 3HAYEHUS 3a4aHHOWN TOYKM

YpOBHM 3aWMThI

1) YpoBeHb 3awuThbl Npu BXOAE B PEXMM KOHMpMrypauum ans goctyna k napameTtpam 1-i

U3MeHeHUs rpynnel
KOHdpurypaumm m 2) YpoBeHb 3alnThbl Npy BXOAE B PEXMM KOHpUrypauum ans goctyna Kk napametpam 2-19-i
HacTpoek rpynn

6.3. Pabouun ypoBeHb. Pexxum PABOTA

Mpnbop nepexoauT Ha STOT yPOBEHb BCAKUI pas, KOr4a BKITYAETCs NUTaHKE.

N3 3TOro ypoBHS MOXHO MepevTu Ha MW3MEHEHVWEe pexMMoB paboyero ypoBHS UMM Ha YpPOBEHb
KOHUrypaLmm n HacTpoek.

O6bIYHO 3TOT ypoBeHb BbIGMpaeTcs BO BpeMsi paboTbl ANS yNpaBreHWUsi KOHTYPOM peryrnvpoBaHus. B
npouecce pabombl MOXHO OCYLLECTBMATb MOHWUTOPWHF, T.€. BM3yanbHO OTCREXMBATb WU3MEPSIEMYIO BEMUYUHY,
3afjaHHyl0 TOYKY U 3Ha4YeHWe ynpaBnsioLllero Bo3aencTBus. KpoMme TOro, MOXHO OTCREXuBaTb Ha CBETOOAMOAHbLIX
nHOMKaTopax pexumsl paboTbl perynstopa, CurHanbl TEXHONMOMMYECKOW CUrHann3aumMm npu NpeBbILLEHNN BEPXHETO
W HWXKHETO NpeaenoB OTKIMOHEHUS.
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6.4. NameHeHne pexXxMMoB paboyero ypoBHs, YPOBHM 3al4MTbl paboyero ypoBHA

Ha paboyem ypoBHE BO3MOXHO M3MEHeHWe pexnma paboTbl perynstopa — OcyLlecTBeHne nepexoaa u3
aBTOMAaTM4ECKOro pexvmMa ynpasneHus (kackagHbein — KY u nokanbHbin - J1Y) B pydHon pexum ynpasnexus (PY) un
obpaTHO, OCYLLECTBNATL U3MEHEHMNE 3HAYEHUST 3a4aHHON TOYKW, U3MEHSITb 3Ha4YeHVe YnpaBnsaoLlWwero Bo3AencTeums
(B py4HOM pexunme ynpaBneHust perynstopom).

MmeeTcs ypoBeHb 3almTbl 415 UBMEHEHUS PeXMMOB paboTbl paboyero ypoBHs.

6.4.1. UameHeHMne pexuma paboThkl perynsatopa
B perynatope MUK-25 nmeetcsa Tpu pexvma paboTbl ynpaBneHns 06beKTOM perynnpoBaHus:

® aBTOMaTUYECKUIA PEXMM PaboTbl, KOTOPbIA COCTOUT U3 PEXMMOB:
- KackagHbln pexum ynpasneHus - KY
- fioKasbHbIA peXuM ynpasneHus - J1Y

® py4yHON pexum paboTel - PY.

Pexum paGoTbl perynsitopa - aBTOMaTMYecKUA (KackafHbliA, MNOKanbHbIA) WM pyyHOW SBRSeTCs
3anomMuHaeMbiM cocmosiHuem. ocne BKMOYEHUSI NUTaHUA PErynsaTop HaxoOMTCS B TOM PeXume, B KOTOPOM OH
HaxoZMICsl HA MOMEHT OTKITOYEHNS.

KackagHbin pexum pabopbl perynatopa BbibMpaeTcs npn COOTBETCTBYIOLLEN KOHUIrypaLmum ero CTpykTypbl
B napametpe [10.07]=2,8,9. Cm. napameTpbl KOHUrypauum.

Bbibop pexuma ynpasnenus: pyyHon PY, nokanbHbii J1Y, kackagHbeii KY ocyliecTBnsieTca Haxatnem
knaeuwwu [P/A] Ha nepedHel naHenu perynsaTopa ¢ nocregyowyM HaxaTtueMm knasuwm [¢]. Mepexon u3 py4yHoro
pexuma ynpaeneHust PY B kackagHbli KY OGrokvpoBaH, U BO3MOXEH TONbKO Mocre Bbibopa NoKanbHOro pexvma
ynpasneHus J1Y.

KackagHbI pexum
ynpaBneHus
(MHamkaTtop KY)

Asmomamuyeckull Py4Hon pexum
peaynsamopa (MHamkaTop PY)

JokanbHbIN pexum
ynpaBneHus
(MHawnkaTop JTY)

Ha 6510k-cxeme yka3aHbl
B03MOXHbIE HarnpasneHust
U3MeHeHUs1 pexumos pabomai

1
1
1
1
1
1
1
1
!
1

PeXUum pa6omb/ : ynpaBneHus
1
1
1
1
1
1
1
1
1
1
1
1

PucyHok 6.4.1 — Beibop pexxuma yrpasieHusi pe2ynsimopom.

Boibop pexuma ynpaBneHuWs COMpPOBOXOAETCA CBEYEHMEM COOTBETCTBYHOLLEINO CBETOAMOOHOrO
WHAMKaTopa Ha nepeaHen naHenu npubopa:

- B KackagHOM pexume cBeTuTcs uHamkaTop KY
- B NTOKanbHOM pexume CBeTUTCS nHaukatop J1Y
- B Py4HOM pexume cBeTUTCS HaukaTop PY
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6.4.1.1. ABTOMaTU4YE€CKMI KacKagHbIN UK JNTIOKaNbHbIA PEXUM paboTbl.
MNMepexoa Ha py4yHOM peXum paboTbl

ABTOMaTN4YeCKNMn

KackafHbI1 Unu
NOoKanbHbIN

pexXum paboThbl
O vry

<= [P/A]

¥ py
= [J]
@ rPy

YpoeeHb
3awumsl

e B aBTOMatuMyeckoMm kackagHOM WNW NOKanbHOM pexume paboTbl perynatop ynpaensieT
0ObEeKTOM  perynvMpoBaHWsi  COMMacHO  BbIOPAHHOrO  3akoHa  pPerynupoBaHust U C
COOTBETCTBYHOLMMW HACTPOKaMMn Nonb3oBaTensi.

e B aBTOMatTMyeckoM pexumme paboTbl mHoukatop PY Ha nepegHer naHenu noraiueH.
Ceetutcsa oavH u3 mHgukatopoB JIY unu KY, B COOTBETCTBUM C BbIOpaHHbIM Ha [aHHbIN
MOMEHT PEXMMOM.

e [Ina nepexoga B pyyHOU PeXum ynpaeneHns Heobxoammo HaxaTb knasuwy [P/A] Ha
nepegHen naHenu perynsaropa.

e ingukatop PY Ha nepegHen naHenn Ha4YMHaeT MuraTb.

e Ecnu onepatop Haxan knaeuwy [¢'] B npouecce MuraHus uiankatopa PY (npubnuantensHo
3-4 cekyHabl) — npounsonaeT ukcayusi 8bibpaHHO20 pexuma N perynatop neperaeT B pexnm
py4Horo ynpaeneHus, uHamkatop PY 6yaet ceetuTbeca — uTo ByAeT B AanbHenweM ykasbiBaTb
Ha py4HOW pexum paboThbl.

e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUI HaxaTuem knasuwwn [¢'], To gaHHbIe
AeNCTBMA onepaTopa BOCTMPUHMMAIOTCA Kak HeBepHoe [eNCTBMe WM CryyYyanHoe
nepeknoyeHne pexunma paboTsbl.

e JOTO W nNpeacTaBnseT ypoeeHb 3aljumbl OT Cry4alHOro NepekrnioYeHns pexmma paboThbl,
unHaukatop PY nepectaHeT muratb M MOracHeT, a perynstop ocTaHeTcs B aBTOMaTU4eCcKoM
pexume yrnpaBneHns — KackagHOM MIn NoKanbHOM.

6.4.1.2. Py4yHoW pexunm paboTbil.
MNepexoa Ha aBTOMaTU4eCKUM NOKamNbHbIA PEXUM paboTbl

Py4yHoW pexum
paboTbi

O ky
O ny

® py
@ [P/A]
KY

ny
PY

= [J]

O ky
® ny
O py

YpoeeHb
3awumsl

e B pyyHom pexume paboTbl onepatop C nepegHerd MaHenu C MNOMOLbK knaBuw [A]
“6onbwe” n [VY] “meHblie”, ynpaBnseT BbLIXOAOM perynstopa, Tem cambiM opmupyeT
3HayeHne ynpaBnsoLLEero BO3AenCcTBNs, NogaBaeMoe Ha UCMONHUTENbHBIN MEXaHWU3M.

e Nngukatop PY Ha nepegHen naHenu ceetutcs. MHankatopol KY u J1Y He ceeTaTcA.

e [Ins nepexoga B aBTOMATUYECKUW JIOKaslbHbIU PEXUM PEXMM YrnpaBreHus Heobxoaumo
Ogax0Obl HaxaTb knasuwwy [P/A] Ha nepegHen naHenun perynaropa.

e VHaukatop JTY Ha nepeaHen naHenu HauynHaeT MUraTb, eCnv onepaTtop Haxan knasuwy [¢']
B mpouecce MuraHus uHgukatopa JY (npubnuautenbHo 3-4 cekyHObl) — npousonget
¢ukcayuss ebIbpaHHO20 pexuma W perynatop nepevaeTr B PEexXVM aBTOMaTUYeCKoro
JI0KarbHO20 ynpaBneHuns.

e VHankatop PY noracHeT n 3aceBetutcst uHgukatop JIY — uto OygeT B AanbHenem
ykasblBaTb Ha aBTOMaTUYECKUIA JIOKasIbHbIU PEXUM paboThbl.

e Ecnu onepatop He nodmeepxdaem CBOUX AeNCcTBMI HaxaTvem knasuwum [¢'], To oaHHbIe
OEeNCTBMSA  onepaTopa BOCMPUHMMAOTCH Kak HEBEpHOe [JeUCTBME WK CrlyyYariHoe
nepekniyeHne pexuma paboTsbl.

e OTO M NPeAcTaBnsieT ypos8eHb 3auwjUmbi OT CIy4alHOro NEepekIiovYeHnsa pexuma paboTbl,
uHavkatop JIY nepectaHeT muratb M MOracHET, a PErynsaTop OCTAHETCS B PYYHOM peXUMme
ynpaBneHus.
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6.4.1.3. ABTOMaTU4e€CKMI NOKanbHbIA PeXUM PaboTbl.
MNepexon Ha aBTOMaTU4eCKUM KacKagHbIN peXxum padboTbl.
BHyTpeHHee unu BHelWHee KackaaupoBaHue

ABTOMaTHyeCKUM e B aBTOMaTU4eCKOM flOKarbHOM pexunme pa6OTbI perynatop ynpasndeTr 00ObEeKTOM

noKanbHbIN perynmpoBaHus COrfacHoO BbIOpPAHHOrO 3aKoHA PErynMpoBaHuMs UM C COOTBETCTBYHOLLUMU
pexum paboThbl HacTpovikamu nonb3oBaTens.
O kv
® ny e NHavkatop Y Ha nepegHen naHenun ceeTtutcs. MHgmkaTtopsl PY n KY He ceeTaTcs.
O py
< [P/A] e [Ina nepexoga B aBTOMAaTUYECKUN KackadHbil PEXUM PEeXum ynpasreHuss Heobxoammo
mpux0bl HaxaTb knasuwy [P/A] Ha nepegHen naHenu perynaropa.
? KY e VnaukaTop KY Ha nepefHeii naHeny HauvMHaeT MuraTb, €Crnv onepaTtop Haxan knasuwy [¢']
ny B npouecce wmuranua wuHaukaTtopa KY (npubnuauntensHo 3-4 cekyHObl) — npowusonget
O py ¢ukcayus eblbpaHHO20 pexuma W perynatop nepenaeTr B PexXuVM aBTOMaTUYeCcKoro
KackadHO20 ynpaBneHus.
= [J]
@ Ky e VHaukatop NY noracHeT u 3acBetutcs uHaukatop KY — yto Oygetr B panbHenwem
O ny yKa3blBaTb Ha aBTOMAaTUYECKUI KacKaOHbIl pexum paboThbl.
O ry
e Ecnu onepatop He nodmeepxdaem CBOVX OeNcTBUI HaxkaTuem knasuwwn [¢'], To gaHHbIe
YpoeeHsb OeNCTBMSA  onepaTopa BOCMPUHMMAOTCH Kak HEBEpPHOe [JOeWCTBME WK CryyYanHoe
3awumsl nepekniYyeHne pexuma paboThbl.

e OTO M NpeacTaBnseT yposeHb 3aujimbi OT CIy4aWHOro NepekrnioveHnsa pexuma paboTbl,
uHavkatop KY nepectaHeT muratb M MoracHeT, a pPerynsitop oCTaHeTcs B aBTOMaTUYECKOM
NOKaNbHOM pexume ynpaBneHus.

6.4.2. \ameHeHUe 3HaYeHUA 3a,aHHOW TOUYKUN

Mpu BknoveHnn perynatopa MUK-25 yctaHaenusaetca pexum PABOTA. Ha gucnnen NMAPAMETP
BbIBOANTCS 3HAYEHME U3MepsieMon Benn4dmHbl, a Ha aucnnen SABOAHHSA — 3HauyeHne 3agaHHON TOYKM.

B perynatope MUK-25 nmeetcs ABa BuMAaa 3agaHHOM TOYKW, UCMOSMb3yeMOW TOMbKO B aBTOMaTU4ECKOM
pexume ynpasneHusi. Micnonb3oBaHue BHELLUHEN 3a4aHHOW TOYKM JOMYCKaeTCs mMosibKO B CTPYKTypax perynsatopos
[10.07]=0;3;5;10;11. OaHHble BuAbl 3aAaHHbIX TOYEK NPOrpaMMMpylOTCS Nonb3oBaTeneM M BbIGUparTCs COrnacHo
ypoBHs 10 nyHkToB [10.07] n [10.10] meHto KoHpurypauum:

[10.10] = 0000 — TONbKO BHYTPEHHAS 3aAaHHas Tovka (Mo-ymMonyaHuio),
[10.10] = 0001 — BHYTpEHHSA 1 BHELLHAS 3a4aHHas TOYKa UNKU BHeLLHee KackaaupoBaHue.
(v BbIODpaHHOM pexume kackagHoro ynpaeneHus KY).

BHyTpeHHAs 3agaHHasi ToUka U3MEHSIETCS ¢ NnepeaHen naHenu npubopa. 3HayeHne BHYTPEHHEN 3a4aHHOM
TOYKN ABMAETCA 3aroMuHaeMmbiM 3HayeHueM. locne BKMHYEHUS MUTaHUst perynatop HavuMHaeT paboTty ¢ Tem
3HaYeHMEeM 1 C TEM BUOOM 3aaHHOM TOYKU, KOTOPOE ObINO HA Ha MOMEHT OTKITHOYEHUS.

BHelLHss1 3agaHHas Touka 3agaeTcsi ¢ BHELWHero aHanorosoro exoaa Al2. Mpu BeiGpaHHOM Buae 3agaHHom
Touykn kak BHELUHAA Bo3amoxkeH Tonbko ee koHTposnb Ha gucnnee 3ABOAHHA, naveHeHUTb ee 3HayeHune C
nepeaHen naHenu perynsatopa HEBO3MOXHO.

BHYTPEHHSASA (TOKAJNTIbHASA)

3afaHHas ToYKa MUK-25
BHELLUHAA
(AMCTAHLIMOHHAA) 380 Bbixoa BHYyTpeHHero 3agatymka
3afjaHHas ToukKa AV /
Bxop Al2

BXOAHOW CUrHan

3Ha4yeHue 3a4aHHOMN TOUYKU
- 3apaHue perynsatopy

PucyHok 6.4.2 — Budbl 3a0aHHOU MOYKU peayrnsimopa
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Mpoueaypa N3aMeHEeHUA 3Ha4YeHUss BHYTPEeHHeN 3a4aHHON TOYKMU
1. PeXXUM uHAMKauum Ana cmaHoapmHbIX PErynsiTopoB U PerynsiTopoB COOMHOWEHUST
e [pu yctaHoBneHHom napametpe [10.07]=0,3,4,5,10,11 ana ctaHaapTHbIX perynaTopos, a
TaKkke npu yctaHosneHHoM napametpe [10.07]=1,6,7 ona onsa perynsaTopoB COOTHOLLEHUS.
@ 1s e [pubop JOMKEH HaxoOUTLCS B PEXUME MHAMKALMKU NMapamMeTpoB perynsatopa (Begomoro-
O 2m SLAVE perynsatopa) — uigukatop 1/S csetutcs, a uigukatop 1/M He ceeTtutcs.

2. PeXxuM nHaMKauum ans KackaoHbIX perynsitopos

e [1pn yctaHoBneHHom napameTpe [10.07]=2,8,9 ans kackagHbIX perynsaTopos.

® 1s e [Ins u3MeHeHus 3adaHHOW Touku 8edomoz20-SLAVE perynatopa npubop AormkeH
O 2m HaxoouTbCH B pexuMme nHaukaumm napameTpos perynsartopa (segomoro-SLAVE perynsartopa)
o — nHaukatop 1/S ceetutcs, a nHgukatop 1/M He cBeTuTca. Tawke formkeH GbiTb BbIGpaH

pexum slokanbHoeo ynpasnenns. NHgvnkatop JTY ceetutcs.

e [Ina wn3MeHeHus 3agaHHOM ToukuM eedyujeeo-MASTER perynsatopa npubop OomkeH
HaxoouTbCA B pexvMe UWHOMKauMM napameTpoB perynsatopa (Begywero-MASTER
perynatopa) — nHoukatop 1/S He ceTuTcs, a wHamkatop 1/M cBetutca. Pexum paboThbl
KackadHO20 peaynisimopa Npou3BosibHbIN. MoXeT cBeTuTbes nHamkaTop PY unu Y nnu KY.

3. Mpouenypa n3mMeHeHUsA BHYTPEHHEeN 3afaHHOM TOYKM.

e [1pn BbIBpaHHOM perynaTope BblOpaTbh COOTBETCTBYIOLUA PEXUM MHONKALMN U3MEHEHUS
3a1aHHON TOMYKMN.

< [3B0AO] o [N N3MeHeHUs1 3Ha4YEHUs1 BHYTPEHHEW (NoKanbHOM) 3a4aHHOM TOYKM HEOOXOAMMO HaxaTb
knasuwy [3BA].

e Ha nepegHelt naHenu HauvHae muratb gucnnen 3ABOAHHA. Ha paHHom atane npu
muratowem aucnnee 3ABOAHHSA BO3MOXHO M3MeHeHWe 3HayeHus1 BHYTPEHHEW 3agaHHOMN

TOYKMU.

= [A] e C nepepgHelt naHenu ¢ nomoulbto knasuw [A] “Gonbwe” n [V] “MeHbLUE”, yCTaHOBUTL

= [V] HeoOXoaMMOe 3HaueHWe BHYTPEHHEW 3afaHHOW TOYKW, WHAOMUMPYEMOW Ha aucnnee
3ABOAHHA.

e Ecnn onepatop Haxan knasuwy [¢] B npouecce muranus aucnnes 3ABOAHHSA
= [ (mpubnuantensHo 3-4 ceKyHAObl) - PErynaTtop nepevaeT Ha pPexuM ynpaBrneHWs C HOBbIM
3Ha4YeHneM BHYTPEHHeN 3aJaHHOW TOYKW.

YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOMX OeWCTBUIA HaxaTueM knasuium [¢'] B npouecce
3awumsl Muranuns nHgukatopa J1Y (npubnusutensHo 3-4 cekyHAbl), TO AaHHblE OEWCTBUSA onepaTopa
BOCMPUHNMAIOTCSI KaK HEBEPHOE OENCTBUE UMK CIydaiHOE N3MEHEHNE 3HAYEHNS.

® 370 v NpefCTaBnsieT yposeHb 3aujUmbl OT CIy4alHOTO U3MEHEHUSI 3HAYEHUS] BHYTPEHHEro
3agaHus, uiamkatop J1Y nepectaHeT mMuratb M HAYHET CBETUTLCS, @ PErynsTop BepHeTcs B
paboTy C NPEXHUM 3HaYEHUEM BHYTPEHHEN (NoKarnbHOWM) 3aaHHOW TOUKM.

PeXumbl M3MeHeHus U nepekKkn4yeHusn 3agaHHoM Toukn. Crtatnyeckaa wm
AWHaMun4yeckas 6anchprBKa

OueHb BaXHbIM Ans HOpMarnbHOW paboTbl PErynsTopoB ABASETCA HanMume B HUX 6e3ydapHo20 (rnasHoeo)
MEePeKMOYeHUsT Unnu U3MEeHEeHUs1 3aaHHOW Toudku. [lepeknioyeHue unv nsMeHeHue 3afaHHOW TOYKU perynsTopa
MWK-25 npoucxoaut B cny4yasx:

® repeknioyeHre perynaTtopa ¢ py4yHoro pexuma paboTel Ha aBTOMaTUYECKUiA;

® /3MeHeHVe 3HauYeHns BHYTPeHHel 3a4aHHON TOYKM C nepegHen naHeny npubopa nnu no uHtepdeiicy;

® MepekioyeHne C BHyTPEHHEN 3a4aHHON TOYKU Ha ANCTaHLMOHHYIO 1 Ha06opOT;

® MepekIioYeHne C NoKarnbHOro pexvma paboTbl B KackagHbI pexum paboTel 1 Ha060poT.

MameHeHne (unun nepekrnioveHne) 3agaHHoM TOYKU perynstopa obecneynBaeTcsd C MOMOLLBIO CTaTUYECKOn
nnn AnHammyeckoln 6anaHcUpoBKM y3na 3agaTyvka perynsropa.
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B 3aBucumocTn OT 3Ha4YeHW napameTpoB MeH koHdurypaumm [10.11] — cTaTnyeckas 6anaHcupoBka
3apgaHua un [10.12] — ckopocTb AMHaMMYeckon GanaHcupoBkM 3afdaHus B perynstope MUK-25 ecTb pasHble pexxumbl
CTaTMYeCKOW U AnHaAMMYeckow 6anaHCMpPOBKK:

e 1 pexxum: [10.11]=0, [10.12]=0 — 3apgaHne He n3ameHsaeTCs,
e 2 pexxum: [10.11]=0, [10.12]=0 — anHamm4yeckasa 6anaHcMpoBka,
e 3 pexxum: [10.11]=1, [10.12]=0 — cTtaTtnyeckas 6anaHcnpoBka.

®dyHKUMOHanbHas cxema paboThbl
cTaTU4eckol 1 AMHamu4veckon 6anaHCcMpoBKKM NoKasaHbl B Tabnumue 6.1.

NAPAMETP

3ABOAHHA

SPnew

=)

SP

GanaHcMpOBOK MoKasaHa Ha pucyHke 6.2.

cTatuyeckas

(DyHKLI,VIVI pexnmonB

CKOpOCTb U3MEHEHUS 3aaaHNs

npu AUHaMU4ecKon
6anaHcuposke [10.12]

6anaHcypoBka 3apaHve
perynatop
+— ryJiAToRy
OuHamunyeckasn
6anaHcupoBka

PucyHok 6.4.3 — ®yHKkyuoHanbHasi cxema banaHcupogok peaynamopa MUK-25

MpumeyaHune. Ha cxemMe yCnOBHO NMoKa3aHO MOMOXEHWe nepekniyvaTenel Ans aBToMaTu4eckoro pexmnma
paboTbl perynsitopa 1 AMHamu4eckon 6anaHcMpoBKu.

Tabnvua 6.1. PyHKUMKM pexnmoB banaHcmpoBok perynatopa MUK-25.
£ 3HaueHve
5 2| napametpos
= Q)
§ é [OnHamunka n3ameHeHust 3aaHHON TOYKN
[0
o % [10.11]|[10.12]
O
1 0 0 DUKCMPOBaAHHOE 3HAYEHME 3a0aHHOW TOYKM
MepeknioyeHne
Mpwn nepeknioyeHn 3agaHne HaunHaeT N3MeHATCS OT 3HadveHus Bxoga Al1 go
pexuma pacorel 2 0 >0 CTAaHOBMEHHOrO 3Ha4YeHWs 3afjaHnsi Co ckopocTbto B6anaHcuposku [10.12]
PYYHOW-ABTOMAT Y A p p :
3 1 0 Mpwu nepekntoueHun SP= Al1
N3meHeHne 1 0 0 DrKCMPOBaAHHOE 3HAYEHME 3a0aHHOW TOYKM, €€ U3MEHEHNE HEBO3MOXHO
BHYTPEHHEW 3anaHHoNn Mpn n3meHeHUn 3ajaHne HauMHaET 3MEHSITCA OT ero nNpeablayLLero 3Ha4YeHus
TOYKM (C NepeaHen 2 0 >0
[0 YCTaHOBMEHHOIo 3Ha4YeHus1 Co ckopocTbio HanaHcuposku [10.12]
n::fgmq:'e“ﬁ”c n)o 3 1 0 Mpwn n3veHeHnn 3afaHne MrHOBEHHO MEHSIETCSI OT €ro NpeabIAyLLEero 3HaueHust
P y [10 YCTaHOBMEHHOro
1 0 0 He Bo3MoXxHO
MepeknioyeHune c
BHYTPeHHel paGoyert 0 >0 Mpu nepeknioyYeHnn 3ajaHne HauMHaeT N3MEHSTCS OT ero npeablayLero
TOYKWN Ha BHELLHIOW U 3HaYeHVsa [0 YCTaHOBIIEHHOIO 3HAYEHNs CO CKOPOCTbI0 6anaHcmposku [10.12]
HaobopoT 3 1 0 Mpn nepekntoYeHn 3agaHne MrHOBEHHO MEHSIETCS OT ero nNpeAaplayLero
3HaYeHWs1 4O YCTAHOBMNEHHOrO HOBOTO.
Mpumevanne. Ecnn 3HaveHne [10.12]#0, TO 3Ha4YeHMe CKOPOCTU AMHaMM4Yeckol GanaHCUPOBKU

ycTtaHaenueaetcs B npegenax (0; 999,9] tex.ea./MuH.
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6.4.3. U3ameHeHMe 3Ha4YeHUsA ynpaBnsaloLEero Bo3aencreus

o [1ns U3BMEHEHUS 3HaYEHMS yNPaBnsoLLEro BO3OEVCTBUSA PEryNATOP OOIMKEH HAXOOUTLCS B
PYyYHOM pexuMme ynpasreHus. Ecrnn perynstop HaxoguTcsl B aBTOMaTUYECKOM PEXUME, ero

@ pPy HeoBX0AMMO NepeBECTM B PYYHOW PEXMM ynpaBneHnst — cM. pasgen 6.4.1. MHgnkatop PY Ha
nepegHen naHenu ceeTuTcd. BeibpaH py4HON pexum ynpasneHus.

<= [A] e B pyyHOM pexume paboTbl onepaTtop C nepegHen nNaHenu ¢ NOMOLLb knasuw [A]
= [V] ‘bonbwe” n [V] “meHblue”, ynpasnseT BbIXOAOM perynaropa, Tem cambiM dopmupyeT
3HayYeHWe ynpaBnsloLWEero BO3ENCTBYSA, NOAABAEMOE Ha UCMOMHUTENbHBIA MEXaHN3M Yepes
kntoun BOJIbLUE-MEHBLUE vnv aHanoroBbin BbIXO4, B 3aBUCUMOCTU OT BblOpaHHOro tuna
perynsatopa (cm. napameTp [10.07] ypoBHsi 10 KoHuMrypaumn).
BuUXia
e 3HauyeHuWe BbIXOAHOrO curHana B % (B 3aBUCMMOCTY OT BbIGpaHHOWM CTPYKTYpbl perynartopa
nHaMUMpyeTcsa 3HadyeHue Ha aucnnee BUXIO:
- BbIXOOQHOrO aHarnoroBoro curHana,
- 3Ha4yeHne BblaaBaeMon MOLLIHOCTM Ha BbixogHble kntoun BOJIbLUE-MEHBLLE,
- BHELUHWI CUrHan norioXXeHus MexaHuama (ucnons3oBaHue sxoga Al2).

o [Ipn U3MEHEHUN 3HAYEHUS YNPaBNSAOLLEro BO3AENCTBUS NOCMe NepBOro Haxartus nobon
n3 knasuw [A] “Gonbwe” nnn [V] “MeHblwe” HaunmHaeT murate gucnner BUXIA, nunbo
cBeToanoaHble uHavkatopbl A unu VY, ykasbiBas TEM caMblM OMepaTopy Kakow napameTp
(curHan) B 4aHHbI MOMEHT U3MEHSAETCS.

BuXia
e [locne OKOHYaHMA W3MEHEHUS 3HaYeHWs YNpaBnALLEro BO3OEWCTBUSA, NO OTNyCKaHUu
knasuw [A] “Gonbwe” unn [V] “meHbwe” no ucteyenun 3-4 cekyHg aucnnen BUXIA
nepecTtaeT MuraTb, a 3Ha4yeHue BbiIxoga PUKCUPYETCHA B SHEPTOHE3aBNCMMON NaMSATW.
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6.5. YpoBeHb KOH(Urypaumm n HactTpoek

e C MNOMOLLbIO 3TOMO YPOBHSI BBOAAT MapaMeTpbl U KOHCTaHTbI perynstopa, napameTpbl curHanvsaumm
OTKIMOHEHWI, NapameTpbl uNbTpa, NapameTpbl 3adaHus Tuna BxoAda, TWMa ynpaefieHusi, Buaa 3adaHHOW TOYKM,
napameTpbl ceTeBoro oOMeHa, NapameTpbl KanuOpOBKM, a Takke PEeXUMbl paspelleHus Bxoda B MEHH0
KOH(Urypaumm 1 3anucu napameTpos.

e [MapameTpbl pasgeneHbl MO rpynnam, Kaxagas U3 KOTopbiX HasbliBaeTcs "ypoBeHb". Kaxpgoe 3apaHHoe
3HayeHne (ANemMeHT HacTpoWKu) B 3TUX YPOBHAX HasbiBaeTca "mapameTtpoM". [lapameTpbl, ucnonb3yemble B
perynatope MUK-25, crpynnupoBaHbl B cnegyowme 19 ypoBHeEN M NpefcTaBrieHbl Ha AnarpaMMme — CM. PUCYHOK
6.2. IHamkauus 3HavYeHns napaMmeTpoB KOHUIypaLmm n X HOMEPOB yKa3aHbl Ha pUCYHke. 6.3.

Bbi3oB ypoBHSA KOHduUrypaumm
M HacTpoekK U3 pexuma
PABOTA gnutenbHbIM
HaxkaTmeMm 6onee 3 ¢ KnaBuWWMK

]

Bbixop 13 ypoBHs
KOHdurypauum n
HacTpoek

PucyHok 6.2 — [JQuaspamma yposHeli KoHgbuaypauuu u Hacmpoek

- Mepexon B aBTOMaTM4YECKOM pexume
— (3} ()
a0
G |
1.02. I
" [aHHble  ypOoBHM KOHCbg;}llﬁ)aL(l)MI\I;II
: ! AOCTYMHbl  TOMbKO B
1.08 |1—_5E pexume ynpasneHus!
Gy | =

’ . 3HayeHue napameTpa
o B B I B e
11 _1 1
> Homep napameTtpa
24 L YPOBEHb 2
T e MapameTp 2.05
I_ 11 _1
BUXI4
P —— i cumsonsbl P ykasbiBatoT o
Irl e TOM, YTO NPUGOP HaXoOAUTCA B
i - pexume KoHdurypauum

PucyHok 6.3 — UHOukayus 3Ha4eHuUs napamMempos KoHghuzypayuu u ux HOMepos.

6.5.1. BbI30B YPOBHSA KOH(pUrypaLum u HacTpoek

BbI30B ypoBHS1 KOHbUrypauum n HacTpoek ocyliecTnsietcs ns pexuma PABOTA gnutenbHbiM, 6onee 3-x
CeKyH[l, HaxaTuem knasuwm [£¥]. Perynatop MUK-25 MOXeT HaxoauTbCs B OAHOM M3 PEXUMOB — PYYHOM WS
aBTomaTtmyeckoM. OTnuuMe B KONMUYECTBE BbI3bIBAEMbIX YPOBHEN KOHMUrypauum B pasfuyHbIX pexumax — CM.
anarpaMmmy npuBEAEHHYO Ha pUCYHke 6.2.
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6.5.2. HasHauyeHue ypoBHeN KoHdUrypauum

Homep HocTtyn k YPOBHIO B pexumax
YPOBHA Hashauehve YPOBHS B aBTOMaTnyeckom B py4yHom
1 HacTtponka napameTpoB perynsaropa + +
2 KoHdurypaums aHanorosoro Bxoga Al1 (napametp) + +
3 KoHdurypaumsa aHanorosoro Bxoga Al2 (3apaHwe, + +

NnonoXeHne MexaHmama)
4 KoHdumrypaums guckpeTtHoro Beixoga DO1 + +
5 KoHdbmrypaums guckpeTtHoro Beixoga DO2 + +
6 KoHdurypaumst guckpeTtHoro Bbixoga DO3 + +
7 KoHdburypaumsi guckpeTtHoro Bbixoga DO4 + +
8 KoHdhmrypaumsa QuCKpeTHbIX BXOA0B + +
9 KoHdmrypaumsa ananorosoro Bbixoga AO + +
10 KoHdurypaums cTpyKkTypbl perynatopa + +
11 ABcumcchl OnopHbIX ToYek NnHeapusaummn Bxoga Al1 + +
12 OpamHaThbl ONopHbIX TOYEK NMHeapu3aummn Bxoga Al1 + +
13 Abcumcchbl onopHbIX ToYeK NnHeapusaumm Bxoga Al2 + +
14 OpauHaTbl ONopHbIX ToYeK NnHeapu3aumu Bxoda Al2 + +
15 MapameTpbl ceTeBoro obmeHa + +
16 Kanubposka Bxoga Al1 - +
17 Kanubposka Bxoga Al2 - +
18 Kanubposka aHanorosoro Bbixoga (AO) - +
19 Paspelerue nporpammumpoBaHus. 3anvucb + +

6.5.3. Bbibop napameTpoB

e [1ns BbIbOpa NapaMeTpoB Ha KaXXOoOM YPOBHE HEOOXOAMMO HaXaTb KnaBuLly
[¢']. Npu kaxgom HaxkaTum knaeuwmn [¢'] nporcxoauT nepexod K criedyoLiemy
napameTpy.

H

MapameTtp 2

e Ecnu HaxaTb knasuwy [&] Ha nocnegHem napameTpe, AUCTNEN BEPHETCS K
[apawerp 3] NepBoMy napameTpy TEKYLLETO YPOBHSI.
:

.

6.5.4. dDukcupoBaHuMe HaCTPOeEK

H

e YTOObl M3MEHUTb HACTPOWKM MapameTpoB MMM YCTAHOBKW, MOMb3yWTeCb
knaeuwamun [A] vnm [V], a satem HaxmuTe knasuwy [¢']. B pesynbrate
HacTpovika 6yneT 3acmkcpoBaHa.

e Heobxooumo NOMHMTB, YTO huKcauMs M3MEHEHUI MPOUCXOOUT TOMbKO MO
knasuie [¢].

e Ecnun Ha ypoBHe KOHdUrypaumm uM HacTpoek Obin Bbi3BaH napameTp Ans
MOAMMUKALUN U HE HaXumanacb HM Of4HA W3 KMNaBULLl B TEYEHWE OKOMOo 2-X
MUHYT, npubop nepenget B pexum PABOTA. Jaxe ecnu napameTtp 6bin
MOANMULMPOBAH M He Haxumanach knasuvwa [¢], TO B TedeHne oKkomno 2-x
MUHYT, npubop nepevigetr B pexum PABOTA u usmeHeHne He 6ydem
3aghuKkcuposaHo.

e [pn nepexode Ha ApYyroin ypoBeHb C MOMOLLBIO Knasuwm [€¥] napameTp u
HacTpoika, M3MeHeHHble [0 nepexoga 6e3 HaxaTtusa knasuwn [&F], He
¢hukcupyromcs.

e [lepeq OTKNIOYEHNEM NUTAHUSA crneayeT cHavyana 3auKCMpoBaTb HACTPONKK
WU yCTaHOBKM napameTpoB (Haxatvem knasuwm [¢]). Hacrtpoiku u
YCTaAHOBKM MapameTpoB WHOr4a HEBO3MOXHO U3MEHUTb MPOCTbIM HaXaTuem
knasuw [A]vnnn [V].

e Heobxo0dumo NMoOMHUMB, YTO NOCIe NPoBeaeHNs MOAUMUKALUN HEOOXOAMMO
Npon3BeCcTM 3anucb napamMeTpoB (KO3(PPULMEHTOB) B 3HEProHe3aBUCHMYIO
namatb (cM. pasgen 6.5.5), B NpoTMBHOM cny4ae BBeAeHHas UHOopMauns He
OyLeT coxpaHeHa npuv OTKIKYEHUN NUTaHNS perynsTopa.
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6.5.5. YpoBeHb pa3pelueHMA BXxoaa B KOHdUrypauuio v 3anmcb napameTpoB B
3HEepProHe3aBUCUMYIO NaMSATb

1) BbI30B ypOBHS KOH(Urypauum n HacTpoek ocyllectensietcs us pexmma PABOTA anutencHbiM, 6onee
3-X CeKkyHf, HaxaTtvem krnasuwwm [2¥]. Monb3oBartens nonydaer goctyn Tonbko K YPOBHKO 1 (c HanBornee yacto
UCMnornb3yemMbiMy OnepaTUBHBIMU NapaMeTpami).

2) ins nepexopa Ha YPOBHW koHdurypaumm 2-19 Heobxoagnmo Ha YPOBHE 1 BbibpaTe napametp 1.09 n
¢ nomoubto knasuw knaevw [A] u [ V] BeecTtu napons 0002. HaxaTb knasuwwy [¢]. Mocne aToro, nyTem HaxaTus
knasuwm [4¥], BoamoxeH Bxog Ha YPOBHMU 2 - 19.

3) MNpn YacToM pegakTMpOBaHMM NapamMeTpoB, UMEETCS BO3MOXHOCTb OTKMIOYUTb YPOBEHb CUCTEMbI

3awuThl (MpegHa3HavyeHHbId ANng 3aluTbl OT MoauduKaumy napameTpoB MpU CryYyavHOM UMW HeXemnaTerbHOM
pocryne) yctaHoBkol napameTpa 19.00=0001.

3HayeHune YCTaHOBOYHbIX NapaMeTpoB 3allnTbl cneagyuimne:

Mapamemp 19.00. PaspeweHue exoda Ha YPOBHU 2 - 19

3HayeHue napameTpa
[ocTynHble ypoBHU

19.00

0000 Bbi30B ypoBHA KOHGUrypaumm u Hactpoek u3 pexuma PABOTA ocyuwectengaetcs
AnuTenbHbIM Gonee 3-X CeKyHA HakaTveM KnaBuwu [4¥], ¢ OOCTYNOM TOMbKO Ha
YPOBEHb 1.

0001 PaspelieHne nporpaMmmmpoBaHus.

Bbi3oB ypoBHA KoHMrypaumm u Hactpoek u3 pexuma PABOTA ocyuwlecTtBnseTcs
AnuTenbHbIM Gonee 3-X CeKyHO HaxaTvem knasuwm [£¥], ¢ [OOCTynom Ha Bce
YPOBHW, 6e3 BBoga napons B napametpe 1.09.

[Mapamemp 19.01. 3anuck napamempos 8 3HepP2oHE3a8UCUMYHI Namsmb

3HayeHue napameTpa
BbinonHsiemas onepauus

19.01
0000 3anucb NapameTpoB B SHEProHE3aBUCKMMYIO NaMATb HE npou3sodumcs
0001 3anucb NapameTpoB B SHEProHE3aBUCMMYO NaMATb Pou38oOUMCs CneayoLmmM

obpasowm:

1) MNpomnssecTn moandukaumo BCex HeOGXoANMbIX MapaMeTpOoB.
2) YctaHoBUTb 3HayeHue napameTtpa 19.01 = 0001.

3) HaxaTtb knasuwy [¢&].

4) Ha gucnnee 3ABOAHHA nosiBatca cumonel "3MM", ykasbiBag 0 TOM, 4YTO
NPOVCXOANT onepaLmns 3anncu B SHEProHe3aBUCMMYHO NaMATb.

5) Mocne ykasaHHbIX onepauun bygeT npou3BeaeHa 3anncb BCeX MoanrLMpoBaHHbIX
napameTpoB B SHEProHe3aBuncMMYyto NamMsaTb. [locne npoBeaeHus 3anucu napaMeTpoB
npnbop nepenget B pexum PABOTA. TNocne 3anucy napameTp 19.01 aBToOMaTU4YECKN
yctaHaenusaetca B 0000.
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7. KOMMyHMKauMOHHblIe hyHKLUN

MwukponpoueccopHbin perynatop MUK-25 moxeT obecneuntb BbIMONTHEHNE KOMMYHUKALMOHHOW (DYHKUNN
no uHTepdency RS-485, no3BonsilOWEN KOHTPONMpPOBaTb U MOOUMUMPOBATL €ro napameTpbl Npu MOMOLLM
BHELLHEro yCTponcTea (KoMnbloTepa, MUKPONPOLIECCOPHOWM CUCTEMBI YNpaBreHuns).

MHTepdenc npegHasHavyeH Ansa KoHdurypupupoBaHus npubopa, ANS UCMONb30BaHUA B KayecTBe
yAaneHHoro KoHTponnepa npu paboTe B COBpPEMEHHbIX CeTAX ynpasnewus u cbopa wHbopmauum (npvema-
nepegayv KomaHg v garHeix), SCADA cuctemax 1 T.M..

MpoTokonom cBsi3n no uHTepdericy RS-485 sensetca npotokon Modbus pexum RTU (Remote Terminal
Unit).

[ns paboTbl HEOO6XOAMMO HACTPOWUTL KOMMYHWKALMOHHbLIE XapakTepucTuku perynatopa MUK-25 takum
obpasom, 4TOoGbI OHM coBnaganu C HacTpokamu obMeHa OaHHbIMU [FAaBHOMO KOMMblOTepa. XapakTepucTukv
ceTeBoro obmeHa HactpamsatoTca Ha YPOBHE 15 koHdurypauuw.

Mpu obmeHe No uHTEpdENCHOMY KaHany CBSA3M, eCn MPOMCXOOUT nepefava AaHHbIX OT KOHTponnepa B
ceTb, Ha NnepegHen naHenu perynatopa muraet nuaukatop IHT.

MporpammHogocTynHble perncTpbl perynatopa MUK-25 npueeneHsl B Tabnuue 7.1 pasgena 7.1.

Hoctyn k pernctpam onepaTusHoro ynpaenexnus No 0-31 pa3pelueH nocToAHHO.

JocTyn K peructpam nporpammupoBaHus 1 koHdurypauum No 32-186 paspeluaeTtcs B criyvyae yCTaHOBKM B
«1» perucTpa paspelueHns nporpammupoaHnst No 31, kKOTOpoe BO3MOXHO OCYLLECTBUTb Kak C NnepeaHen naHenm

perynatopa MUK-25, Tak u ¢ nepcoHansHo 3BM.

KonnuecTBo 3anpaluvBaembix pervcTpoB He OOMMKHO mpeBblwate 16. Ecnv B Kagpe 3anpoca 3akasaHo
6onee 16 peructpos, perynsatop MUK-25 B oTBeTe orpaHnynBaeT ux KONMYeCTBO A0 NepBbiX 16-Tn perncTpos.

Mpn nporpammupoBaHmn ¢ 3BM Heob6xoaMMO KOHTPOMMPOBATbL AManasoHbl WM3MEHEHWS 3HaYeHuin
napameTpoB, ykasaHHble B Tabnuue 7.1 pasgena 7.1.

Onsi obecneyeHnss MMHUManNbLHOIO BPEMEHU peakumu Ha 3anpoc oT OBM B KoHTponnepe cyuiectByeT
napametp — 15.02. «TanM-ayT Kagpa 3anpoca B CUCTEMHbIX TakTax koHTponnepa 1 TakT = 250 mkcy». MuHumansHo
BO3MOXHbIE TaM-ayTbl AN pa3fnMyHbIX CKOPOCTEW crneayroLLme:

Bpems nepenaum Tanm-ayT,
CkopocTb, 6ut/c Kagpa 3anpoca, B CUCTEMHbIX TaKTax
McekK 1 TakT = 250 MKC
2400 36,25 145
4800 18,13 73
9600 9,06 37
14400 6,04 25
19200 4,53 19
28800 3,02 13
38400 2,27 10
57600 1,51 7
76800 1,13 5
115200 0,76 4
230400 0,38 3
460800 0,2 2
921600 0,1 1

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

10 6uT * 8 6anT
Tnepeﬂa‘-llll Egle 111 ] 1 I ——— , MCeK
V 6uTt/cek

Ecnu Habnopatotca vacTtble cboun npu nepepgadye AaHHbIX OT KOHTpoInepa, 1o Heobxoanmo YyBENU4nNTb
3Ha4yeHune ero TaﬁM-ayTa, HO Npu 3TOM y4eCTb, 4YTO Heobxoanmo YBENNYNTbL BpeMsA NMOBTOPHOIo 3anpoca oT OBM,
T.K. BCeraa BpemMd NoOBTOPHOIo 3anpoca AO0JIKHO ObITb 6onbLUe TaﬁM-ayTa KOHTposnnepa.
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7.1. Tabnuua nporpaMMHOAOCTYNHbLIX perncTpoB perynatopa MUK-25

Tabnuua 7.1. NporpammMHoaoCTynHblE perucTpbl perynatopa MUK-25

DYHKUMOHANbHbIN Appec HanmeHoBaHue napametpa [nana3oH nameHeHus
KoA onepauuu peructpa [MapameTp ypoBHsi kKoHUrypaumm] (AecAaTUYHbIe 3Ha4YeHUs1)
03 0 Peructp ngeHtudpmkaumm nsgenus [15.03]:
Mn.6aiiT - koa 1 mogdens usnenus 25 DEC, XX.25 DEC (no-6aintHo)
Crt.6a1T - Bepcus nporp. obecneyeHns XX DEC XX.19 HEX (no-6awTtHo)
03 1,2 CocTtosiHne anckpeTHbix Bxogos DI1, DI2 0 — OTKNYeEH, 1 — BKMOYEH
03 3 3HayeHne aHanorosoro Bxoga Al1, napameTp -9999 — 9999
03 4 3HayeHne aHanorosoro Bxopa Al2, BHelwHAS -9999 — 9999
3ajaHHas To4ka, NONOXEHNe UCMONMHUTENBHOMO
MexaHusma
03 /06 56,7,8 CocTtosiHme anckpeTHbix Bbixogos DO1 - DO4 0 — oTknoYyeH, 1 — BKNYEH
03/06 9 3HayeHve ynpaBnsioLLero BO3AencTems, nogasae- 0-999
MOro Ha aHanorosbiv Bbixog AO perynsitopa
03/06 10 Pexum paboTbl perynstopa 0-PY,1-11Y,2-KY
03/06 11 3agaHHas Todka SLAVE -9999 — 9999
03 /06 12 BHyTpeHHss 3agaHHas Todka SLAVE -9999 — 9999
03 /06 13 3apaHHasa Toyka MASTER -9999 — 9999
03 /06 14 MonoxeHne mexaHnama. 1) BHyTpeHHss 0-999
nepemMeHHas crnexeHus 3a Bbixogom 6e3 OC. 2)
Bxop Al2 ¢ OC.
03 /06 15 Koadpdpuument ycunenns Kp SLAVE [1.03] 1-500
03 /06 16 Koadpdpuument ycunenns Kp MASTER [1.00] 1-500
03 /06 17 Bpewmsi nnterpmposanusa Tu SLAVE [1.01] 0 -6000
03/06 18 Bpewms nHterpupoBanust Tu MASTER [1.04] 0 —6000
03 /06 19 Bpems anddepeHumposanus Tg SLAVE [1.02] 0 — 6000
03 /06 20 Bpewms anddeperHumposanuns Tg MASTER [1.05] 0 —6000
03/06 21,22,23,24 | Ycraska MIN DO1-DO4 [4.02], [5.02], [6.02], [7.02] | -9999 — 9999
03 /06 25, 26, 27,28 | YcraBka MAX DO1-DO4 [4.03], [5.03], [6.03], [7.03] | -9999 — 9999
03 /06 29 Bbixog BOJbLUE umnynbcHoro perynsitopa 0 — oTknoYeH, 1 — BKNYeH
03 /06 30 Bbixog MEHBLIE nmnynbcHoro perynsaropa 0 — OoTKINIOYeH, 1 — BKIIOYEH
03/06 31 PaspeweHue npoepammuposaHusi [19.00] 0 — 3anpeweHo, 1 — paspeweHo
03 /06 32,33 Tun wkanbl aHanoroebix Bxogos Al1, Al2 0-17
[2.00], [3.00]
03/06 34, 35 Twn aHanorosbix Bxogos Al1, Al2 0 — 0-5mA, 0-20mA
[2.01], [3.01] 1 —4-20mA
03/06 36, 37 [MocTosiHHasa BpemeHu LumMdpoBoro hunbTpa 0-600
aHanorosbix Bxogos Al1, Al2 [2.03], [3.03]
03/06 38, 39 HwxHui npegen wkansl Bxoga Al1,Al2 [2.05],[3.05] | -9999 — 9999
03 /06 40, 41 BepxHui npegen wkansl Bxoga Al1,Al2 [2.06],[3.06] | -9999 — 9999
03/06 42,43 [MonoxeHue geunmanbHOro pasaenurens 0 — «0,000», 1 — «00,00%,
BxofoB Al1, Al2 [2.04], [3.04] 2 — «000,0», 3 — «0000»
03/06 44 CurHanusauus otknoHernust MIN  [1.06] -9999 — 9999
03/06 45 CwurHanusaums otknoHeHusa MAX [1.07] -9999 — 9999
03/06 46 KoadpduumeHT cooTHoweHus Keor [10.03] 0 —9999
03/06 47 CwmeueHune cooTHolenusi Beor [10.04] -9999 — 9999
03 /06 48, 49 MepTBas 3oHa Slave u Master perynatopa 0000 - 9999
03 /06 50, 51, 52, 53 | Homep aHanorosoro Bxoga (MCTOYHUK aHarNoroBoro 0-6
curHana) Anst ynpasneHusi AUCKPETHbIMU BbixoAamu
DO1, DO2, DO3, DO4
[4.00], [5.00], [6.00], [7.00]
03 /06 54, 55, 56, 57 | 3HayeHWe UCTOYHMKA aHanor. curHana ans -9999 — 9999
ynpaBneHus guckpeTHbIMU Bbixogamn DO1, DO2,
D03, DO4
03/06 58, 59, 60, 61 | Jlornka paboTbl BbIXOOHbLIX YCTPOWCTB 0-5
DO1, DO2, DO3, DO4
[4.01], [5.01], [6.01], [7.01]
03/06 62, 63, 64, 65 | 'cTepesuc BbIXOAHbLIX YCTPOUCTB 0-9999
DO1, DO2, DO3, DO4 [4.04], [5.04], [6.04], [7.04]
03 /06 66 HasnayeHnne gnckpeTtHoro Bxoga DI1 [8.00] 0 — 5 (cm. npumen. k n.8.00,8.01)
03 /06 67 HasHayeHwne guckpeTtHoro Bxoga DI1 [8.01] 0 — 5 (cm. npumen. k n.8.00,8.01)
03 /06 68 Peseps
03/06 69 MICTOYHUK aHanoroBoro curHana gns ynpasneHus 0-6
aHarnoroBbIM BbixogoM AO (dyHKUMs
peTpaHcmumccun) [9.00]
03/06 70 HanpaeneHue BbixogHoro curHana AO [9.03] 0 —npsimonn  (AO =vy)

1 — nHBepcH. (AO = 100% - y)
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Tabnuua 7.1. MporpaMMHOA0CTYNHblE pernucTpbl perynsatopa MUK-25

(OKOHYAHME)

DYHKUMOHANbHbIN Apnpec HanmeHoBaHue napameTtpa [Ounana3oH n3aMmeHeHusA
KoA onepauuu perucrtpa [MapameTp ypoBHsi koHdUrypaumm] (AecATUYHbIE 3HaYeHUs)

03/06 71 HayanbHoe 3Ha4yeHue BXogHOro curHana pasHoe 0% | -9999 — 9999
BbIxogHoro curHana AO  [9.01]

03 /06 72 KoHeuyHoe 3Ha4yeHue BXOAHOro CuMrHana paBHoe -9999 - 9999
100% BbixogHoro curHana AO [9.02]

03 /06 73 Tun perynatopa [10.07] 0—-11

03/06 74 Beibop Buaa kackagmpoBaHus (BHELLHEN 3adaHHOM 0 — BHYTp., 1 — BHYTp. 1 BHELLH.
Toukm) [10.10]

03/06 75 M3ameHeHne 3agaHHON ToYkM (PUKCHpoBaHHas 0 — paspelueHo
3agaHHas Touka) [10.18] 1 — 3anpeLeHo

03/06 76 BHyTpeHHss obpaTHasi cBA3b KackagHoro 0 — oTkntoyeHa
perynsaTtopa [10.17] 1 — BKMOYEHa

03 /06 77,78 Twn ynpasnexus perynstopa SLAVE, MASTER 0 — obpaTtHoe (E=SP-PV)

[10.08], [10.09] 1—npsimoe (E=PV-SP)

03/06 79 Bpems mexaHusama Tm [10.00] 0 —9999

03 /06 80 MuHum. gnutensHocTb nmnynbca TmuH [10.01] 0 —9999

03/06 81 3apepxkka cpabaTtbiBaHus kntodeinn BOJIbLUE, 1-600
MEHbLIE [10.02]

03 /06 82, 83 30Ha HEeYYBCTBUTENBHOCTU 3-X NO3ULMOHHOIO 0-9999
perynsatopa SLAVE, MASTER [10.05], [10.06]

03/06 84 'ncTepesnc TeXHONOrMYECKoM curHanusaumm, 2-x 0-900
NO3MUMOH. 1 3-X NO3MUMOH. perynsaTopa [1.08]

03/06 85 CraTtunyeckas 6anarcmpoka [10.11] 0 — oTKnYeHa, 1 — BKM4YeHa

03 /06 86 CkopocTb AnHaMmnyeckon 6anaHcuposkn [10.12] 0 —9999

87 PesepB

03/06 88 OrpaxuyerHne MUH aHanorosoro Bbixoda (Mnu 0-999

aHanoroBon si4ENKM UMMYNbCHOIO perynsiropa)
[10.13]

03/06 89 OrpanuyerHne MAKC aHanorosoro Bbixoga (Mnu 0-999

aHanoroBon si4ENKM UMMYNbCHOTO perynsitopa)
[10.14]

03 /06 90 BesonacHoe nonoxeHune Bbixoda perynartopa B 0 — nocriefHee nomnoxexue
cryyae oTkasa AaTyvka, NUHAU CBA3U UK 1-0% (oTkn.)
nameputensHoro kaHana [10.15] 2-100% (ekr.)

3 — BesonacHoe MnonoxeHne
yCTaHaB/MB. NoJfib3oBaTenem

03/06 91,92, 93,94 | Be3sonacHoe nonoxeHune BbIxodHbIX ycTporct DO1, | 0 — nocnegHee nonoxeHve
D02, DO3, DO4 B cnyvae oTka3a gaTyvka, JIMHAK 1 — oTkn.

[4.05], [5.05], [6.05], [7.05] 2 — BKI.

03 /06 95 3HayeHue 6e3onacHoro nomnoxeHus AO 0-999
ycTaHaBnvBaemoro nonb3osatenem [10.16]

03 /06 96, 97 3HayeHus kanubpoBok Hyns Bxogos Al1, Al2 -9999 — 9999

03 /06 98, 99 3HayeHus kanubpoBok mMakc. Bxogos Al1, Al2 -9999 — 9999

03 /06 100 3HayeHne kanmbpoBku Hyna aHanor. Beixoga AO 0-200
[18.01]

03/06 101 3HaveHne kanubposku mMakc. aHanor. Bbixoga AO 500 - 1500
[18.02]

03/06 102, 103 KonnyecTBo y4acTkoB nnuHeapusauum BXogoB 0-19
Al1, Al2 [2.02], [3.02]

03/06 104-123, Abcuucchl OnopHbIX TOYEK NMMHeapu3aummn BXo4oB 0 —9999

124-143 Al1, Al2 [11.00] - [11.19], [13.00] - [13.19]
03/06 144-163, OppauHaTbl ONOPHBIX TOYEK NMHeapu3auum BXO40B -9999 - 9999
164-183 Al1, Al2 [12.00] - [12.19], [14.00] - [14.19]
- 184-189 He vcnonb3yetcs (pe3epBHbIE pernucTpel) -
Honyctumas AnMTensHOCTb MMMNYbCHOW NMOMEXM 0000 — 0050

03 /06 190, 191 [2.09], [3.09]

03/06 192 CrpykTypa perynsitopa [10.19] 0000, 0001
MeTopn TemnepaTypHOI KoppeKLum Tepmonap

03 /06 193, 194 [2.07], [3.07] 0000, 0001
3HauyeHve TemnepaTypbl 41 KOPPEKLMU TepMonap

03 /06 195, 196 [2.08] [3.08] -99,9 —999,9

03 197 3HayeHve KoppeKLUMN NokasaHui AaTyuka -9999 — 9999
TepmokomneHcaumm [15.04]

03 198 CnyxebHas nHdopmauusi

03 199 Tanm-ayT Kagpa 3anpoca B CUCTEMHbIX TakTax 1-200
1 TakT = 250 mkc  [15.02]

03 200 CeTteBol agpec (Homep npubopa B cetn) [15.00] 0-255

03 201 CkopocTtb obmeHa [15.01] 0-12

Mpumeyanue. Perynatop MUK-25 obmeHuBaeTcst AaHHbIMKM no npoTokony Modbus RTU B pexume "No Group Write" -
CTaHAapTHbIN NpoTokon 6e3 NoaaepXKK1 rpyrnnoBoro ynpaeneHust AMCKPETHbIMU CUTrHanamu.
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7.2. MODBUS npoTtokon

7.2.1. ®opmarT Kaxgoro 6anMra, KOTopbi NPUMHUMAETCA U NepepaeTcs
KOHTpoONnepamu creayrowmn:

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

Kagp Modbus coobueHns cnegytowwimin:

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

Foe k<16 — komnu4yecTBO 3anpalumBaeMbix peructpoB. Ecnu B kagpe 3anpoca 3aka3aHo 6Gonee 16
pernctpos, perynatop MUK-25 B oTBeTe orpaHnynBaeT NX KONUYeCTBO A0 NepBbiX 16-TW perncTpos.

7.2.2. Device Address. Aapec ycTponucTBa
Appecc pkrynatopa (slave-yctpownctea) B cetn (1-255), no kotopomy obpawaetcas SCADA cuctema
(master-ycTponcTteo) co ceomm 3anpocom. Korga yaaneHHoe yCTPOMCTPO NOCLINaeT CBOW OTBET, OHO pa3meluaeT
3TOT e (COBCTBEHHBIN ) agpec B 3TOM nore, YTobbl master-ycTponcTBO 3HanNo kakoe slave-ycTpoicTBo oTBevaeT Ha
3anpoc.

7.2.3. Function Code. ®yHKLMOHaNbHbLIW KOA onepauuu

MWK-25 nogaepxusaeT cnegyrowime yHKUMK:

Function Code DPyHKUMUA
03 YUrteHne pernctpa(oB)
06 3anuck B 0auH pernucTp

7.2.4. Data Field. None nepeaaBaeMbIX AaHHbIX

Mone paHHbIX coobuweHns, nocbinaemoro SCADA cuctemon ypaneHHOMY YCTPOWCTBY COLEPXKUT
no6aBoyHo MHpopMaLmMio, KoTopas Heobxoauma slave-ycTponcTBy Ansa getanuaauun dyHkumm. OHa BkNtoYaeT:

® HayarbHbI aapec perucTpa n KonmyecTso perncTpoB Ans gyHkumum 03 (YTeHune)

® afpec peructpa n 3HadyeHHue 3Toro permctpa ans dyHkumm 06 (3anuchb).

[Mone AaHHbIX COOBLLEHNs], MOCLINaeMOro B OTBET yAaneHHbIM YCTPOWCTBOM COOEPXKUT:
e KonuyecTBo 6ant oTBeTa Ha dyHKumto 03 u cogepxnMoe 3anpalLmBaeMblX PErMCTpoB
® afpec peructpa u 3HayeHHue 3aToro permcrpa Ans dyHkumm 06.

7.2.5. CRC Check. None 3Ha4yeHUA KOHTPONIbHON CYyMMblI

3HayeHVe 3TOro Mons - pesynbTaT KOHTPOMS C MOMOLUbI UMKnuyeckoro m3bbitodHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHua coobuwennss (address, function code, data) nepepatowee ycTponcTBO
pacunTtbiBaet CRC kog u nomellaeT ero B koHel coobuleHus. MpuemHoe yctponcteo pacuutbiBaeT CRC kop
NPUHATOro coobLleHns 1 cpaBHMBaeT ero ¢ nepenanHbiM CRC kogom. Ecnn CRC kop He coBnagaeT, 9To 03HayaeT
YTO UMEET MECTO KOMMYHUKaLMOHHas owmnbka. YCTPONCTBO He BbIMOMHAET OEWCTBMIN U HEe JaeT OTBeT B Criyyae
o6HapyxeHuss CRC owmnbku.

MocnepoBaTensHocTs CRC pacyeTos:

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

. Ucknrovatowee I ¢ nepebivn 8 6uT Harita coobuieHusa n cogepxumbsim CRC peructpa.

. CoBur pesynbTaTta Ha OAMH 6uT BNpaeo.

. Ecnu coguraembi 6ut = 1, ucknovatowwee NI cogepxumoro pernctpa ¢ AO01h 3HaveHvem.

. Ecnu coguraembivi 6ut Hynb, NOBTOPUTL Liar 3.

. NoBTopsATL Waru 3, 4 n 5 noka 8 caBuroB He ByoyT UMETH MECTO.

. Ncknovarowee UIN co cnepyrowmmn 8 6ut 6arita coobuieHns n cogepxmmbim CRC peructpa.
. MoBTOpATL Warn ot 3 oo 7 noka Bce 6aiTbl coobLeHns He obpaboTatoTcs.

. KoHeuHoe copepxunmoe pernctpa v byaeTt 3Ha4eHNeM KOHTPOSIbHOW CYMMBbI.

O©CO~NOOORAWN-

Korga CRC pa3melyaeTcs B KoHUe coobuieHns, mnagwmi 6ant CRC nepegaetcsa nepsbiM.
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7.3. MNpumep pacuyeTa KOHTposnibHON cyMMbl (CRC)

Appec yctporicta 06, onepauus uteHue (kog 03), HavanbHbI pernctp 0008, uncno permuctpos 0001
Device address 06, read (03), starting register 0008, number of registers 0001

PacuyeTt KoHTponbHoM 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

AO001

Exclusive OR
3rd shift

AO001

Exclusive OR
4th shift

5th shift

A001

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

A001

Exclusive OR
6th shift

7th shift

8th shift

Third byte Starting reg 00
Exclusive OR
1st shift

2nd shift

A001

Exclusive OR
3rd shift

AO001

Exclusive OR
4th shift

40.41

A001

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 1111 1
1010 0000 0000 0001
1000 0100 0111 1110
0100 0010 0011 1111 0
0000 0011
0100 0010 0011 1100
0010 0001 0001 1110 O
0001 0000 1000 1111 O
0000 1000 0100 0111 1
1010 0000 0000 0001
1010 1000 0100 0110
0101 0100 0010 0011 O
0010 1010 0001 0001 1
1010 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 O
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 O




Fourth Byte 08
Exclusive OR
1st shift

A001
Exclusive OR
2nd shift
AO001
Exclusive OR
3rd shift
A001
Exclusive OR
4th shift

5th shift
AO001
Exclusive OR
6th shift
A001
Exclusive OR
7th shift
A001
Exclusive OR
8th shift

Fifth Byte 00
Exclusive OR
1st shift

A001
Exclusive OR
2nd shift
AO001
Exclusive OR
3rd shift
AO001
Exclusive OR
4th shift
A001
Exclusive OR
5th shift

6th shift
AO001
Exclusive OR
7th shift

8th shift
A001
Exclusive OR
Sixth Byte 01
Exclusive OR
1st shift

2nd shift
A001
Function code

Exclusive OR
3rd shift
A001
Exclusive OR
4th shift

5th shift

6th shift
A001
Exclusive OR
7th shift
A001
Exclusive OR
8th shift
CRC code
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0000 1000
0011 0001 1001 1001
0001 1000 1100 1100
1010 0000 0000 001
1011 1000 1100 1101
0101 1100 0110 0110
1010 0000 0000 0001
1111 1100 0110 0111
0111 1110 0011 0011
1010 0000 0000 0001
1101 1110 0011 0010
0110 1111 0001 1001
0011 0111 1000 1100
1010 0000 0000 0001
1001 0111 1000 1101
0100 1011 1100 0110
1010 0000 0000 0001
1110 1011 1100 0111
0111 0101 1110 0011
1010 0000 0000 0001
1101 0101 1110 0010
0110 1010 1111 0001

0000 0000
0110 1010 1111 0001
0011 0101 0111 1000
1010 0000 0000 0001
1001 0101 0111 1001
0100 1010 1011 1100
1010 0000 0000 0001
1110 1010 1011 1101
0111 0101 0101 1110
1010 0000 0000 0001
1101 0101 0101 1111
0110 1010 1010 1111
1010 0000 0000 0001
1100 1010 1010 1110
0110 0101 0101 0111
0011 0010 1010 1011
1010 0000 0000 0001
1001 0010 1010 1010
0100 1001 0101 0101
0010 0100 1010 1010
1010 0000 0000 0001
1000 0100 1010 1011

0000 0001
1000 0100 1010 1010
0100 0010 0101 0101
0010 0001 0010 1010
1010 0000 0000 0001
Two byte (16 bit) Register

HB LB

1000 0001 0010 1011
0100 0000 1001 0101
1010 0000 0000 0001
1110 0000 1001 0100
0111 0000 0100 1010
0011 1000 0010 0101
0001 1100 0001 0010
1010 0000 0000 0001
1011 1100 0001 0011
0101 1110 0000 1001
1010 0000 0000 0001
1111 1110 0000 1000
0111 1111 0000 0100
7 F 0 4

Overflow
Bit
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MepenaBaemoe coobueHune. Transmitted Message:

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

Fone «NUMBER OF REGISTERS» <16 — konvM4ecTBO 3anpaluMBaeMblX perncTtpoB. Ecnv B kagpe 3anpoca
3akasaHo bonee 16 peructpos, perynatop MUK-25 B oTBeTe orpaHumumMBaeT WX KONMUYECTBO A0 MNepBbiX 16-Tu
perncTpos.

Mpumep pacyeTa KOHTPOSIbLHOM CYMMbI Ha Ai3bike 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 crc

while ( number_byte>0 )

crc "= *buff++ ; // crc XOR with data
bit_counter=0; // reset counter
while ( bit_counter < 8 )
{
it ( crc & 0x0001 )
{

crc >>= 1;// shift to the right 1 position
crc = O0xA001; // crc XOR with O0xA001

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

return (crc); // final result of crc

}



7.4. dopmaTt KOMaHA,

38

YreHue Heckonbkux pernctpoB. Read Multiple Register (03 )

Cnenyrou.mﬂ cdopmat ncnonb3dyeTca Ond nepenadn 3anpocoB OT KOMMbOTEPA W OTBETOB OT yAaJIeHHOro

yCTpOMNCTBA.

3anpoc yctpouctBy SENT TO DEVICE:

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

Foe «NUMBER OF REGISTERS» 1 n <16 — KonuyecTBO 3anpawmBaemblx pernctpoB. Ecnu B kagpe
3arnpoca 3akasaHo 6onee 16 peructpos, perynstop MK-25 B oTBeTe orpaHMYMBaeT UX KONMYECTBO A0 NepBbIX 16-

T PerucTpoB.

Mpumep 1:

1. UteHue pernctpa

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

03E8 Hex = 1000 Dec
2. 3anuckb B peructp

Cnepyowasn komaHaa 3anvcbiBaeT onpeeneHHoe 3HadeHue B pernctp. Write to Single Register (06)

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

DEVICE FUNCTION DATA CRC
ADDRESS | CODE 06 REGISTER DATA/ VALUE

1BYTE 1BYTE HB LB HB LB LB HB
Mpumep 2:

YcTaHoBUTL BpeMs auddepeHumMmpoBaHus perynatopa 74 cekyHabl B ycTponcTtse ¢ agpecom 20.

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

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

DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
OtBeT yctponctea. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
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8. Yka3zaHue mep 6e3onacHocTu

NPEAOYINPEXAOEHUE

1. MNMpeHebpexeHNe MepamMu NPeaOCTOPOXKHOCTU U NpaBUIaMm 3KCnyaTauum
MOXeT CTaTb I'IpVI‘-IVIHOI7I TpaBMUPOBaHUA nepcoHana nnn noBpexpeHus
obopynoBaHus!

2. [Ona obecnevyeHusi 6e30NacHOro MCMNONb30BaHUA 060py,D,OBaHVIF|
HeyKOCHUTEeJNIbHO BbIMNOJIHANTE YKa3aHusA AaHHOM rnaBbl!

8.1. K askcnnyaTtaumn perynatopa MWK-25 ponyckatoTcs nuua, nMmerowmne paspelleHve anst pabotbl Ha
anekTpoycTaHoBKax HanpsxeHnem go 1000 B, n uayunslume pykoBOACTBO MO 3KCNyaTauum B NOIHOM oObeme.

8.2. Okcnnyatauusa perynatopa MWK-25 paspeliaetca npu  HamuMyMu  UHCTPYKUMM MO TEXHUKe
6e3onacHoCTW, YTBEPXAEHHON npeanpuatTueM-notpebutenem B YCTAHOBNEHHOM MOpPSAKE W y4uTbiBaloLewn
crneundurky MpUMEHeHUsT perynatopa Ha KOHKpeTHOM obbekTe. [lpm akcnnyaTaumm Heobxogumo cobnoaatb
TpeboBanus gevicteytowmx npasun MNT3 n MNTB anga anekTpoycTtaHoBok HanpskeHnem o 1000B.

8.3. Perynatop MUK-25 pomkeH akcnnyaTtMpoBaTbCsi B COOTBETCTBUM C TpeboBaHMAMU OEWCTBYIOLLNX
"MpaBun ycTponcTea anekTpoyctaHoBok" (MYJ).

8.4. Ncnonbaynte HanpsxeHusa nutanus (220B/50My nepemeHHOro Toka), CooTBeTCTBYHOLWME TpeboBaHMAM
K anekTponuTanuio ana perynatopa MUK-25. lMpu nogaye HanpspkeHus nuTaHus Heobxooumoe ero 3HadveHue
[OOJMKHO yCTaHaBNmMBaTbCs He bonee, yeM 3a 2-3 cek.

8.5. Bce MOHTaxHble W npodunakTnyeckme pa60TbI AOOJDKHblI  MpoOBOAUTBLCA NPU  OTKIKOYEHHOM
ANeKTponnTaHnu.

8.6. 3anpelyaeTcs NnogknoYaTh U OTKMOYaTL COEANHUTENN NPU BKITHOYEHHOM 3MEKTPONUTaHUN.

8.7. TwartenbHO NpPoOM3BOAMTE MOAKIIOYEHWE C COOMAEHMEM MONSPHOCTM BbIBOAOB. HenpaBunbHoe
NoAKMYEHNE Pa3beMOB NPU BKITFOYEHHOM MUTAHUM MOXET MPUBECTU K MOBPEXAEHUIO 3NEKTPOHHBLIX KOMMOHEHTOB
npubopa.

8.8. He nogkntoyarite Hencnonb3yeMble BbIBOAbI.

8.9. Mpu pasbopke npubopa AnNs ycTpaHeHus HeucnpaBHocTen perynstop MWK-25 pgomkeH ObiTb
OTKIMIOYEH OT CETU 3NEKTPOMNUTAHWSI.

8.10. lNpu mnsBneveHun npmnbopa M3 Koprnyca He NpUKAcanTeCb K €ro 3NeKTPUHECKUM KOMMOHEHTaM U He
noasepravite BHYTPEHHME y3bl M YacTu yaapam.

8.11. Pacnonarante perynatop MWK-25 «kak MOXHO pJganee OT YCTPOWCTB, TreHepupyloLwmx
BbICOKOYACTOTHblE M3nydeHue (Hanpumep, BY-neun, BY-cBapouHble annapartbl, MaluWHbl, unu npubopsl
UCMOnb3yHLLME MMNYNbCHbIE HaNpskeHusl) Bo n3bexaHne cboes B paboTe.
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9. MNopsaoK yCTAHOBKM U MOHTaXa

9.1. TpeboBaHUA K MeCTy YCTaHOBKMU
9.1.1. Perynatop MUK-25 paccunTtaH Ha MOHTaX Ha BEPTUKANbHOW NaHenm aneKkTpoLLmMTOoB.

9.1.2. PerynAtop [OMKeH yCTaHaBNMBaTbCA B 3aKPbITOM B3pbiBOGE30OMacHOM U noxapobes3onacHom
nomelieHnn. Mcnonbsynte npubop npu Temnepatype W BNAXHOCTW, OTBevalwmux TpeboBaHuMAM U YCroBUAM
SKCNnyaTauum ykasaHHbIM B rnase 3 HacTosALWEero pykoBoAcTBa.

9.1.3. He 3arpomoxgante nNpocTpaHCTBO BOKPYr YyCTPOWCTBA ANS HOpmarnbHoro tennoobmeHa. OTtBeauTe
[O0CTaTOYHO MecTa AN eCTeCTBEHHOW BEeHTMNAUMM YCTponcTBa. He 3akpbiBanTe BEHTUNAUMOHHbIE OTBEPCTUS HA
koprnyce ycTpovictsa. Ecnn npnbop nogsepraeTcst HarpeBaHuio, A5 ero oxnaxaeHns o Temnepatypbl Hwke 50°C
UCMoMb3ynTe BEHTUNATOP.

9.1.4. NabapuTHble 1 NpucoeauHUTENbHBLIE pa3Mepbl perynatopa MUK-25 nprueeaeHbl B npunoxeHumn A.

9.2. CoeguHeHUe C BHELWWHMMU yCTpOﬁCTBaMM. BxogHble U BbIXOAHbIE Lenu

9.2.1. BHUMAHME!!! Tlpn nogknioveHun perynatopa MNK-25 cobniogaTe ykasaHus mep 6esonacHocTu
pasgena 8 HacTosiLero pykoBoacTaa.

9.2.2. KabenbHble cBA3un, coeguHsowme perynatop MUK-25, nogknioyatoTes yepes KNeMMHbIE KOMOAKM
COOTBETCTBYIOLLMX KNEMMHO-0MOYHBIX COoeQuHMTENen B COOTBETCTBMM C TpeboBaHuaMu AencTtBytowmx "MNpasun
YCTPOWCTBA 3NIEKTPOYCTAHOBOK".

9.2.3. lMogkntoyeHne BXxoOoB-BbIXoOoB K perynatopy MWK-25 npou3BogaT B COOTBETCTBUM CO CXeMaMMu
BHELLHWX COeaANHEHWI, MPUBEAEHHbIX B NpunoxexHun b.

9.2.4. Tpun nNOAKMYEHUN NUHUA CBA3KM KO BXOAHBIM W BbIXOAHBIM KNeMMaMm MpUHUMaNTe Mepbl Mo
YMEHbLUEHNIO BIIMAHUSA HaBEeAEHHbIX LUYMOB: UCMOMb3yUme BXOAHble M (MNN) BbIXOAHbIE LUyMONoAasnsaoLime
GunbTpbl Ana perynstopa (B T.4. ceTeBble), Lymonodasnsiowme unbTpbl ANS nepudepuiiHbix YCTPOMCTB,
UCMNOnb3ynTe BHYTPEHHME LndpoBble UnbTpbl aHanorosbix BXogos perynsatopa MUK-25.

9.2.5. He ponyckaetcsa obbeauHATbL B OQHOM Kaberne (kryte) uenu, No KOTOpbIM NepeaatTcs aHanorosble,
UHTEPdENCHbIE CUrHamnbl U CUMBLHOTOYHbLIE CUTHaNbHbIE WM CUIBHOTOMHbIE CUMOBble Lenu. Ana ymMeHblueHus
HaBEAEHHOro LyMa OTAENUTE JNMHUWM BbICOKOTO HAaMpPSXeHWUs UMW NUHUK, NPOBOAALLME 3HAYUTENbHbIE TOKWU, OT
Opyrux nuHuin, a Takke u3beravte napannenbHoro wunuv obLiero MOAKIMIOYEHUS C JIMHUAMW MUTaHWS Mpu
NOAKITHOYEHUN K BbIBOAAM.

9.2.6. HeobxogumocTb 3KpaHMpoBaHWUs kabenewn, Mo KOTOPbIM nepegaeTcs MHGOPMauMsi, 3aBUCUT OT
OnNnHbl kabenbHbIX CBA3EM M OT YPOBHA MOMEX B 30HE MNpokKnagku kabens. PekomeHayeTcsi Mcnonb3oBaTb
nsonupytowme Tpyoku, KaHanbl, NOTKA UMW SKPAHUPOBAHHbIE FTMHUW.

9.2.7. TlpuMeHeHWe SKPaHMPOBaHHOW BWUTOW Napbl B  MNPOMbLIWMEHHbIX YCMOBUAX  SABRSeTCH
npeanoyYTUTENBLHBLIM, MOCKOMNbKY 3TO obecneunBaeT MonyyeHne BbICOKOTO COOTHOLLUEHWUS CUrHam/liyMm v 3awmTy oT
CUH(A3HON NOMEXM.

9.2.8. Mopgkntovante crabunusatopbl Unu WymMmonogasnsaowmne dunbTpbl K nepudepuiiHelM yCcTponcTeam,
reHEPVPUPYIOLLMM 3MEKTPOMArHUTHbIE M UMMYSbCHbIE MOMEXM (B 4YacTHOCTW, MOTOpaM, TpaHcdopmaTopam,
coneHovgam, MarHUTHbIM KaTyLLIKaM 1 ApYyrMMm yCTPOMCTBaM, MMEIOLLMM U3MNyyatoLime KOMMOHEHTbI).

9.3. NMogknro4veHue anekTponuTaHusa 6110KoB

9.3.1. BHUMAHME!!! Tpun nogknodeHnn anekTponuTtanus perynatopa MUK-25 cobniogate yka3aHus mep
6e3onacHoCcTV pasaena 8 HacTosILEero pykoBoAcCTBa.

9.3.2. [na obecneveHns cTtabunbHo paboTbl obopyaoBaHus konebaHWs Hanps>keHUs M 4acToThbl
nUTaloLLEN SMEKTPOCETU AOIMKHbI HAXOAUTLCHA B Npefenax TeXHUYecKMx TpeboBaHMI, yka3aHHbIX B pasgene 3, a
ONS KaXOoro COCTaBMSALLEro KOMNOHEHTa CUCTEMbI — B COOTBETCTBUM C MX PyKOBOACTBaMU Mo akcnnyaTtaumm. [Mpu
Heo6XoAMMOCTH, AN HEMPEPbIBHbIX TEXHOMOMMYECKUX MpPOLLECCOB, AOMMKHa ObiTb NpegycMOTpeHa 3awuta oT
OTKIMHOYEHMS (MNK BbIXOAA U3 CTPOS) CUCTEMbI NOL4AYM SMEKTPONUTAHNS — YCTAaHOBKOW UCTOYHUKOB 6ecnepeboinHoro
nuTaHus.

9.3.3. Onsa perynatopos MUK-25 ¢ ncnonHeHnem gns nutaHusa OT ceTu nepemMeHHoro Toka 220B nposoga
ANEKTPONUTaHNs CeTn nepemMeHHoro Toka 220B nogkntodarTca K knemmam konogakm 220B, pacnonoXeHHon Ha
3agHen naHenu perynartopa MUK-25.

9.3.4. YcTaHaBnvBas LWyMonoaasnsaowmni unbTp (CUrHanbHbIA U ceTeBow), 06a3aTenbHO YTOYHUTE ero
napameTpbl (MCNOMb3yeMoe HanpskeHue W nponyckaemble TOku). Pacrnonaramte cunbTp kak MOXHO Onvke K
npubopy.
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10. NMoaroroBKa Kk paboTe. Nopanok padoTol

10.1. NMoproToBKa K paboTe

MopkntoyeHne BxoaoB-BbIxoAoB kK perynsatopy MUK-25 nponsBoasiT B COOTBETCTBUM CO CXEMAMU BHELUHUX
COEAVHEHWIA, NPUBEAEHHbIX B NPUINOXEHUN 2.

10.2. KoHdurypaumsa npubopa

Perynatop npeactasnsieT cobon cBo6OAHO NporpaMMMpyemblii KOMNakTHbIM npubop. MNMonb3osaTtens, He
UMEILWNIA 3HAHUA N HaBbIKOB MPOrpamMMMpPOBaHNS, MOXET MPOCTO Bbi3blBaTb M UCMOMHATE pasfnnyHble YHKLMK
nytem KoHdurypauum perynatopa MUK-25. Perynatopsl MUK-25 oveHb rmbkune B ncnonb3oBaHUmM 1 MoryT 6bICTpo 1
nerko, U3MeHVBLUW KOHMUrypaumio, BbIMONHWTL GOMbLUMHCTBO BCTpevaemblX TpebGoBaHui W 3adad ynpasreHus
TEXHOMOrMYeCKUMM npoLeccamu.

Perynatopsl MUK-25 koHMWrypupyloTca 4epes nepegHiol naHenb npubopa wunim yepes ranbBaHUYeCKU
pasgeneHHbin MHTepdenc RS-485 (npotokon ModBus), 4to Takke no3BonsieT ucnonb3oBatb NpUbOp B KayecTse
yAaneHHoro KoHTpornnepa npu pabote B COBPEMEHHBIX CETAX yrnpaBneHusi u cbopa nHdopmaumn.

MapameTpbl koHMUrypaumm perynsatopa MUK-25 coxpaHsaloTca B 3HEproHesaBMCUMOW NamaTyu n npubop
cnocobeH BO306HOBWTL BLIMOMHEHWE 3a4ay ynpaBrieHVWs MNocre npepbiBaHus HanpskeHus nuTaHus. batapes
pes3epBHOro NUTaHWs He UCMOoNb3yeTcs.

Mporpamma koHdurypauum perynatopa MUK-25 gomxkHa ObiTb cocTaBneHa 3apaHee 1 oopmiieHa B BUae
Tabnuubl (cM. Npunoxexue B), 4To n3baBuT Nonb3oBaTens OT OWMOOK NPy BBOAE NapamMeTpOB KOHMUrypaLmu.

HasHayeHne aneMeHTOB nepegHen naHenn, HasHadeHue CBETOAMOAHbIX WMHAOMKATOPOB W KnaBul -

npeacTaBneHo B COOTBETCTBYHOLWMX pa3genax rmasbl 5. Mopsaok KoHpUrypaumum n3noxeH B rnaee 6.

10.2.1 MopsAAOK HACTPOMKMK aHaNoroBbiX BXOAOB

[Mpwn HacTponke n nepecTporike ¢ OAHOro TUMa BXOLHOIO CUMrHana Ha Apyron Tvn, Heob6xoanmo nNpuBecTu B

COOTBETCTBUE crieayoLlee:

- NapamMeTpbl MEHIO KOHd)VIpraLI,VIVI, oTBeYvaruine Tmny BXogHOro curHana,

- NMOJNIOXKEeHUNA NepeMblveK Ha KNeMMHO-061104HOM CoeMHUTENE,

- NONOXeHnA nepemMblyek Ha Mmoayne yHuBepcarbHbIX BXO40B (yCTaHOBJ’IEHHOM BHYTPU anl60pa).

Tunbl BXOAHBLIX CUrHArMoB, U NONMOXEHNs1 NnepeMbldek NnpuBedeHsl B Tabnuue 10.2.1.

Tabnvua 10.2.1 — NonoxeHnsa nepemblyek AN PasHblX TUNOB BXOAHbLIX CUrHANoOB

MonoxeHue MonoxeHune
Kop nepemMblYyek Ha nepemMblYyeKk Ha
BXo4a npwm MapameTp MeHIO KB3-25-11, mopyrne
Tun BxopHoro curkana 3aF|‘(a3ep Koﬁldmr;)pauuu KB3-28P-11, yHuBepﬂanHblx
nsgenunsa KB3-28K-11, BX0[0B
KB3-28C-11 (puc.10.2.1)
AHanoroBbi Bxog Al1

0-5 MA RBx=400 Om 01 [2.00]=0000, [2.01]=0000 JP1[1-2], [7-8] J1[3-4], J3 [5-6]
0-20 mA, RBx=100 OM 02 [2.00]=0000, [2.01]=0000 JP1[1-2], [5-6] J1[3-4], J3 [5-6]
4-20 mA, RBx=100 Om 03 [2.00]=0000, [2.01]=0001 JP1[1-2], [5-6] J1[3-4], J3 [5-6]
0-10B, RBx=27 kOM 04 [2.00]=0000, [2.01]=0000 JP1[2-4], [5-7] J1[3-4], J3 [5-6]
0-75 mB 05 [2.00]=0000, [2.01]=0000 JP1[1-2], [5-7] J1[3-4], J3[1-2]
0-200 mB 06 [2.00]=0000, [2.01]=0000 JP1[1-2], [5-7] J1[3-4], J3 [3-4]
0-2B 07 [2.00]=0000, [2.01]=0000 JP1[1-2], [5-7] J1[3-4], J3 [5-6]
TCM 50M, -50 ... +200°C 08 [2.00]=0002 JP1[1-2], [56-7] J11[1-2], J3 [3-4]
TCM 100M, -50 ... +200°C 09 [2.00]=0003 JP1[1-2], [56-7] J11[1-2], J3 [3-4]
TCM rp.23, -50 ... +180°C 10 [2.00]=0004 JP1[1-2], [6-7] J1[1-2], J3 [3-4]
TCI 501, Pt50, -50 ... +650°C 11 [2.00]=0005 JP1[1-2], [5-7] J1[1-2], J3 [3-4]
TCI 10001, Pt100, -50 ... +650°C 12 [2.00]=0006 JP1[1-2], [5-7] J1[1-2], J3 [3-4]
TCM rp.21, -50 ... +650°C 13 [2.00]=0007 JP1[1-2], [5-7] J1[1-2], J3 [3-4]
TXKK (J), 0 ... +1100°C 16 [2.00]=0010 JP1[1-2], [5-7] J1[3-4], J3[1-2]
TXK (L), 0°...+800°C 15 [2.00]=0011 JP1[1-2], [5-7] J1[3-4], J3[1-2]
TXKH (E), 0 ... +850°C 17 [2.00]=0012 JP1[1-2], [6-7] J1[3-4], J3[1-2]
TXA (K), 0 ... +1300°C 14 [2.00]=0013 JP1[1-2], [5-7] J1[3-4], J3[1-2]
TMNM10 (S), 0 ... +1600°C 18 [2.00]=0014 JP1[1-2], [5-7] J1[3-4], J3[1-2]
TMNP (B), 0 ... +1800°C 19 [2.00]=0015 JP1[1-2], [5-7] J1[3-4], J3[1-2]
TBP-1 (A-1), 0 ... +2500°C 20 [2.00]=0016 JP1[1-2], [5-7] J1[3-4], J3[1-2]




42

MpopgomkeHne Tabnuubl 10.2.1 — MNMonoxeHns nepemMblvek ANsi pasHbIX TUMOB BXOAHbLIX CUTHAINOB

AHanoroBbIf Bxog Al2
0-5 MA Rex=400 Om 01 [3.00]=0000, [3.01]=0000 JP2[1-2], [7-8] J2 [3-4], J4 [5-6]
0-20 mA, RBx=100 Om 02 [3.00]=0000, [3.01]=0000 JP2[1-2], [5-6] J2 [3-4], J4 [5-6]
4-20 mA, RBx=100 Om 03 [3.00]=0000, [3.01]=0001 JP2 [1-2], [5-6] J2 [3-4], J4 [5-6]
0-10B, RBXx=27 KOM 04 [3.00]=0000, [3.01]=0000 JP2 [2-4], [5-7] J2 [3-4], J4 [5-6]
0-75 mB 05 [3.00]=0000, [3.01]=0000 JP2[1-2], [5-7] J2 [3-4], J4 [1-2]
0-200 mB 06 [3.00]=0000, [3.01]=0000 JP2[1-2], [5-7] J2 [3-4], J4 [3-4]
0-2B 07 [3.00]=0000, [3.01]=0000 JP2[1-2], [5-7] J2 [3-4], J4 [5-6]
TCM 50M, -50 ... +200°C 08 [3.00]=0002 JP2[1-2], [5-7] J2 [1-2], J4 [3-4]
TCM 100M, -50 ... +200°C 09 [3.00]=0003 JP2[1-2], [5-7] J2 [1-2], J4 [3-4]
TCM rp.23, -50 ... +180°C 10 [3.00]=0004 JP2[1-2], [5-7] J2 [1-2], J4 [3-4]
TCN 500, Pt50, -50 ... +650°C 1 [3.00]=0005 JP2[1-2], [5-7] J2[1-2], J4 [3-4]
TCIM 1000, Pt100, -50 ... +650°C 12 [3.00]=0006 JP2[1-2], [5-7] J2[1-2], J4 [3-4]
TCIMrp.21, -50 ... +650°C 13 [3.00]=0007 JP2[1-2], [5-7] J2[1-2], J4 [3-4]
TXHKK (), 0... +1100°C 16 [3.00]=0010 JP2[1-2], [5-7] J2 [3-4], J4 [1-2]
TXK (L), 0°...+800°C 15 [3.00]=0011 JP2[1-2], [5-7] J2 [3-4], J4 [1-2]
TXKH (E), 0 ... +850°C 17 [3.00]=0012 JP2[1-2], [5-7] J2 [3-4], J4 [1-2]
TXA (K), 0... +1300°C 14 [3.00]=0013 JP2[1-2], [5-7] J2 [3-4], J4 [1-2]
TNM10 (S), 0 ... +1600°C 18 [3.00]=0014 JP2[1-2], [5-7] J2 [3-4], J4 [1-2]
TMP (B), 0 ... +1800°C 19 [3.00]=0015 JP2[1-2], [5-7] J2 [3-4], J4 [1-2]
TBP-1 (A-1), 0 ... +2500°C 20 [3.00]=0016 JP2[1-2], [5-7] J2 [3-4], J4 [1-2]

MpumeyaHuns.

1. TonoxeHne nepemMblyeKk Ha KNeMMHO-6104HOM  coeguHuTene  Ansi HaCTPOMKN aHarnoroBblX BXOAOB LOSMKHO
COOTBETCTBOBATbL MOJIOXEHUIO NepemMbl4eK Ha aHarioroeoM BXxOA4e Ha nnaTte npoueccopa, a TakkKe COOTBEeTCTBOBaTb HOMepy

napameTpa MeHI KOHUrypaLum aHaroroBoro Bxoga OTBeYatoLLero 3a T1n BXOAHOIo curHana.
2. CwmelleHve BxoaHoro curHana 4-20MA ycTaHaBnvBaeTcs NporpaMMHO.
3. XapakTepuCTUK1 TUMOB BXOAHbIX CUrHamnoB npueedeHsl B pasgene 3.
4. MNopsiaok kannbpoBKM BXOAHbIX aHANOroBbIX CUrHanoB npuBeaeH B pasgene 11.
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PucyHok 10.2.1 — nonoxeHue nepemblyek Ha nnate BXOA0B

10.3. Pexxum PABOTA

lMocne BbINONHEHWs onepauunin koHdUrypaumm, perynatop nepeBoaat B pexum PABOTA (cm. rmasy 6)
Haxumas knaevwy [£¥]. OTOT nepexon Takke OCYLLECTBAETCS aBTOMATUYECKV MO UCTEYEHUN OKOJSIO 2-X MMHYT,
Jaxe ecnu napameTpbl He Obinn MoauUUMPOBaHBI M HE HaXuMmarnacb HW OAHa knaswwa, npubop nepengeT B
pexum PABOTA. B pexume PABOTA npoucxoauT uamepeHne n obpaboTka BXOAHbBIX CUrHamnoB MO 3adaHHON
nporpaMmme, a Takke popMMpoBaHMeE BbIXOAHOIO YNpaBnsAoWwero BO3gencTBus.

[na BOCCTaHOBMNEHWS MapameTpOB HACTPOWKW NpeanpuaTus W3roToBMTEns (YCTaHOBKa 3Ha4yeHwun no-
ymMonyaHuio) Heobxognmo:

® OTKNIOYUTb MUTaHWe perynartopa,

e HaxaTb knasuwy [¢],

e yaepxwvBas Haxaton knasuwy [¢] BknouATb NUTaHue,

e OTNyCTUTBL knaeuwy [¢].

[Mocne npoBeaeHns AaHHOM onepaumm HeobxoouMO NPON3BECTU COXPAHEHWE NapamMeTpoB MO-yMOMYaHUIo
B 9HEProHe3aBUCUMON NamaATh (cM. pasgen 6.5.5).

BHumaHue! Heobxodumo nomHums, 4mo 0aHHasi QpyHKUUST He uMmeem obpamHo20 delicmeus.
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10.4 NMepepaToyHasa dyHkuma NMUA-perynaropa MUK-25

Perynatop MWK-25 noctpoeH Taknum obpasom, 4To B npouecce paboTbl B KaXAbli MOMEHT BpeMeHu t Ha
BbIxode perynatopa 6yaeT dopmupoBaTtbcsa Bosgevicteue Y(t) B 3aBMCUMOCTM OT BXOAHOMO CurHana perynstopa
E(t) — paccornacosaHve mexay BxoAHbIM napameTpoM PV n 3agaHvuem perynstopa SP.

3aBMcUMOCTb Mexay BXOoAHbIM curHanom perynsatopa E(t) n BeixogHeim Y(t) onpedenser nepegaTtoyHas
dyHKUMs perynsatopa. AnropuTM npeobpasoBaHUs perynatopa COAEPXWT Tpu COCTaBnslolWmMe perynsaropa:
nponopunoHansHaa  (M-coctaBnswowas), uwHTerpanbHas (MU-coctasnsowas) un  anddepeHunansHaa  (O-
cocTaBnsoLas).

B 3aBncrMOCTH OT YCNOBHOMO pasMeLLieHnst 3TUX COCTaBNALWMX BHYTPW perynsatopa 6yaeT onpeaenatbcs
ero cTpyktypa ([10.19]=0000 — napannensHas, [10.19]=0001 — cmelLaHHas) 1 nepegaToyHas OYyHKUMS.

Anroputmudeckue cxembl MUA-perynatopa MUK-25 B cnyyae napannenbHOM M CMELaHHOW CTPYKTYpbl
nokasaHbl Ha pucyHke 10.4.1.

Kp
E(t) 1 + Y
0
T _
< dt
a)
Kp
E(t { SR
i0 \ +
d
T, E
6)

PucyHok 10.4.1. Cmpykmypsi peaynsimopos MUK-25:
a — naparnnenbHas cmpykmypa,
6 — cMewaHHasi cmpyKkmypa.

CornacHo pucyHka 10.4.1 anst napannenbHON CTPYKTYpbl perynsatopa nepegatovHasi pyHKUMSA MeeT BUA:

o 1 dE(?)
Y(t)=Kp E(t)+]; ! E(di+T, ==,

ONsi CMeLlaHHON CTPYKTYpbl perynatopa nepegatovyHasa (byHKLI,I/Iﬂ nmMmeet Bna:

Kp dE(t)
Yt)=Kp-E®)+ ?i_([E(t)dz et

rae Kp — koatpdmumeHT nponopuuoHansHOCTH perynatopa (napameTp MeHio KoHdurypauum [1.00]), T; —
BpEMSI UHTErpupoBaHusa perynatopa (napameTp mMeHwo KoHdurypaumm [1.01]), Tz — Bpems auddepeHumpoBaHus
perynatopa (napameTp MeHo koHdurypauum [1.02]).

To ecTb Mpu UCMNONb30OBaHWM CMELUAHHOWM CTPYKTYpbl perynatopa B CpaBHEHWM C napannenbHon T;
ymeHbLuaeTcs B Kj, pas.
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10.5 PyyHasa ycTtaHOBKa napaMeTpoOB perynmpoBaHusi No nepexogaHon PyHKLUmn

Ecnn 3apgaHa nepexogHas (yHKUMA OObekTa perynupoBaHus UNu oHa MoxeT ObiTb onpegeneHa, To
napameTpbl perynMpoBaHuUs MOryT ObiTb YCTAHOBMEHbl COMMIaCHO YCTAHOBOYHLIM AMPEKTMBaM, YKasaHHbIM B
cnpaBoyHuKax. MNepexoaHas yHKUMA B NOMOXeHUU perynatopa «Py4HoON pexum» MoxeT ObiTb 3anncaHa vepes
ckaykoobpasHoe W3MEeHeHuWe YnpaBnsiowWwero BO3OEWCTBUA W XapakTep perynupyeMon BenuyuHbl  MOXeT
pernctpupoBaTbcs camonucueM. Mpy aTom nonyvaeTtcs nepexogHas PyHKUMsS, NpubnunsntensHO COOTBETCTBYOLLANA
ykasaHHomn Ha pucyHke 10.1.

Xopolwme cpegHue BeNWYMHbI W3  YCTAaHOBOYHBIX MNapaMeTpoB perynatopa AalwT  crneaywlowve
aMnupuyeckune opmynei:

M - perynaTop:
KoadhdpuumeHT yeunermsa Kp ~ L / [D * Ko]
MW - perynaTop:

KoadpduumeHT yeunenna Kp ~0,8 * (L /[ D *Ko] )
Bpems nHterpuposanns Ty~ 3 * D

MnAa - perynarop:
KoadpduumeHT yeunenna Kp ~1,2* (L /[ D * Ko])

Bpewms nnterpuposanna Ty ~ D
Bpemsa anddeperumnposanna Tp~ 0,4 * D

Y
Y
D = > Ko=x{y
x]
X
:“ >
D

PucyHok 10.1 - lNepexoOHas ¢hyHKyusi o6bekma peaynuposaHusi ¢ caMo8bipagHUB8aHUEM

Y — ynpaBnsioLiee Bo3aencTeme

y — ynpasnsioLiee Bo3fencTene

X — perynupyemMas BenuymHa

t — Bpem4a

D — Bpems 3agepxku

L - Bpems BbipaBHMBaHMWSA

Ko — nepegaToyHbIvi KO3 rUmMeHT 06bekTa perynmpoBaHus.
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11. KannbpoBka u npoBepka npubopa

Kannbposka npubopa ocyLecTBnaeTca:

e Ha 3aBopge-n3rotoButene npu Beinycke npubopa

e [Nonb3oBartenem:
- NpY CMeHe Tuna gatyuka (nepekoHdurypauum npubopa)
- NpY 3amMeHe JaTtyvka
- NPV U3MEHEHUN ANUHBI FIMHWUIA CBA3N

BHumaHue!!l Bxod Ha yposHu Kanubpoeok 16, 17, u 18 MeHI0 KOHgbueypayuu 603MOXKEH
mornbKo 05151 py4HO20 pexuma pabomasl peaynsamopa.

11.1. KannbpoBka aHanorosbix BXO40B

11.1.1. MopAAOK KAaNMOGPOBKU YHU(PULUPOBAHHbLIX BXOAOB

B pexume KoHdUrypaumm yctaHoBUTE NapaMeTpbl COOTBETCTBYOLLME:
- Tviny wkansl aHanorosoro Bxoga Al1 — 2.00
- Tuny aHanorosoro Bxoga Al1 — 2.01
- MonoxeHne geummansHoro pasgenutens — 2.04
- HwxHuin npepen pasmaxa wkansl — 2.05
- BepxHun npegen pasmaxa wkansl — 2.06

Hanpumep, ycTaHoBMNeHbI napameTpbl yHUULmMpoBaHHoro Bxoga Al1:
- 2.00=0000 un 2.01=0000 cooTBeTcTBYOLLME (0-5, 0-20MA).

Pyy4Has kanu6poeka

1) B pexume KoHdurypauum yctaHoBute napameTp 16.00 "KanmbpoBka Hynsi aHanorosoro Bxoga Al1
(napameTp)". MoakntounTe k aHanorosomy Bxoay Al1 perynatopa MUK-25 06pa3uoBbin MICTOYHUK MOCTOSHHOIO TOKa
COrnacHoO cxeme BHELUHUX coefuHeHun (cm. npunoxerne b.1, B.2). YcTaHoBuTe BenuuuHy curHana pasHyto 0 MA
(vnn 4mA) B 3aBUCMMOCTM OT UCNOMHEHWSA KaHana, cooTBeTcTByowWYyo 0% avanasoHa. Haxumas knasuwuv [A] vnn
[¥V] yctraHoBuTe Ha gucnnee MAPAMETP 3HauveHve B TeXHMYECKUX eauHuuax, cootBeTcTBytowee 0%. Haxatb
knaeuwy [¢']. CMm. pasgen 11.1.4 Tunbl AaTYMKOB U pekoMeHAyeMble npeaernb! KannuGpoBKu.

2) ABTOomaTtu4yecku yctaHoBuTcA napameTp 16.01 "KanubpoBka MakcuMyma aHanorosoro Bxoga Al1
(napameTp)". YcTaHOBUTE BEMUYMHY curHana pasHyto 5 MA (unu 20 MA) B 3aBMCUMMOCTU OT MCMOJIHEHUS KaHana,
cootBeTtcTBytowyto 100% pavanasoHa. Haxumasa knasuwn [A] wnm [V] yctaHoBuTe Ha agucnnee NAPAMETP
3HauYeHVe B TEXHUYECKUX eanHMLax, cooTeeTcTayowee 100,0%. Haxats knasuwy [¢].

3) Ansa 6onee TouHOM KanUMBpPOBKM kaHana nosTopuTe onepaumnio 1 n 2 HeCKonbKo pas.

Aemomamudyeckas kanubposka

1) B pexume koHdurypauum yctaHoBute napametp 16.00. Mpu HaxaTum knasuwn 3B BknovaeTcs
aBToMaTumyeckas kanubpoBka, YTO conpoBoxpaeTcs muraHveM napameTtpa 00 (npu kanubposke Hyns). MMpwu
muraium 00 Ha amcnnee 3ABOAHHA HyxHO nopatb Ha BXOA CUrHam KOTOpPbIi COOTBETCTBYET Haudamny LuKanbl U1
HaxaTb knasuwy BBIA. Knasuwa BBILO dumkcupyeT HOBOE 3HAa4YeHUE KanubpoBKy.

2) Notom HaxaTb knasuwy 3BA. Ha nHaukaTope HayHeT muratb 01. MMopanTe Ha BXO4 CWrHam KOTOPbIN
COOTBETCTBYET KOHUY wkanbl. HaxmuTe knasvwy BBIA ona 3anomunHaHusa 3HaveHus kanmbposku. Kannbposky
pekomeHOoBaHO NPONTK ABa pasa.

YcTtaHoBMB napameTpbl Bxogda Al2 ypoBHSI 3, aHanormyHo npousseauTe kanubpoBKy aHanoroBoro BxoAa
Al2 (BHelwHsA 3agaHHas Touka). [MapameTpbl kannbpoBku aHanorosoro Bxoga Al2 17.00 - 17.01.

Heob6xodumMo noMHumb, 4TO TNOCfEe NPOBEAEHWUs KanMOpPOBKM HeobGXoOMMO MNPOM3BECTM 3anucCb
napameTpoB (ko3cpULMEHTOB KanMOpPOBKM) B SHEProHe3aBUCUMMYH NaMaATb (CM. pasgen 6.5.5), B npoTUBHOM
cny4yae BBeaeHHas nHdopmaumsi He 6yaeT coxpaHeHa npu OTKIIYEHUN NMUTaHUS perynsatopa.

11.1.2. Nopsanok kKanMbpoBKN BXOAOB ANA NOAKNIOYEHUS AaTYMKOB TEPMOMETPOB
CoOnpoTUBNEHUSs

lMopsidok kanubpoeku 8xo008 Orisi NOOK0YEHUS damyukoe mepmomempos corpomusneHusi TCM 50M:
1) B napameTpax KoHdurypaumm, ypoBeHb 2 yCTaHOBUTb:
Twvn wkanbl aHanorosoro Bxoaa Al1 2.00=0002

2) Tlogkniountb MarasuH conpotusneHun P4830/1 (unn aHanorvyHbii Npubop C aHanormyHbIMU
XapakTepuUCTUKaMM He XyXe ykasaHHbIX) K Bxogy Al1 BMecTo noaknioyaemMoro gaTuuka TepmornpeobpasoBaTerns
COMPOTUBIIEHNSI COTNAcHO CXeMe BHEeLLUHUX coeauHeHun (cM. npunoxexve b.4, B.5).

3) Ha marasvHe conpoTMBNEHUA YCTAHOBUTbL 3HAYEHWE COMPOTUBMEHWUS Ansi BbIOpaHHOro Tuna gartyvka
39,225 Om, COOTBETCTBYIOLLEE HaYanbHOMY 3Ha4YeHuIo npu kanwbposke. HaxaTtb knasuwy [¢]. Cm. pasgen 11.1.4
Tunbl JATYMKOB U pEKOMEHAYEMbIE NPeAeribl KarnMbpoBKN.

4) B pexume koHdwurypaumm yctaHoBuTe napameTp 16.00 "Kanubposka Havana wkanbl Bxoga Al1".
Haxumasn knasuwn [A] vnu [V] ycTaHOBUTE Ha Auchnee 3HavyeHWe, COOTBETCTBYHLLEee Temnepatype Havana
LKanbl Npu kanubpoeke "-50,0°C". HaxaTtb knaeuwy [¢].




5) ABTomaTtuueckn yctaHoBuTcs napameTp 16.01 "Kanubposka koHua Likansl Bxoga Al1".
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6) Ha marasvHe conpoTMBNEHUA YCTAHOBUTb KOHEYHOE 3Ha4YeHue COMpOTMBIIEHUS Mpu kanubpoBke Ans
BblOpaHHOro TMna gatyunka 92,775 Om.
7) Haxumas knasvwn [A] wnn [ V] ycTaHOBWUTE Ha gucnnee 3HayeHue, COOTBETCTBYIOLLEE KOHLY LUKarbl

npv kanubposke "200,0°C". Haxatb knasuwy [¢].

8) Ansa 6onee TouHOM KanNUMBpPOBKM kKaHana NoBTopuTe onepauun 3 - 7 HECKOMbKO pas.

11.1.3. KannbpoBka Bxoaa ansi NoAKNH0YeHUs 4aTYNKOB TEPMOMETPOB
conpotusneHna TCM 100M.
KanubpoBka Bxoaa Npov3BoaMTCa aHanormyHo kanmbposke Bxoga TCM 50M, 3a ncknoyeHnemM yCcTaHOBKM
HayanbHbIX U KOHEYHbIX 3HAYEHWIN COMPOTMBIEHWN Ha marasuHe conpoTtusneHus 78,450 om — 185,550 om. Cm.
pasgen 11.1.4 Tunbl AaT4YMKOB M peKOMeHOyeMble Npeaernsl KanMbpoBKu.

11.1.4. Tunbl JaTYMKOB N peKOMeHAyeMble npefenbl KarlmbpoBKu
Tabnuua 11.1.4 - Tunbl 4aTYMKOB U pEKOMEHAYEMbIE Npeaerbl KanMbpoBku

Koa Bxoaa MpeaenbHbie MNpeaenbHble 3Ha4YeHUA MonoxeHune
IpaaupoBoYHas MHAMLMpPYEMble BXOAHOrO CUrHana npu nepemblyek Ha
Tun XapaKTepucTuka 3HauYeHUs Npu Kkanu6poBke npubopa nnaTte BXoAoB
patyunka
n HCX KanuépoBke
Mapamer, npu6opa
A|1p_ 2_03 pubop Hauan. KoHeuHoe | Al1-J1 J3
Al2 - 3.00 3HayeHue 3Ha4YeHue Al2 — J2 Ja
0-5 mA 0 mA 5mMA [5-6]
0-20 mA 0,0 ...100,0 % 0 mA 20 A [5-6]
4-20 MA unu B 4 vA 20 mA [5-6]
0000 0-10B JlnHenHaa YCTaHOBIEHHbIX 0B 10B [3-4] [5-6]
0-2B TEXHUYECKNX 0B 2B [5-6]
0-75 mB eanHuuax 0mB 75 vB [1-2]
0-200 mB 0wmB 200 B [3-4]
0-5 mA 0 MA 5 MA [5-6]
0-20 MA Keanpatuxas 0,0 ... 100,0 % 0 MA 20 MA [5-6]
4-20 MA (B0 KanuBpyeTcs Kak unu B 4 mA 20 mA [5-6]
0001 0-10 B nMHe%lelﬁ 3‘;¥eM YCTAHOBMEHHBIX 0B 10B | [34] [5-6]
0-2B CTaHaBﬂv;BaeTCﬂ TEXHUYECKNX 0B 2B [5-6]
0-75 mB ?(IBa aTWuHas! WwKana) eanHnuax 0mB 75 vB [1-2]
0-200 MB AP 0 mB 200 MB [3-4]
0002 TCM 50M, W1g0=1,428 -50,0 °C... +200,0°C | 39,225 om 92,775 om [3-4]
0003 TCM 100M, W400=1,428 -50,0 °C... +200,0°C | 78,450 om 185,550 om [3-4]
0004 TCM p.23 -50,0 °C... +180,0°C | 41,710 om 93,640 om [3-4]
0005 TCHN 500, W100=1,391, Pt50 -50,0 °C... +650,0°C | 40,000 om 166,615 om [1-2] [3-4]
0006 | TCM 100k Wieo=1,391, -50,0°C... +650,0°C | 80,0000m | 333,230 om [3-4]
0007 TCn p.21 -50,0 °C... +650,0°C | 36,800 om 153,300 om [3-4]
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 A (Bxoa kanunbpyeTcs kak unn B 4 mA 20 MA [5-6]
0008 0-10B TNVHENHbIW, 3aTem YCTaHOBIEHHbIX 0B 10B [3-4] [5-6]
0-2B yCcTaHaBnvBaeTcs TEXHNYECKMX 0B 2B [5-6]
0-75 mB nuHeapusoBaHHas eanHuLax 0 mB 75 mB [1-2]
0-200 mB wkana, cM. pasgen 11.2) 0 mB 200 mB [3-4]
JlnHeapusoBaHHas
(Bxoa kanunbpyeTcs kak
0009 Tepmonapa NMHENHBIN, 3aTem AvanasoH N N [3-4] [1-2]
ycTaHaBnuBaeTcs Tepmonapsl
nMHeapu3oBaHHasi
wkana, cM. pasgen 11.2)
Tepmonapa o
0010 TIKK (J) THKK (J) 0 ... +1100°C 0 mB 63,792 mB [3-4] [1-2]
Tepmonapa o
0011 TXK (L) TXK (L) 0 ... +800°C 0wmB 66,442 mB [3-4] [1-2]
Tepmonapa 5
0012 TXKH (E) TXKH (E) 0 ... +850°C 0 wmB 64,922 mB [3-4] [1-2]
Tepmonapa 5
0013 TXA (K) TXA (K) 0 ... +1300°C 0 mB 52,410 mB [3-4] [1-2]
Tepmonapa o
0014 TMAM10 (S) TMMN10 (S) 0 ... +1600°C 0 mB 16,777 vB [3-4] [1-2]
Tepmonapa
0015 TI'IFIJ:’ B) P TNP (B) 0 ... +1800°C 0 wmB 13,591 mB [3-4] [1-2]
Tepmonapa 5
0016 TBP-1 (A-1) TBP-1 (A-1) 0 ... +2500°C 0 mB 33,647 mB [3-4] [1-2]

MpumeyaHue. HasHayeHne nepemblyex:
JP1 1 JP2 — aHanorosbiii Bxoa Al1
JP3 n JP4 — aHanoroBkiin Bxoa Al2
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11.2. JluHeapusaumusa aHanoroBbix BxogoB Al1 n Al2

DyHKUMS NUHeapu3auun nogyvHeHa aHanorosobiM Bxogam Al1 n Al2. JluHeapusaums gaet BO3MOXHOCTb
NPaBUIbHOTO (PM3NYECKOTO NPeaCTaBNEHNSA HENMMHEWHBIX PErYNMPYEMBIX U M3MEPSEMbIX MapaMeTpOoB.

* C nomowbio nuHeapu3ayuu MOXHO npou3eodumsb, Hanpumep, kanubpoeky emkocmel 6 numpax, mempax
Kybuyeckux unu Kunoepammax npodykma, 8 3a8UcUMOCcmMuU 0m U3MEPEHHO20 8XOOH020 CU2Hasa ypOBHSI 8 eMKOCMU.

Mpu nHAanKauun nuHeapusyemown BenuumHbl Bxogda Al1 n Al2, onpegensiowmmmn napameTpammn SBnSOTCS
Hayano u KoHel LWKanbl (NPOLEHTHOEe OTHOLWEHWEe K AunanasoHy W3MepeHus), MoroXeHue AeuMManbHoOro
pasgenutens, a Takke OKBWAMCTAHTHbIE OMOpPHblE TOYKM nuHeapusauun. KpuBas nuHeapusaumm umeet
«MPENoOMMEHNSI» B OMOPHbIX TOYKAX.

11.2.1. MNapameTpbl NuHeapusauun exoaa Al1 n Al2
Hanpumep, napameTpbl NnnHeapusauun Bxoga Al1 cnegytowme (ans Bxoga Al2 aHanorm4Ho):
YpoeeHb 2. KoHgpucypayusi aHanozoeozo exoda Al1

[2.00] =0008 - Twn wkanel aHanorosoro Bxoga Al1 - nMHeapu3oBaHHas
[2.01] Twvn Bxoga Al1

[2.02] KonuuyecTtBo yyacTkoB NuHeapusaumm exoga Al1

[2.04] TMonoxeHwe geumMansHOro pasgenurens npu nHaukauumn exoga Al1

YpoeeHnb 11. Abcuucchl ONopHbLIX Mo4YekK TuHeapu3ayuu exoda Al1

[11.00] A6cumcca HavanbHOro 3HadeHus (B % OT BXOOHOro curHana)
[11.01] A6cumcca 01-ro yyactka
[11.02] A6cumcca 02-ro yyacTtka
[1118] Abcumcca 18-ro yyacTka
[11.19] A6cumncca 19-ro yyactka

YpoeeHb 12. OpduHambl ONMOPHbIX MOYeK TuHeapu3ayuu exoda Al1

[12.00] OppavHaTta Ha4anbHOro 3Ha4YeHus (CUrHan B TeXHU4eckux eanHuuax ot -9999 no 9999)
[12.01] Opawnnata 01-ro y4acTtka
[12.02] OpgwnHata 02-ro y4acTka
[1218] OpguHaTta 18-ro yyactka
[12.19] OpgawnHaTta 19-ro y4acTka

11.2.2. OnpepeneHne oNOPHbIX TOYEK NTIMHeapu3aLum
11.2.2.1. OnpedeneHue Konuyecmea OropPHbIX MOYEK SIUHeapu3ayuu.

Onpenenutb 1 3agaTb HeOOXOOUMOE KONMMYECTBO OMOPHbIX TOYEK NUHeapu3auum B napametpe [2.02].
Mpenensl nameHennsa napametpa [2.02] ot 0000 go 0019.

Bbibop HeobxoaMMoro KomnmMyecTBa OMOPHbIX TOYEK fMHeapusauuu MNpou3BOAMTCH U3 coobpaxeHusi
obecneyveHns He0H6X0AMMOWN TOYHOCTU N3MEPEHWS.

11.2.2.2. OnpederneHue 3Ha4yeHUl OMOPHbIX MOYEK fuHeapusayuu.

[na kaxxgoro 3HavYeHUs MHAMLMPYEMOro BXOOHOro curHana Yi (B TexHnyYecknx egunHmuax ot —9999 no 9999
C y4yeTOM JeuumarnbHOro  pasgenutensl) BblYMCIUTb — COOTBETCTBYHOLWYK — (DU3MYECKYID  BENUYMHY U3
COOTBETCTBYIOLUNX (PYHKLMOHAmNbHbIX (FPagyMpOBOYHbLIX) Tabnuy, unu rpadumyeckn n3 COOTBETCTBYIOLLEN KPUBOW
(Npy HeOGXOAMMOCTW MHTEPNONMPOBATL) U 3a4aTb 3HAYEHWe AN COOTBETCTBYHOLLEN ONOPHOWN BENMUYUHBLI BXOLHOMO
dusnyeckoro curHana Xi (B %, ot 00,00% 8o 99,99%).



CootBeTcTBytowme 3HadeHus Xi (B %, ot 00,00% o 99,99%) BBOOATCA B NapameTpax Ha ypoBHe 11:
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YpoeeHb 11. Abcuyucchkl onopHbIX MoYvek NuHeapu3ayuu exoda Al1

[11.00] A6cumcca HavanbHOro 3HayYeHns (B % OT BXOOHOro curHana)
[11.01] A6cumcca 01-ro yyactka
[11.02] A6cumcca 02-ro yyactka

[11.18] A6cumcca 18-ro yyactka
[11.19] A6cumcca 19-ro yyactka

CooTtBeTcTBylOWME 3Ha4YeHns Yi (B TexHudecknx egmHuuax ot —9999 no 9999 c yyetom AeummarnbHOro
pasgenutens) BBOAATCA B NapameTpax Ha ypoBHe 12:

YpoeeHb 12. OpOuHambI ONOPHbIX MOYEK JIUHeapu3ayuu exoda Al1

[12.00] OppavHaTta Ha4arnbHOro 3Ha4YeHus (CUrHamn B TEXHUYeCKux eguHuuax ot -999 no 9999)
[12.01] OpgwuHata 01-ro y4acTka
[12.02] OppgwnHata 02-ro y4acTka

[12.18] OppawnHata 18-ro y4acTtka
[12.19] OpawnHata 19-ro y4acTtka

11.2.3. NMpumepbl NMHeapM3auumn CUrHanoB

Mpumep 1.

JIlnHeapusauma curHana, nogasaemoro Ha Bxoa Al1,

npeacTtaBneHHas rpacguyeckn (KpMBOM)

KoHgpuesypupyembie napamempsi Onisi npumepa 1:

[2.00] = 0008
[2.02] = 0003
[2.04] = 000,0

[11.00] = 00,00
[11.01] = 20,00
[11.02] = 60,00
[11.03] = 99,99

WHamumpyemoe 3HaveHune B PeanbHas xapakrepuctuka,
TEXHUYECKUX eamHuLax npencTaBneHHas rpacunyeckn
°C
OppguHaTta
3-ro yuactka | 9999
JInHeapuso-
750,0 3-nyuy BaHHas
OpguHaTta XapakTe-
2-ro yyacTka - ———— | puctuka
2-M yy .
Opauara |, 350.0 axontoro
1-ro yyacTka A
curHana
1- y4.
| - X
I T
20,00 50,00 / 60,00 /99,99
HavanbHoe Abcuucca Abcuucca Abcumcca
3HayeHne 1-ro yyactka 2-ro yyacTtka 3-ro yyactka

[12.00] = 0000 (uHamumpyeTca «000,0»)
nHamumpyetca «350,0»)
[12.02] = 7500 (uHamumpyetca «750,0»)
[12.03] = 9999 (uHamumpyeTca «999,9»)

[12.01] = 3500




Mpumep 2.

JInHeapusaums curHana cHumMaemoro ¢ Tepmonapbl rpagyvposku TI, n nogaBaemoro Ha Bxog Alf,
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JIluHeapu3auusa curHana, nogaBaemMoro Ha Bxop Al1,

npepcTaBfieHHasi rpaayMpoBOYHOM Tabnuuen

AnanasoH namepsiembix Temnepatyp 0 - 1400°C, ananasoH BxogHoro curHana 0 - 14,315 mB (0 — 100%).

[ns obecnevyeHns Heob6XoOAMMON TOYHOCTU U3MepeHus Bblbupaem 16 y4acTKOB nuHeapusauum W
pacyMTaHHble 3HayeHust B % BXOOHOrO curHana AN Kaxaow OMopHOM TOYKM BBOOATCA B COOTBETCTBYIOLLUIA

napameTp yposHen 11 n 12.

KoHgpuesypupyembie napamempsi Osisi npumepa 2:

[2.00] = 0008
[2.02] = 0016
[2.04] = 0000,

Twn wkanel aHanorosoro Bxoaa Al1 - nMHeapusoBaHHas
KonuyecTtso yyactkoB nuHeapusaumm Bxoaa Al1
MonoxeHue geuMmanbHOro pasaenuTens npu nHankaumm sxoga Al1

MapameTpbl ypoBHel 11 1 12 pacunTbiBalOTCS U BBOAATCS COrnacHo tabnumubl 11.2.

Tabnuua 11.2 — PacyeT 1 BBOA NapaMeTpoB NMHeapu3sauum npumepa 2

MapameTpbl ypoBHA 12 MapameTpbl ypoBHsa 11
Homep 3HaueHue 3HaueHue OpOduHambl ONMOPHbIX Ab6cuyucchbl onopHbIx
ornopHou u3mepsieMon BXOA4HOro moyek fluHeapu3sayuu moyek uHeapu3ayuu
TOUKM Temneparypbl, curHana exoda Al1 exoda Al1
°C B MB H Beodumoe Beodumoe
omep Homep
3Ha4eHue, 3Ha4eHue,
napamempa oC napamempa o
0 0 0,000 [12.00] 0000 [11.00] 00,00
1 50 0,297 [12.01] 0050 [11.01] 02,07
2 100 0,644 [12.02] 0100 [11.02] 04,50
3 150 1,026 [12.03] 0150 [11.03] 07,17
4 200 1,436 [12.04] 0200 [11.04] 10,03
5 300 2,314 [12.05] 0300 [11.05] 16,16
6 400 3,250 [12.06] 0400 [11.06] 22,70
7 500 4,216 [12.07] 0500 [11.07] 29,45
8 600 5,218 [12.08] 0600 [11.08] 36,45
9 700 6,253 [12.09] 0700 [11.09] 43,68
10 800 7,317 [12.10] 0800 [11.10] 51,11
11 900 8,416 [12.11] 0900 [11.11] 58,79
12 1000 9,550 [12.12] 1000 [11.12] 66,71
13 1100 10,714 [12.13] 1100 [11.13] 74,84
14 1200 11,904 [12.14] 1200 [11.14] 83,16
15 1300 13,107 [12.15] 1300 [11.15] 91,56
16 1400 14,315 [12.16] 1400 [11.16] 99,99
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11.3. KannbpoBka aHanorosoro Bbixoaa

Mepen Havanom kannbBpoOBKM aHamNoroBoro Bbixo4a HEOOXOAMMO MPUMBECTU B COOTBETCTBME MOSIOXEHUE
nepeMbiYek Ha nnaTte npoueccopa npudopa. Tunbl BbIXOAHbLIX CUFHANOB W MOSNOXEHWe nepeMblyek npuBeaeHbl B
Tabnuue B npunoxexHun b.6.

YpoBeHb KanMbpoBKM aHanoroBoro Bbixoga UMeeT Tpu napameTpa. MNapametp 18.00 ucnonb3yetcs ans
MHAMKaLMK aHanorosoro Bbixoga B %. Ecnu perynatop MUK-25 Haxoautcsa B pyyHOM pexume, TO B 3TOM MyHKTe
MO>XHa TaKKe Npon3BoauTb U3MEHEHUS COCTOSAHWST aHanorosoro Beixoga AO.

MyHkTEl 18.01 1 18.02 ncnonb3yoTea ANa KanubpoBKM HYNs U MakcMMyma aHanorosoro Bbixofa. MNopsagok
KannbpoBKku crneayoLLmnii:

1) Mopgkntounte Kk aHanorosomy Bbixogy AO perynstopa MUK-25 ob6pa3suoBbiii amepuTenbHbI Npnbop -
MUNnaMnepMeTp NOCTOSHHOIO TOKa.

2) B pexume koHdurypaumm yctaHosute napameTp 18.01 "Kanubposka Hyns aHanorosoro Beixoga AO".

3) Haxumas knasuwm [A] wnm [V] ycTaHOBMTE BeENWYMHY BBLIXOAHOMO CWUrHama curHana no
mMunnmamnepmeTpy pasHyo 0 MA (unn 4 mA), cooTBeTcTBYIOLWYIO 0% Anana3oHa, B 3aBUCUMOCTU OT UCMOSHEHUS
KaHana.

4) Haxatb knaeumwy [¢'].
5) ABTomaTuyeckn yctaHosuTcs napameTtp 18.02 "Kannbposka makcuMmyma aHanorosoro Beixoga AO"

6) Haxumas knasuwm [A] wnm [V] ycTaHoBMTE BenWYMHY BBLIXOAHOMO CWUrHama curHana no
MunnuamnepmeTpy pasHyto 5 MA (unu 20 mA), cootsetctBylowyo 100% pAuanasoHa, B 3aBMCUMOCTM OT
UCMOSMHEeHUs KaHana.

7) HaxaTtb knasuwy [&].

8) ABTomaTnyeckn yctaHosutca napameTp 18.00 "KoHTponb aHanorosoro Beixoga AO"

9) HaxaTtb knasuwy [&].

10) Onsa 6onee TOYHOM KanNnMOPOBKM KaHana LMKIMYECK/ NoBTOPUTE onepaunio 2 - 9 HECKOMNbKO pas.

Heobxodumo noMHUMB, 4TO Nocne NPoBeAeHNs KannbpoBkn HEO6X0AMMO NPOM3BECTM 3annCb NapameTpoB
(k03chhULIMEHTOB KanNMBPOBKM) B 3HEProHE3aBMUCUMYIO NamsATb (CM. pasgensl 6.5.3 - 6.5.5), B npoTuBHOM cnyyae
BBeAEeHHas nHgopmaumsa He ByaeT coxpaHeHa Npw OTKIMIOYEHUU MUTaHUS perynaTopa.

3AMEYAHUA 10 OFNEPALUSIM KAJTIMBPOBKU

B npouecce py4qHow kanubpoBku He TpebyeTcs TouHoro paBeHcTBa curHanoB 0% u 100% gwanasoHa.
Hanpumep, MoXHO npoBoavTb Kanubpoeky Ans curHanoB 2% u 98% pAwanasoHa. BaxHo nuuwb TO, 4TOOBI MO
UMPOBOMY MHAMKATOPY YCTAHOBUTL 3HAYEHUE, MAKCMManbHO GrM3KOe K yCTAaHOBIEHHOMY 3HA4YEHUI0 BXOAHOIO Unm
BbIXOLHOrO curHana.

[ns noBbilWEHNS TOYHOCTU W3MEPEHWS BXOAHbIX aHanoroBbiX CWUrHamoB, a Takke (OPMMPOBaHUA
BbIXOOHbIX a@HarnoroBbIX CUrHanoB, AOMycKaeTcs KanvbpoBKy NPOM3BOAUTL ANA Bcel uenn npeobpasoBaHus
CMrHana c y4eToM BTOPUYHBIX NpeobpasoBartenen.

Hanpumep, ona BxogHow uenu: Jdamyuk — npeobpa3ogamerns — peeynamop MUK-25 wnctodHuk
obpasLoBoro curHana noAknio4yaeTcs BMeCTO AaTyuka, a onepaums KanmbpoBKM BXOAHOTO cUrHana npousBoamnTCs
Ha perynatope MWK-25. AnanormyHo pns BeixogHom uenu: peaynsmop MUK-25 — npeobpazosamerns —
ucronHUMerbHbIl MexaHU3M, W3MepUTeNbHbIi NMPUbop MOAKMIOYMTE BMECTO WCMOMHWUTENBHOrO MexaHvu3ma, a
onepaumio kannbpoBKu BbIXOAHOMO CUrHarna npoussecTtu ¢ perynsatopa MUK-25.
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12. TexHn4yeckoe ob6cnyxmBaHue

12.1. MNpwu npaBuneHom akcnnyaTauun perynatop MUK-25 He TpebyeT noBceaHeBHOro obcnyxmBaHums.

12.2. NeproanyHOCTL NPOUNaKTUHECKNX OCMOTPOB 1 peMoHTOoB perynstopa MUK-25 yctaHaenveaeTcs B
3aBUCUMOCTUN OT NPON3BOACTBEHHbLIX YCIOBUIA, HO HE pexe ABYX pas B rog.

12.3. lMpun pnutenbHbIX NepepbiBax B paboTe pekomeHayeTca oTkmoyvaTb perynstop MUK-25 ot cetu
3MeKTPonUTaHus.

12.4. Bo Bpemsi NpodunakTM4ecknx OCMOTPOB. MPOBEPSTb M UYMCTUTb KaberbHble 4acTu COoeaUHEHUN
(BckpbiTve perynatopa MWK-25 He ponyckaeTcd); KNeMMHO-6MoyHble coeguHUTEenu, MNpPOBEPSATb MPOYHOCTb
KpenneHnsi 6rioka, MOHTaXHbIX XIyTOB; NPOBEPSITb COCTOSAHME 3a3eMNSALLNX MPOBOAHMKOB B MECTax COeAMHEHUN.

12.5. Ounctka npubopa: He ncnonb3ynite pactsoputenu n nogobHele Belectsa. [Jna o4nCTKN yCTpoONCTBa
nonb3ynTecb CNMPTOM.

13. TpaHCcnopTUpOBaHUE U XpPaHEHUe

13.1. TpaHcnopTtupoBaHue perynatopa MWK-25 ponyckaeTca TOMbKO B YynNakoBKe Mpeanpuatus-
N3roToBUTENS U MOXET NPOM3BOANTCS MNOOLIM BUAOM TpaHcnopTa.

13.2. Mpwu nony4veHnmn perynatopa MANK-25 y6eamTbca B NONHOM COXpaHHOCTY Tapbl.

13.3. lMocne TpaHcnopTupoBaHust perynstopa MWK-25 Heobxogumo BbiaepXaTb B MOMELLEHUN C
HOpMarnbHbIMUW YCIOBUSIMU HE MEHee 6-TW YacoB, TOMbKO MOCIE 3TOrO NPOM3BECTM PACMaKOBKY.

13.4. MNpegenbHbIV CPOK XPaHEHWS - OAWH TOA.

13.5. Perynatopsl MUK-25 gomxHbl XpaHUTbCA B CyXOM OTannvBaeMOM W BEHTUIIMPYEMOM MOMELLEHUN
npu Temneparype okpyxatoLiero sosgyxa oT muHyc 40°C go nntoc 70°C n oTHocuTenbHom BnaxHoctu ot 30 go 80%
(6e3 koHaeHcaummn Bnaru). [JaHHble TpeboBaHWA ABNATCA PEKOMEHAYEMbIMU.

13.6. BOS,D,yX B NMOMELLEeHNN He [OOJDKeH coaepXXaTb Nblin U NpuMecu arpeccmBHbIX MapoB W ras3os,
BbI3bIBaOLWLUNX KOPPO3Uto (B YaCTHOCTU: ra3oB, cogepXxalinx CepHUCTble coegunHeHna nnun aMMVIaK).

13.7 B npouecce XpaHeHUn Unn aKCnnyaTauum He KnaguTe Taxenble npegmeTsl Ha perynatop MUK-25 u
He noaBepranTe ero HWKakoMy MexaHW4YeCKOMY BO3OEeVCTBMIO, TaK Kak yCTPOWCTBO MOXeT AedopmmpoBaTbCs U
noBpeauTbLCS.

14. NapaHTUKN nsroroBuTens

14.1. FapaHTUHBLIA CPOK yCTaHaBnMBaeTca 5 net co AHa npogaxu perynatopa MUK-25. ina perynsaTopos,
KOTOpble MOCTaBMNSATCS Ha 3KCMOPT, rapaHTUIHBIA CPOK JKcrnyaTaummn — 18 mecsueB CO AHA CneaoBaHns Ux Yepes
[ocypapCcTBEHHY10 rpaHmuy YKpauwHbl.

14.2. VsrotoButenb rapaHTupyet cootseTcTBue perynatopa MUK-25 TexHnyeckum ycnosusm TY Y 33.2-
13647695-003:2006 npu cobnogeHWM YCINOBUIM XpaHEHWsi, TPaHCMOPTMPOBAHUS, MOHTaXa W 3KchnyaTauuu,
yKa3aHHbIX B pyKOBOACTBE aKkcnnyaTauuu Ha perynsatopbl MAK-25. Mpu HecobniogeHun notpebutenem AaHHbIX
TpeboBaHuii - NoTpebuTens NUIaeTCcA NpaBa Ha rapaHTUIHBIA peMoHT perynsatopos MUK-25.

14.3. Mo [OroBopeHHOCTU C NOTpebuTenemM NpeanpuaTUe-U3roToBUTENb OCYLLECTBISIET NOCIerapaHTUIiHOe
TEXHUYECKoe OOCNYyXMBaAHWE, TEXHUYECKYID MNOAOEPXKKY N TEXHUYECKME KOHCYNbTauMu MO BCEM BuAAM CBOEWN
NpoAyKLMN.
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NMPUNOXEHUA

anHO)KeHVIe A - Fa6apV|THb|e n npucoegaunHuUTe rlibHbleé pa3Mepbl
Pa3mepbi uHOukamopoe (ducnees):

IMTAPAMETP 3ABLAHHA, BUXIO

oo, Wi
0 | |
-

PucyHok A.1 — BHewHul 8ud MUKPONpoueccopHO20 peaynsmopa.

Bud Bud Bud
c3adu c6oky crepedu

“’\/?_I:(“F:‘(?:\ MIK-25
90 96 '"
o I

190 max (MoHmaxHas 2ny6buHa)

PekomeHdyemass monuwjuHa wyuma om 1 0o 5 mm.
PucyHok A.2 - [abapumHble pasmepbi

Paszmemka omeepcmul Ha wjume

! 150 min

150 min|

92 08

9208

PucyHok A.3 - Pasmemka omeepcmutli Ha wume




MpunoxeHue b - Nogkno4veHue npubopa. CxemMbl BHELWHUX
coeAnHeHum

MUK-25. Bug c3agm

-
X1 XA =—1 |
87 max \
WE® LW D) R 0
L0000.0077) E xaa
I T > @&
mA, b e
Y = su1 -+ @ 4l <3| +A0
RTD1
< - ™| GND1 +s| -on «al a0 é
O — W i = o1 «z| oot 2
J_ oy +>53| bz «13| Doz Pary
mA, V
- - —$Jo| GND2 —%l B «13| Do &
L N~220B — ~ M2 &| TERM -3l s2ev
o) > RGND -'E -24v

X2, K63-25-11-0,75

PucyHok B.1 - [NodkmoyeHue knemmHo-b6r104Ho20 coeduHumens Kb3-25-11-0,75 k peaynamopy MUK-25

MUK-25. Bug c3agm

o 1 115 ma; —
X1 X1A
FEEEREEEE] ~ = " 0
G338 IFES ‘xz
w0 oL, el || s "
netwe neow - ++
L L] i B e I e N
P2 JP1 £ @ K1 5? K2 fZ K3 S? K4 @
mA, V
A Bl VL ro| DI
O RIEN 1 DJF‘} £
J— o3 - —|"™| GND1 “*s| +DI g
2 [] =
ma v [t 22 P P ®°
L N~220B RTD2+_’ = +U2 B[ +A _ _ _ _
o= - —»|v| GND2 = I i U T )
o +2 *| RGND . NI I I I I R
Cmo | [ | (B[2|2|5(2|2|8(22|5 2|2
“ o -AQ —*% 24V
21 22 23 31 32 33 41 42 43 51 52 53

X2, KB3-28P-11-0,75;
KB3-28K-11-0,75;
KB53-28C-11-0,75

PucyHok b.2 - [NodkmodeHue KneMmHO-61104H020 coeduHumensi
- KB3-28P-11-0,75 (c pene),
- KB3-28K-11-0,75 (c meepdomernbHbIMU pene),
- KB3-28C-11-0,75 (c onmocumucmopamu)
K peaynamopy MUK-25
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B.1 Cxema pacnonoxeHusi CUrHanoB U rabapuTHble pa3mMepbl KIeMMHO-G1T04HOIo
coeanHutena Kb3-25-11

[MoaxkntoyeHne aHanoroBbIX
MCMONHUTENbHBIX YCTPOUCTB K
npubopy — cM. npunoxeHune b.6

MoakntoyeHne ANCKPETHLIX BXOAOB
K npubopy cMm. npunoxeHve 5.11

MopkntoyeHne kabens WHpnkaTop
KINeMMHO-65104HOr0 NOAKMIOYEHUS] BHELLHETO
COeMHUTENS — CM. VCTOYHMKA NUTaHusi 24B
npunoxexue b.3 K Knemmam 23, 24

PacnonoxeHue 87 max _—
nepemblyek Ans
HaCTPOWKM BXOAOB \ 7 S 2| ‘
X2A } X2B \
- 12~ H5
“\ o\
(f + +Dif <3| +A0
RTD1 —_— )
- - e N S| -Di «=| -AO 8
i - £
(o +1 T +Di2 = DO1 3
T | —_— P
< Iy + 3| e «n| Do2
mA, v| e >
F— o su2 — G| +A +<n| Dpo3
RTD2 e -
5o - S GND2 - % -B i DO4
\— a 42 > TERM N
! ey RGND -1 -24V '
MoakntoueHne Moaknioyexne MoakmioYeHe ANCKPETHbIX Hoxkm (2 wT.)
[aTYMKOB K nHTepderica RS- VCMOMHUTENBHBIX YCTPONCTB ANS YyCTaHOBKM
npubopy — cM. 485 —cm. V1 Harpy3oKk — CM. KB3-25-11 Ha
npunoxexve b.4 npunoxexne 5.10 npunoxenue 6.7 penbc DIN35x7,5

PucyHok 5.3 - Cxema pacrnonoxeHusi cugHasnoe u eabapumHbie pasmepbl KieMMHO-67104H020
coeduHumens Kb3-25-11

MpumeyaHuns.
1. KnemmHo-6n04HbI coeguHnTensb KB3-25-11 npeaHasHayeH ans moHTaxa Ha penbc DIN35x7,5.
2. Hencnonb3yemble knemmbl knemmHo-6no4Horo coeanHutens KB3-25-11 He nogkntoyaTts.

3. HasHaueHune nepemblvek HacTponkun Bxogos JP1, JP2 — cm. npunoxexue b.1.
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B.2 Cxema pacnonoxeHusi CUrHasnoB U rabapuTHble pasmepbl KIeMMHO-05T04YHbIX
coeanHutenen Kb3-28P-11, Kb3-28K-11, KB3-28C-11

MoaknioYeHne ANCKPETHLIX BXOJ0B MHavkaTop nogaun MopknioyeHne kabens MHavkaTopsl

K npubopy. +DI (+24B) - obwwmin nuTanus =24B Ha KNeMMHO-61104HOro BKITIOYEHNS

[INCKPETHBIX BXO[I0B — CM. knemmsbl 15, 16 coenHUTena — CMm. ONCKPETHbIX

npunoxenune b.11 npunoxexue b.3 BbIXO0B
COOTBETCTBYHOLLUX
KaHanos

PacnonoxeHve [ (4
nepemblyexk ans / y/ -
HacCTPOWNKN BXOJOB
«+
& o

-

K1 K2 K4
r mA, V
+ —>0
RTD1 4
o1 -—|™ GND1 |<*5| +DI e E
&) +| :
{ mAV L oL MR Pl ®
rrD2 | TERYE | [N A relinslinslins
o3 - —»| | GND2 —u| B Il!ll]ll-lll-l
L o| +2 »| RGND lelr|alala|o|olol e
<[~ +A0 )| [5| +2av 5122822522522
«—|o| -a0 / s 2av
7 21 22 23 31 32 33 41 42 43 51 52 53
] I »
~
Moaknioyexne MogkmoveHve
nHTepderica RS- TepMuHaTopa
485 —cm. uHTepdelica RS-
npunoxexune 6.10 485
MNogkntoyeHne ANCKPETHbIX
UCTIONHUTENBHBIX YCTPOUCTB
\ Bbixogos DO1,D002,D03,D04 —
MopkntoyeHve MopkrntoyeHne aHanoroBbIx MopkntoyeHne CM. NPUNOXeHWe:
[aTYMKOB K MCMOMHUTESbHBIX YCTPOWUCTB K WCTOYHUKa NUTa- B.7 — pene
npuéopy — cM. npudopy — CM. NpUroxeHue HUS| IMCKPETHBIX B.8 — TBepOoTenbHbIe pene
npunoxeHve 5.5 b.6 BbIXOA0B (24B) B.7 - onTocumucTopsl

PucyHok b.4 - [uazpamma pacriofioXeHusi cueHanoe u eabapumHbie pasmepbl KIeMMHO-651049HbIX
coeduHumeneli K63-28P-11, KE3-28K-11, K63-28C-11

MpumeyvaHums.

1. KnemmHo-6nouyHble coeauHutenn KB3-28P-11, KB3-28K-11 u KB3-28C-11 npegHasHayeHbl Ans
MOHTaxa Ha penbc DIN35x7,5.

2. Hencnonb3yemble knemmbl KneMmHo-6no4HbIx coegnHuTenen KB3-28P-11, KB3-28K-11 n KB3-28C-11
He MoaKnoYaTh.

3. HasHaueHune nepemblvek HacTponkun Bxogos JP1, JP2 — cm. npunoxenune b.2.

4. Mepemblyka JP3 npegHasHadeHa ans nogknoveHuns tepmuHartopa (120 Om), ycTaHOBMNEHHOro Ha nnarte
KB3-28P-11, KB3-28K-11 wnmm KB3-28C-11. 3amkHyTOe coctosHue JP3 cooTBeTCTBYeT MOAKIIOYEHHOMY

TepMUHATOPY.
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B.3 - Cxema pacnanku kabens knemMmHo-6104HbIX coeauHutenen Kb3-25-11-0,75,
KB3-28P-11-0,75, Kb3-28K-11-0,75 n KB3-28C-11-0,75, a Tak)ke BHeLUHUe CUrHanbl
perynaTopa:

K K53-25-11, K53-28P-11
K KB3-28K-11, K53-28C-11

K perynsatopy MUK-25

Hymepauusa | HasHauyeHue
KOHTaKTOB B | KOHTaKTOB B
P1B pasbeme pasbeme
IDC-10G DI-25M DBR-25F
1 9 GND1
2 22 +I1
Hymepaums 3 10 +U1
KOHTaKTOB B 4 23 GND2
pasbeme IDC-10G 5 11 +12
6 24 +U2
7 12 TMPF
8 25 +5V
9 13 AGND
10
P2B
IDC-16G
1 1 +DI1
2 14 -DI1
3 2 +DI2
Hymepaums ; 135 '2:_2
KOHTaKTOB B
pasbeme IDC-16G 6 16 B-
7 4 TERM
8 17 RGND
9 \ 5 +AO
10 \ 18 -AO
11 \ 6 DO1
12 \ 19 DO2
13 \ 7 DO3
14 \ 20 DO4
15 \ 8
16 \ 21 -24V

Kabenb coeanHu-
TenbHbIi KB3-25-11
(KB3-28P-11)
(KB3-28K-11)
(KB3-28C-11)

PucyHok B.5 - Cxema pacnaliku kabesns knemMMmHo-6r104HbIx coeduHumenel Kb3-25-11-0,75, Kb3-28P-11-
0,75, KBE3-28K-11-0,75 u Kb3-28C-11-0,75
Mpumeyanwe.

Kabenb coeguHutensa KB3-28P-11, KB3-28K-11 unu Kb3-28C-11 aHanornyeH kabento coeguHmutensa KB3-
25-11.
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Bb.4 NMoakno4yeHMe faTYMKOB K Nnpubopy ¢ nomowbio  KbB3-25-11

MUcTOoYHMK aHanorosoro
curHana NAPAMETP

JP1

1]

KnemmHasa konoagka Kb3-25-11

o]

JP2

< @
MUcTOoYHMK aHanorosoro

curHana BHELWUHAA
SAOAHHASA TOYKA

1 +U1 AHanorosbI BXog
Al1 napameTp

2 GND1

3 +1

4 .

5 +U2 AHanorosbIn Bxoq
Al2 BHeLWHsAS

6 GND2 3afaHHas Toyka

7 +2

8 .

F'oe JP1 n JP2 — nepeMblyku, yCTaHOBIEHHbIE Ha knemmHon konoake Kb3-25-11.

PucyHok b.6 - lModkmno4deHue yHUGuyuposaHHbIX aHanozoebix 8xodos peaynsmopa MUK-25

WcTo4HUK aHanorosoro
curHana MNAPAMETP RTD1

JP1

KnemmHas konoaka Kb3-25-11

JP2

RTD2 |

MUcTOoYHMK aHanoroBoro
curHana BHELUHAA
3A0AHHAA TOYKA RTD2

1 +U1 Ananorosbiv Bxoa Al1
napameTp

2 GND1

3 +1

4 .

5 +U2 Ananorosbin Bxoa Al2
BHELLUHASA 3adaHHas

6 GND2 TOuKa

7 +12

8 .

Fne JP1 n JP2 — nepemblukm, yCTaHOBMNEHHbIE Ha knemMMHol konoake K63-25-11.

PucyHok bB.7 - [lodkmouyeHue damyukos memnepamypbl murna TCM, TCIl k aHanozosbiM exodam

peaynamopa MUK-25

MonoxeHune nepembivek JP1 u JP2 ana HacTpoikn BXOAOB NpMBeAeHO B Tabnuue:

[Owana3oH BxoaHoOro Bxopn Al1 Bxopn Al2

CUrHana MonoxeHne nepembivkn JP1 MonoxeHne nepemblvkn JP2

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

0—20MA [1-2], [5-6] [1-2], [5-6]

4 —20 MA [1-2], [5-6] [1-2], [5-6]

0-10B [2-4], [5-7] [2-4], [5-7]

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

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

TCM, TCI, Pt, TXA(K), TXA(L) [1-2], [5-7] [1-2], [5-7]

MpumeyaHune. CmelleHne BXogHOro curHana 4-20MA ycTtaHaBnvBaeTcs nporpammHo, cm. n.2.01, 3.01

KOHdpurypauum.
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B.5 NoaknioyeHne faTYMKOB K npubopy ¢ nomowbio  KbB3-28P-11, KB3-28K-11
nnn Kb3-28C-11

MUcTOoYHMK aHanorosoro

curHana MNAPAMETP JP1 KnemmHas konogka KB3-28P-11
KB3-28K-11
+ + ] KB53-28C-11
1 +U1
2 GND1 Ananorosbi Bxoa Al1
napamet
- ) JP2 3 1 PaET

. + 1]
4 +U2 AHanoroBbi Bxog Al2
BHELLHNASA 3a4aHHas
5 GND2 TOYKa
_ - 6 +12

MUcTOoYHMK aHanorosoro
curdana BHELUHAA
3AO0AHHASA TOYUKA

ne JP1 n JP2 — nepemblukm, ycTaHOBMNEHHbIE Ha knemmHol konogke K63-28P-11, Kb3-28K-11, KB3-28C-11.

PucyHok b.8 - lNodkmodeHue yHUGhuyuposaHHbIX aHano2o8bix 8xo0o8 peaynsamopa MUK-25

MICTOYHMK aHanorosoro

curnana MAPAMETP RTD1 JP1 KnemmHas konogaka KB3-28P-11
] / KB3-28K-11
K53-28C-11
I 1 | +U1
RTD1 [ 2 | GND1 | AHanorosbIii BXxog,
: 3 Al1 napameTp
P2 | | +1 |
[ 4 | +U2 | AHanorosbIii BxoAa
L Al2 BHelwHAA
RTD2 | 5 GND?2 3afaHHas Touka
6 +12

MUcTOoYHMK aHanoroBoro
curHana BHELUHAA
S3AO0AHHAA TOYKA RTD2

F'oe JP1 n JP2 — nepeMblyku, yCTaHOBIEHHbIE Ha knemmHon konoake Kb3-28P-11, KB3-28K-11, KB3-28C-11.

PucyHok B.9 - lNodknoyeHue damyukos memnepamypbl muna TCM, TCI1 k aHanozoebiM 8xodam peayrnsmopa
MUK-205

MonoxeHne nepembivek JP1 n JP2 ana HacTponkn BxoOoB NpuBeAeHO B Tabnuue:

Owana3oH BxogHOro Bxop Al1 Bxopn Al2

CUrHana MonoxeHne nepembivkn JP1 MonoxeHne nepemblvkn JP2

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

0-20MmA [1-2], [5-6] [1-2], [5-6]

4 —20 MA [1-2], [5-6] [1-2], [5-6]

0-10B [2-4], [5-7] [2-4], [5-7]

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

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

TCM, TCT, Pt, TXA(K), TXA(L) [1-2], [5-7] [1-2], [5-7]

MpumeyaHune. CmelleHne BXOAHOrO curHana 4-20MA ycTtaHaBnvMBaeTcs nporpammHo, cm. n.2.01, 3.01
KOHdpurypauum.
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B5.6 Moaknto4yeHMe UCNONHUTENbHLIX YCTPOMNCTB K aHanorosomy Bbixogy AO

KnemmHas konoaka Kb3-25-11

AHanoroBsbli +AO 17
Bbixog AO

ynpasnsiowee -AO 18
BO3geNncrTene

IH — BbIXOZ4HOW TOK aHanoroBoro Bbixoaa, RH - Harpy3ka

AHanoroBas

RH HATPY3KA

PucyHok B.10 - lNodkntovyeHue aHano208bix Hagpy3oK ¢ nomouwbto Kb3-25-11

KB3-28P-11 In
KnemmHas konogka KB3-28K-11
KB3-28C-11 . +
AHarorosbli +AO 7
Bbixoag AO 8 |::|
ynpasnsioLliee -AO
BO34encTBeme

AHanoroBas
HAIPY3KA

PucyHok b.11 - NoOknto4yeHue aHanozo8bix Hagpy3ok ¢ nomowbio K63-28P-11, Kb3-28K-11, Kb3-28C-11

Jifo

o A

XP1

cooo0
lbooo

A oum

o
L=

24
1]3

(2]
~

,El,manasoH BbIXOOHOro curHana

MNMonoxeHne nepemblyek Ha nnarte
npoueccopa (CM. pUCYHOK BbILLE)

0-5mA [2-4], [7-8]
0-20wvA [2-4], [5-6]
4-20wvA [2-4], [5-6]

0-10B [1-2], [3-4]

MpumeyvaHue. 3HayeHne 4mMA yCTaHaBnmBaeTca npu KaﬂM6pOBKe aHarnoroBoro Bbixoaa.

PucyHok 5.12 - lNonoxeHue nepembldek Ha niname rnpoueccopa Ons 8bibopa duana3oHa aHaro0208020 8bixoda
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B.7 NMoaknto4yeHne ancKkpeTHbIX Harpy3ok K Kb3-25-11 n K63-28P-11

VD
KnemmHas konoaka Kb3-25-11 Pl N— ----- |
: RH :
| |
= ] DO1 19 s+~ |4 sombue
— DO2 20 - :'+_0 MEHbLLE

- +
= a DO3 21 :l—" CBo60oaHO NporpaMmmm-

- + emble BbIXoAa
== oo | B i L

— OB
LA
] 23 O6Lwui

BbIXO40B
\ - + 7 Harpysok

24V 24

MpumeyaHus.

1. TMpu noakmoYeHNM WHAOYKTUBHBLIX HAarpy3ok (pene, nyckatenu, KOHTaKTopbl, COneHouabl U T.M.) K
OMCKPETHBIM TPaH3NCTOPHBLIM BbIXOAaM KOHTPOMnepa BO n3bdexaHue BbIXOA4a U3 CTPOS BbIXOAHOrO TpaH3ncTopa us-
3a 6omnblIOro Toka CaMOMHAOYKUMW MapannenbHo Harpyske (obmoTke pene) HeobxoAWMO YyCTaHaBnMBaTb
6nokmpytowmii avoa VD — cM. cxeMy nogknioyeHus. BHelWwHW anoa yctaHaBnMBaTh Ha KaXkK4oM KaHane, K KOTOpoMy
NOAKI0YEHA NHOYKTUBHAS Harpyska.

Tun yctaHasnusaemoro avoga KO209, KO258, 1N4004...1N4007 wnu aHanorn4yHblA, pacCyMTaHHbIM Ha

obpaTHoe HanpsixeHne 100B, npsmoii Tok 0,5A.

PucyHok b.13 - lNoOkno4yeHue ducKpemHbIX Hagpy3okK ¢ nomowbto KbB3-25-11

MHavkaTopsl
MugukaTo [ 115 max = BKINOYEHNS
p nogaun pene
nuTaHns 3333 333% = = ~ == / COOTBETCTBYIO
=24B Ha DDUD DDDU P1 X2A X2B LLIMX KaHanos
l;";e';ngbl \ N ¢ O ® Nt O ™ _| — =
= . SN = -
JP2 JP1 ) @ K1 52 K2 37 K3 32 K4 @
mA, V
* "= +U1 —»o| DN
RTD1 " et OM S
o1 - > GND1 © +DI E
o P | o I
T +1 DI2 @ @ o
7RTD2+V >~ +U2 I +A e _ _ _
o1 - »| ©| GND2 @ -B T ! T ] 1 -l 1 -|
o +2 —3=| RGND | =l =laelail @] #lelols]e |
“[Ceao | s v |7 5(212(5(2(2]8|2|2(5(2|2
« ®| -AO | -24V
/ 21 22 23 31 32 33 41 42 43 51 52 53

DO1 D02 DO3 DO4
Gonblle MeHblue

MoakntoyeHne MopgxntoyeHne AMCKPETHbIX
WUCTOYHMKA NnUTa- MCMNOSTHUTESbHBIX YCTPONCTB
HWS AUCKPETHBIX 1 Harpy3oK COOTBETCTBEHHO
BbIXOA0B (24B) BbIXO40B

PucyHok b.14 - NodknovyeHue ducKpemHbiX Hagpy30k ¢ nomowpto KB3-28P-11

MpuMeyaHMsa No NCNONb30BaHUIO AUCKPETHbIX BbIXOAO0B.

1. Curnansl DO1-DO4 sBnstoTca cBoboagHO-NporpaMmmMmmupyemMbiMu. T.e. ecriv kakon-nmbo 3 curHanos DO1-
DO4 He 3apgencTBoBaH B CTPyKType BblbpaHHOro Ttuna perynatopa (cm. napametp 10.07), To cBOOOAHbLIV
OUCKPETHBIN BbIXOO, MOXET B COOTBETCTBUM C BbIOPAHHOWM NOrMKOM paboTbl M yCTaBkaMu yNpaBnaTbCa OAHUM U3
BblIOpaHHbIX aHanoroBbix curHanos (cm. napameTpsbl 4.00, 5.00, 6.00, 7.00).

2. Ha pnarpamme nogkntoyeHus KB3-28P-11 ycnoBHO nokasaHO pacrnonoXeHne W HasHaveHue
nepekntovatomx kKoHTaktoB pene K1, K2, K3, K4.

3. KoHTakTbl BbIXOAHbIX Pene yka3aHbl B NOMOXEHUN BbIKMOYEHO, T.€. Npu 06ecTodeHHo 06MOoTKe pere.

4. Hencnonb3yemble KneMmmbl knemmMmHo-6rno4Horo coegunmntens KB3-28P-11 He nogkntoyaTsb.
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5.8 NMoakntoyeHne AnCKpeTHbIX Harpy3ok kK K63-28K-11

pa30MKHYTOE MOOXKEHUe KOHTaKTOB, a noruyeckomn “1”

[nckpeTHble BbIXOAb! BbINOMHEHBI B BUAE TBEPAOTENbHBLIX perne, npu aTom nornyeckomy “0” cootseTcTeyeT
HO.

3aMKHYTO€ COCTOAHME BbIXOAHbIX KOHTAKTOB perne CPwu

Kaxablii OUCKPETHbI peneiiHblii BbiXon ranbBaHUYecku M30MMpoBaH OT APYIMX AUCKPETHbIX BbIXOZAOB M
OPYrux Lenen perynaropa.

MHankaTop
NHavkaTop nogaym BbixogHoe pene BKIMIOYEHUs pene
nUTaHNUA= 24B 1-ro KaHana 1- ro KaHana
\ H2 H3 H4
= =
V02 VO3 VO4
Knemmbl
NUTaHNUA CXEM

ynpaBneHus pene

+ [ars |
 [aae]

HO 1
HO 2
HO 3

21 22 23 31 32 33 41 42 43 51 52 53

) \_Y ) )
Bbixog DO1 Bbixog DO2 Buixog DO3 Bbixog DO4
1-11 KaHan 2-n kaHan  3- kaHan 4-n kaHan

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

PucyHok b.15 - lNoOkno4eHue duckpemHbix Hagpy30kK ¢ nomowbto KB3-28K-11

MpumeyaHunsa No NCnonb30BaHUIO AUCKPETHbLIX BbIXOA4OB

1. Ha pucyHKke ycnoBHO noka3aHo pacrofioXeHWe U Ha3HavYeHne 3amblKaloLLMX KOHTAKTOB BbIXOOHbLIX pene
kaHanos DO1-DO4.

2. KoHTakTbl BbIXOOHbLIX perne ykasaHbl B MOJSIOXKEHWM BbIKITOYEHO, WM Npyu 0DECTOYEHHOW CcXxeme
ynpaBneHus pene.

3. Hencnonb3yemble kneMmmbl kKnemmHo-6nouHoro coeanHmtensa KB3-28K-11 He nogkntoyaThb.
4. MakcumanbHoe noTpebneHne (cxem YynpaBreHust) 4YeTblpex BKIHOYEHHbIX KaHamnoB OT BHELLUHErO
WCTOYHMKA NOCTOSIHHOMO ToKa 24B — 80MA.

5. HanpsikeHne BHELLHEro NCTOYHMKA NUTaHNS - HecTabunuanposaHHoe, (20-28) B NOCTOSIHHOrO Toka
6. MNMapa AnCKpeTHbIX BbIXOAO0B MOXET BbINOMHATL POfb OAHOMO MMMNYNbLCHOO Bbixoda (b —M)



62

B.9 NMoaknro4yeHne ancKpeTHbIX Harpy3ok Kk Kb3-28C-11

[unckpeTHble BbIXOAbl BbIMNOMHEHbl B BWMAE OMTOCMMUCTOPOB CO BCTPOEHHbIM OETEKTOPOM HyreBoro
HanpspkeHus dasbl. Jllornyeckomy “0” COOTBETCTBYET 3aKPbITOE COCTOSIHME CUMWUCTOPA, a NOrMYeckon “1” — oTKpbIToe
COCTOSIHUME.

Kaxabin BbIXOO ranbBaHWY4eCcKM W3ONWPOBaH OT ApPYrUX AOMCKPETHbIX BbLIXOOOB W ApYyrux LUenewn
KOHTponnepa.

MHaunkaTop
WhavkaTop nogaum BbixoaHoi BKMtoYeHns 1-ro
nuTaHua=24B ontocummucTop 1- KaHana

\ ro KaHaJ'I\

\ \

Hs H2 H3 H4
= = = = =
Vo1 Vo2 Vo3 Vo4

Knemmbl
NUTaHNA CXEM

i

2 P
e

21 22 23 31 32 33 41 42 43 51 52 53

' [

16

Bbixog DO1 Bbixog DO2 Bbixogq DO3  Bbixog DO4
1-1 KaHan 2-n kaHan  3-n kaHan 4-n kaHan

PucyHok b.16 - lNoOkno4yeHue QuCKpemHbIX Hagpy30K ¢ nomowbto KB3-28C-11
MpumeyaHnsA No UCNONbL30BaHUIO AUCKPETHLIX BbIXOAOB.

1. Ha puvcyHke ycnoBHO nokasaHoO pacrnonoXeHWe 1 HasHavYeHne BbIBOLOB ONTOCMMUCTOPOB KaHanos DO1-
DO4.

2. Heuncnonb3yemsblie knemmbl kneMmHo-6no4yHoro coegunmtens KB3-28C-11 He nogkntovaTh.

3. MakcumanbHoe noTpebneHne (CxeM ynpaBneHWs) YeTbipeX BKIMYEHHbIX KaHanoB OT BHELUHEro
WCTOYHUKA NOCTOSIHHOIO Toka 24B — 80MA.

4. HanpsikeHne BHELUHEro NCTOYHMKA NUTaHNs - HecTabunuanpoBaHHoe, (20-28) B NoCTOSAHHOrO ToKa.

5. MNMapa ouCKpeTHbIX BbIXOAOB MOXET BbINOMHATL POSb OAHOIO UMMYNbLCHOrOo Bbixoaa (b —M).

PekomeHaauum no Mcnonb3oBaHUIO MarioOMOLHbIX ONTOCUMUCTOPOB.

ManomollHble  ONTOCUMMUCTOPbl  MpefdHasHayeHbl ANs  KOMMyTauuuM Lenei NepeMEeHHOro  Toka.
OnTocuMmMcTopbl 06ECNEeUNBAIOT FrarbBaHWYECKYHO U30NSALMIO YNPaBAIOLLMX Lienei oT CUNOBbLIX M HEMOCPEACTBEHHO
yNpaBnstoT MOLLHbIMU CUMOBbLIMU 3fIEMEHTAMU - MOMYNPOBOAHUKOBBLIMU CUMUCTOPaMW, KOTOPbIE OTKPbIBAOTCSH
UMMyNbCOM TOKa OTpULATENbHOM MOMsAPHOCTU. ManoMoLLHblE OMTOCMMUCTOPbLI MOFYT Takke YNpaenaTb Mapow
BCTPEYHO-NapannenbHO BKIOYEHHbIX TUPUCTOPOB.

K ogHoOMy ManomOLLHOMY ONTOCUMWUCTOPHOMY BbIXOAY MOXET MOAKMIYATLCA TOMbKO OAMH BHELLHWNA
CUMMWCTOP UMW OfHa Napa BCTPEYHO-NapannenbHO BKMHOYEHHbIX TUPUCTOPOB.

NMRynbCHBLIN BLIXOAHOW TOK MarioMOLLHOTO ONTOCUMUCTOpPa MOXeT AocTuraTb 1A, HO TONMbKO B MOMEHT
BKMIOYEHMS] BHELIHEro cummucTopa (Mnu napbl TUPUCTOPOB), MO3TOMY Henb3sl WCMONb30BaTb 3TOT BbLIXOA Kak
penenHbli, Harpyxasi ero NOCTOSIHHOW Harpy3koi. py NOAKMIOYEHUIO BHELLUHUX CUMUCTOPOB CrieayeT yuuTblBaTb
orpaHuyeHune no ynpaenstoLLeMy BbIXOAHOMY TOKY ManlOMOLLHOMO BbIXOAHOMO ONTOCUMUCTOPA.
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Kaxabli BbIXOAHOW OMNTOCMMUCTOP C BHELIHMM MOLUHBIM CMMUCTOPOM (MW Napow TUPWUCTOPOB) MOXET
ObITb nogkntoyeH k nobon dase (A, B unu C). Kaxgbii BbIXOAHOW ONTOCUMWUCTOP MMEET CBOW BCTPOEHHbI
[EeTEeKTop HyNeBOro HanpskeHust pasbl MO3BONSAET BKMOYaTh HArpy3Ky TOMbKO NMPU MUHUMArbHOM HanpsbkeHUM Ha
Hewn.

PekomeHayeMble CXeMbl NMOAKMTHOYEHNSI BHELLHUX CUMUCTOPOB M Harpy3ok NpuBeaeHbl Ha pucyHke b.17.

KB3-28C-01 R1 FU1
DO1 - DO4 | ) | R — R
L — -

/N3 /N

~220V
J V§1

R2 Tm RH .
g1 gy ZS. N0 S BN

roe, VS1 BHeLWwHWIi A CMMUCTOP, YCTaHOB/IEHHbIN Ha paanaTop;
R1 pe3uctop MJIT-1-360 OM-5%, nonyckaembit gnanasoH 200...390 Owm;
R2 pe3uctop MJIT-1-330 OM-5%, ponyckaembiii gnanasoH 200...390 OmM;
R3 pe3uctop MJIT-1-39 OM-5%, gonyckaembin ananasoH 33...68 Owm;

C1 koHpeHcaTop K73-17-630B-0,01 Mk®-10%, gonyckaembln agnana3oH 0,01...0,1 Mk®;
RH pe3nctMBHas Harpyska;

FU1 nnaBkuii NpefoxXpaHnTenb.

PucyHok 5.17 — Cxema noOKmo4eHuUs1 BHeWwHe20 cumucmopa
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B.10 Cxema nogknioyeHus nHtepdenca RS-485

[MpeobpasoBaTtens nHTEpdENCoB
BrinN-485 (RS232/485), unn
Brn-52 (USB/485)

BLBReY=rAc)

&) e L 10 1200m
R1
RS485
b3
Lo
S B Av B A+ B- A+ B-|" o 32 yerpoiicts A+ B-
{RS232uM USB | 01 02 03 31
' MMK-25 MUK-22 MUK-21 MTP-8

PucyHok b.18 - OpzaHu3auyusi uHmepgelcHoU c853U Mex0y KOMIMbIOMEePOoM U peayrsamopamu

K koMnbloTepy MoxeT ObiTb NoakmoyeHo Ao 32 perynaTopos, BkMovas npeobpasosaTtenb MHTepdencos
BMW-485 (BM-52).

O6was annHa kabenbHOW NMMHUK CBS3N He JoMKHa npeBbiwaTtb 1200Mm.

B kayecTtBe kabenbHOW NUHUK CBA3M NPEANOYTUTENBHO UCMONb30BaTb SKPAHMPOBAHHYIO BUTYIO Napy.

[nvHa otBeTBRNEHUI Lo AomkHaA ObITb KAk MOXXHO MEHbLLEN.

K wnHTepdelcHbIM BXOAam perynsaTopoB, pacnofioXeHbIM B KpawHWX TOYKaX COEAMHUTESNbHOW fMHWM
Heob6XoAMMO NOAKMIYUTL [Ba TepMuHanbHbIM pesuctopa conpotueneHnem 120 Om (R1 n R2).
MopkntoyeHne pesnctopoB k perynsitopam NeNe 01 — 30 He Tpebyetcsi. MNoaknioyeHne TepMuUHanbHbIX
pe3ucTtopoB B 6rnoke npeobpasoBaHusa nHTepgencos brNA-485 (br-52) cmotpu B PO Ha BI-485 (BMNU-
52). MNopakntoyeHne TepmuHansHnx peancrtopos B MUK —25 cmotpu npunoxenne 610 (pucyHok B.18, B.19,
B.20).
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JnHna ceaAsn

KnemmHas konoaka Kb3-25-11
(skpaHvpoBaHHas BuTas napa)

\

MNpuemonepeaaTumk +A 13
RS-485 | B 14 .
H{— F—— TERm |15 -
120 om RGND | 16 \

N N\

GND ¢—{ |

r= 1
1 MoaknioyeHne 1 BbicokooMHas
100 om || OA .
- | BHYTPEHHEro ; 3emns
| TepmuHaTopa |
1

PucyHok b.19 - PekomeHOyemasi cxema rnookmodYeHusi uHmepgbelica RS-485 ¢ nomowbto KB3-25-11

KB3-28P-11 JInHuns ceasm
KnemmHas konoaka KB3-28K-11 (sKkpaHMpoBaHHas BuTas napa)
KB3-28C-11
MpuemonepeaaTymnk +A 12
RS-485 o oj B 13 (, ,)

GND ¢—{ |

100 om

\haaaﬁ}aqema":

TepMuHaTopa i
1

1
[

AN

BbicokoomHas
3eMns

PucyHok B.20 - PekomeHOyemasi cxema nodknroveHuss uimepgpetica RS-485 ¢ nomowpro KBE3-28P-11,
KB3-28K-11 unu K63-28C-11

MpumeyaHnsa no ncnonb3oBaHuio uHTepcenca RS-485.

1. Bce oTBeTBMTENU nNpremMo-nepenaTynmkoB, NPUCOEAMHEHHblE K OOHOW oblier nepegatollent NUHUK,
[OOJDKHBI COrNacoBbIBATLCA TOMbKO B ABYX KpaliHUX TOYKax. [nvHa OTBETBMNEHUA AOMKHA ObiTb KaK MOXHO MEHbLLEMN.

2. Heob6xoamMmoCTb 3KpaHMpoBaHusa kabenem, no KOTopbiM nepeaaeTcs MHOPMaLUUs, 3aBUCUT OT ONWHbI
kabenbHbIX CBA3el U OT YPOBHS NMOMEX B 30HE NPOKNaaku kabens.

3. MNprMeHeHWe 3KpaHMPOBaHHOW BMTOWN Napbl B MPOMbILLUMEHHBIX YCIOBUSAX SIBNSIETCSH NPEeANOYTUTENbHbIM,
MOCKOMbKY 3TO 06ecrneynBaeT NonyYeHne BbICOKOrO COOTHOLLEHUS CUTHAM/WYM U 3aLLUTy OT CUHDA3HOW NOMexM.

4. Mepemblyka JP3 npegHasHaveHa Ans nogknioyeHus tepmuHaTopa (120 Om), ycTaHOBMEHHOrO Ha nnare
KB3-28P-11, KB3-28K-11 wnn KB3-28C-11. 3amkHyToe cocTtosHne JP3 cooTBeTCTBYeT NOAKMIOYEHHOMY
TepMMHaTopy.
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B.11 NMoakno4yeHMe ANCKPETHbIX BXOAOB (AaTYMKOB) K Npubopy

BHELHWI UCTOYHUK
nutaxusa =24B

KnemmHas konoaka Kb3-25-11
Bxopn DI1

) =+ Oatuunk 1 9 o
~ 10 -DI ‘E:;
== 11 +DI2
— 12 -DI2 ‘Ez

a 2
Raru Bxon DI2

PucyHok 5.21 - lNodkntoueHue duckpemHbix 8xo008 (damyukos) Kk npubopy ¢ nomowbto K63-25-11

y KB3-28P-11
B
H:Teaﬂ::ld:gzgwm KnemmHas konogka KB3-28K-11
KB3-28C-11
HOaTunk 1 / Bxopn DI1

=
. ~ 9 -DI1 :IJZ
) - II + 10 +DI

— 11 -DI2 —:lj =

Bxoa DI2

Datumk 2

PucyHok b.22 - [NodkntodeHue OuckpemHbix 8xo0008 (0am4vukos) K rnpubopy ¢ nomowbto KB3-28P-11,
KB3-28K-11 unu K63-28C-11

MpumeyaHue. B kavecTBe [aTUYMKOB AMCKPETHBIX CUIHaNoOB MOFYT MCMOMb30BaTbCA KOHTaKTbl (pene,
nepeknoYyaTenu n ap.), a Takke TPaH3NCTOPHbIE KNoun (Hanpumep, oTkpbITein konnektop NPN-TpaHsucTopa)
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MpunoxeHne B CBoaHasa Tabnuua napameTtpoB perynaropa MUK-25
Tabnuua B.1 - CBogHasa Tabnuuya napametpos perynatopa MUK-25

Epn- 3HaueH.
MyHKT n HULbI Avanasou no- LUar name- Pas-
apameTp U3MEeHeHus MpumeyaHue
MeHIo nusme- ymon- HeHusA aen
napameTpa
peHus YaHUIo
YpoBeHb 1. HacTpoika napameTpoB perynsaropa

1.00 KoadhdpuumeHT ycuneHus | eg. 000,1 - 050,0 003,0 000,1 10.5
perynstopa SLAVE
(Begomblif)

1.01 Bpewms nHTerpupoBaHusi | cek. 0000 - 6000 0020 0001 10.5 | 0000 — oTkn.
perynstopa SLAVE
(Begomblif)

1.02 Bpemsi Cex. 0000 - 6000 0000 0001 10.5 | 0000 — oTkn.
anddepeHunpoBaHus
perynsitopa SLAVE
(Begombii)

1.03 KoadbcpuumeHT ycunenus | eqn. 000,1 - 050,0 001,0 000,1 10.5
perynstopa MASTER
(BeayLunit)

1.04 Bpemsa uHTerpupoBaHns | cek. 0000 — 6000 0260 0001 10.5 | 0000 — oTkn.
perynstopa MASTER
(Beaywunit)

1.05 Bpems Cexk. 0000 — 6000 0000 0001 10.5 | 0000 — oTkn.
AnddepeHumpoBaHms
perynstopa MASTER
(BepyLmi)

1.06 TexHomnornyeckas TEXH. Ot -9999 no 9999 000,0 Mnagwwun C yyeTom geumm.
curHanusaums en. paspsg pasgenutens
OTKIMOHEHUS "MUHUMYM" Bxoga Al1

1.07 TexHonornyeckas TEXH. Ot -9999 1o 9999 000,0 Mnagwwun C yyeToM geumm.
curHanusaums en. paspsg pasgenutens
OTKIMOHEHUS "MakCcumMyM" Bxoga Al1

1.08 'mctepesnc TEXH. 000,0 - 090,0 000,0 000,1
TEXHOMorn4yecKon en.
curHanusauum, 2-x
NO3WULMOHHOIO U 3-X
NMO3ULMOHHOIO
perynstopa

1.09 Maponb Bxoaa B pexum 0000 — 9999 0002 6.5.5 | YcraHoBneHo
KOHUrypaumm Ha n3rotoButenemM
YPOBHW 02 — 19

lpumeyvaHue.

Mpu BbIGOpE B pexume koHdwurypaumm n.10.07 cTpykTypbl perynstopa kpome kackagHoro (0, 1, 3, 4, 5, 6, 7, 10, 11)
napameTpamy OOUHOYHOTO perynaTtopa siBnsioTcs napametpsl 1.00, 1.01, 1.02.
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MpogomkeHne Tabnuupbl B.1 - CBogHas Tabnuua napameTtpos perynaropa MAK-25

Epn- 3HaueH.
MyHKT MapameTp HULbI Onana3oH usmeHeHus no- LUar uame- | Pas Mpumeyanme
MEHH0 nusme- napameTpa ymon- HeHusA Aen
peHus YaHUIO
YpoBeHb 2. KoHdurypauus aHanorosoro Bxoga Al1 (napametp) "
2.00 Twn Wwkankel aHanoroBoro 0000 — nuHeliHbIi 0000 1.
Bxoda Al1 0001 — kBagpaTU4ECKUit 14
0002 — TCM 50M
0003 — TCM 100M
0004 — rp.23
0005 — TCIM 5011, Pt50
0006 — TCI 100r1, Pt100
0007 —rp.21
0008 — nuHeapu3oBaHas Wwkana
0009 — Tepmonapa
nnHeapusnpoBaHaa
0010 — Tepmonapa TXK (J)
0011 — Tepmonapa TXK (L)
0012 — Tepmonapa TXKH (E)
0013 — Tepmonapa TXA (K)
0014 — Tepmonapa TIr10 (S)
0015 — Tepmonapa TIMP (B)
0016 — Tepmonapa TBP (A-1) - 3HayeHne
0017 — nHTepdelcHbI BBOA, 3anucbIBaeTCs ©
KOMMbtoTepa
2.01 Twun Bxoga Al1 0000 - 0-5, 0-20 MA 0000 11. | OencTByeT Ha
0001 —4-20 MA 1.4 | TYnbI
2.00=0,1,8
2.02 KonnuyectBo yvacTkos en. 0000 — 0019 0000 0001 11. | CBsi3aHHble
nuHeapu3auumn Bxoga 2 napameTpsbl
Al1 n.n.11.00-11.19 un
n.n.12.00-12.19
2.03 [NocTosiHHasA BpemMeHn CeK. 000,0 - 060,0 000,0 000,1 Mpu | 0000 — oTKN.
BXOAHOIO LiMdhpOBOro e
dunbTpa
2.04 [MonoxeHune 0000,
aeummanbHoro 000,0 000,0
pasgenurtens 00,00
0,000
2.05 HwxHuiA npegen TEXH. -9999 — 9999 000,0 Mnagwwmn
pas3mMaxa LuKanbl en. paspsg
2.06 BepxHui npegen TEXH. -9999 — 9999 100,0 Mnagwwun
pas3mMaxa LiKanbl en. paspsg
2.07 MeToa TemnepaTtypHou 0000 — py4Has koppekums 3.1 | T=Tuam+Tkop.py4
KOppeKLUUM BXOAHbIX 0001 — aBTOMaTN4eckas (cm.2.08)
cuUrHanos OT Tepmonap KoppeKuus (Mo BHELLUHeMY T=Tusm+Tkop.aBT
AaTunky)
2.08 3HayeHne TemnepaTtypsbl °C O1-999,9 oo 999,9 000,0 Tkop.pyu
B pexumMe py4yHoun Mpun 2.07=0000
KOPPEKLMN BXOAHbIX
CUrHanoB OT Tepmonap
2.09 Honyctumas C. 0000 - 0050 Mpn | 3awwura ot
ANUTENBHOCTb oot | MMAynbCHBIX
MUMMYTbCHOW NOMEeXu nomex
*2
YpoBeHb 3. KoHdurypaumsa aHanorosoro Bxoga Al2 (3agaHue, Nonox.mexaHu3ma) 0
3.00 MapameTpbl ypoBHs 3 CMm. napameTpsbl
...... aHanornyHbl YPOBHs1 2
3.09 napameTpam ypoBHs 2
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lMpumeyaHrusi no kompueypauuu aHaso208bIx 8x0008:

1). B ctpyktypax perynatopos (cm. napametp 10.07=2,8,9 n 10.10=1), ecnn aHanorosbin Bxop Al2
ncnonb3yeTcs B KayeCTBe BHELLUHEro KackagHoro BxoAa (BHELUHEN 3adaHHOW TOYKW), HacTpomnka napametpos 3.04,
3.05, 3.06 obsasaTenbHO [OMMKHA COOTBETCTBOBATbL HacTpovike napameTpoB 2.04, 2.05, 2.06 (nonoxeHwe
JeunmanbHOro pasgenutensi, HWXKHUM Npeaen pa3maxa LKanbl U BEpXHUIA npegen pasMmaxa Likanbl).

Ecnn ananorosein Bxofd Al2 He wucnonb3yeTcs B CTPYKType perynaropa, [JoryckaeTcs HacTpomnka
napameTpoB 3.04, 3.05, 3.06 oTnn4yHasa oT HacTponku napameTpoB 2.04, 2.05, 2.06. ITOT pexxmm ncnonb3yeTcsa s
onpeneneHunst aHanorooro Bxoga Al2 B ka4ecTBe MCTOYHMKA aHaNOroBOro curHana Ans ynpaeneHns AUCKPeTHbIMU
Boixogamm DO1 - DO4 (cm. napameTpbl ypoBHen 4, 5, 6, 7), nnbo B pexume peTpaHCMUCCUMM (CM. NMapameTpbl
ypoBHS 9).

2) JonycTumas AnUTENbHOCTb MMMYLCHON MOMEXMW.

Ecnn B kakom nnbo uukne namMepeHus TEXHOMOrMYECKOro napameTpa OGHapyXeHO ero U3MeHeHue, TO
npegnonaraeTcs BO3MOXHOCTb [JEWCTBMS MOMEXM U BbIXOAHOW curHan cdopmupyeTcs (C y4eToM ycpeaHeHus
N3MEPUTENbHBIX 3HAYEHWI) MO WCTEYEHUU YCTAHOBIIEHHOTO BPEMEHW ANUTENbHOCTU nomexu. To ecTb, ecnu
ONUTENBHOCTb U3MEHEeHUs curHana 6onblie 3agaHHOrO  Thowexw, TO 3TO W3MEHEHME pacLeHMBaeTCs Kak
€CTeCTBEHHOE 1 NPUHMMaeTCcs B AarnbHelLyo 06paboTKy ¢ 3a0epKon BpeMeHU T rowexw-

A TapameTp Bxog 6noka
t, °C
201 Bbixon
’ Bxon PunbTp
200 ) — | vmnynecHex |
i 1 1 i nomex
- —! - T,c
T< Tnomexm i romexy
Bbixoa 6noka :
S— AKCNoHeHUManbHbIN
200 3 bunbTp
T,c
PucyHok B.1 - BnusiHue donycmumou drnumesibHocmu rnomexu
(myHKmb! meHto 2.09 unu 3.09 0Onsi 1-e0 unu 2-20 KaHana coomeemcmeeHHO)
y- -~~~ ~~~~"~"~"""""*"~""~"""""™""~""™"™*"""™"™"™*™"~""™™"™"™"™""™"™"™"™"*"*"*"*""*""T""™™"™""~*>“"™"*~"T"T"T""¥"T™" " ¥" =¥ =%” " =~ ">~ “~"~~""*~(*° 1
f ]
: n.2.09 n.2.03 n.2.00, 2.01, 2.02, 2.04-2.08 )
: :
f 1
i 1
AN : PuneTp OKCNoHeHUU Mpeo6pasoBaHue 1
| P| UMNYNECHBIX |—p|  anpHEIR »| curnana gatumka > 1
) nomex bunbTp CurHanHa 1
) VHOMKaUMIO
i " !
i 1
i perynuposa |
! Hue !
A12 i PuneTp OKCNoHeHuM Mpeo6pasosaHue i
; P| UMNYNECHBIX |—]  anpHbIG »| curvana patumka > :
: nomex bunbTp :
f 1
i 1
1
' n.3.09 n.3.03 n.2.00, 2.01, 2.02, 2.04-2.08 :
1

PucyHok B.2 — @yHKyUOHabHasi cxema rpoepamMmMHO20 rpeobpasosaHusi 8XOOHbIX aHal0208bIX CU2HA/108
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NMpunoxeHune B. (MpoaonxeHue)

MpogomkeHve Tabnuupbl B.1 - CBogHas Tabnuua napameTtpos perynaropa MAK-25

Enn- 3HaueH.
MyHKT Mapametp HULbI Onana3oH nsmeHeHus no- Llar nsme- | Pas- Mpumeuanne
MEHI0 nsme- napameTpa ymon- HeHus aen
peHus YaHUIO
YpoBeHb 4. KoHndurypauus amckpertHoro Bbixoga DO1 "

4.00 Homep aHanorosoro 0000 — BxoA Al1 0000 5.8 | E = PV-SP, He
BX0fa (MCTOUHMK 0001 — Bxog Al2 3aBMCMMO OT TUNa
aHanoroBoro curHana) 0002 - paccornacosatue E ynpasneHus

N5 ynpaenexHus perynsTopa SLAVE erynstopa
AnA ynp 0003 — paccornacoBaHue E pery P
ANCKPETHbBIM BbIXOAOM perynstopa MASTER (npsimoe,
DO1 0004 — 3apaHue perynstopa obparHoe)
SLAVE
0005 — 3apaHwue perynatopa
MASTER
0006 — BbIxo4 aHanorosoro
perynaropa
4.01 Norvka paboTbl 0000 - 0005 0001 “P”Nﬁ
Y HaH. CM. npumevaHue 2)
E)%X,IO'D'HOFO yerponctsa 0000 - He ucnonbayeTcs,
0001 - Gonuse MAX VN A
0002 — meHbLwe MIN COOTBETCTBYIOLLEMO
0003 - B 30He MIN-MAX DO);
0004 - B He 30HbI
MIN-MAX Bbixoa ynpaBnsetcs
0005 — nHTepdencHbIN BbIBOA, no nHTepdency
4.02 Ycraska MIN DO1 TEXH. B anana3soHe wwkanbl 020,0 000,1 Mpume
en. BblIbpaHHOro TMna Han. ™
aHanorosoro curHana
4.03 Ycraska MAX DO1 TEXH. B anana3soHe wwkanbl 080,0 000,1 Mpume
en. BblIbpaHHOro TMna Han. ™
aHanorosoro curHana

4.04 lmctepesuc BbixogHoro | TexH. | 0000 — 9999 0010 0001 Mpume
ycTpoiictea DO1 en. san. 1

4.05 BesonacHoe nonoxeHue 0000 — nocneaHee 0000 Mpume
BLIXOAHOTO YCTPOICTBA nonoxeHue Han. "2
DO1 B cnyyae oTkasa 0001 — oTkn.

[aTtyuka, NMMHUK CBA3KN 0002 — BKn.
U1 3MepuTEnbHOro
KaHana
YpoBeHb 5. KoHdmrypauua guckpetHoro Bbixoga DO2 "

5.00 MapameTpbl ypoBHS 5 CMm. napameTpsbl

...... aHanornyHbl YpOBHS 4

5.05 napameTpam ypoBHs 4

YpoBeHb 6. KoHndurypaumus amckpetHoro Bbixoga DO3 "

6.00 MapameTpbl ypoBHs 6 CMm. napameTpsbl

...... aHanornyHbl YpOBHS 4

6.05 napameTpam ypoBHs 4

YpoBeHb 7. KoHndurypaumus amckpetHoro Bbixoga DO4 "

7.00 MapameTpbl ypoBHs 7 CMm. napameTpsbl

...... aHanornyHbl ypoBHs 4

7.05 napameTpam ypoBHs 4

lMpumeyaHusi No KoH¢u2ypayuu GUCKPeMHbIX 8bix03086:

1) CurHanbl DO1-DO4 gsnstotca cBobogHo-nporpaMmupyembiMu. T.e. ecnu kakon-nubo ns curianos DO1-DO4 He
3aeNCTBOBaH B CTPYKType BblbpaHHOro tuna perynstopa (cM. napametp 10.07), To cBOGOAHLIA AUCKPETHBIA BbIXO4 MOXET, B
COOTBETCTBMU C BblOpaHHOW MOrMKon paboTbl M ycTaBkamu, ynpaBnATbCSA OAHUM U3 BbIOPaHHbIX aHaroroBbiX CUTHamNoB (CM.
napameTpbl 4.00, 5.00, 6.00, 7.00).

2) CocTosiHMe COOTBETCTBYIOLLLEro ANCKPETHOTO Bbixoda npu 4.01=0000:
2.1. Beixop omkrntoyeH, npu ycnosun, ecnu 4.05=0000 nnn 0001.
2.2. BbIXop, 6K/IH0YEH NPU HEQOCTOBEPHbIX AaHHbIX M3MEpPUTENbHOTO KaHana npu oTkasax daTyuka, NMHWUM

CBS3V UN1 n3mepuTenbHoro npeobpasosartens (cM. napameTp 4.00), npu ycnosun, ecnu 4.05=0002.
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NMpunoxeHune B. (MpoaonxeHue)

MpogomkeHne Tabnuupbl B.1 - CBogHas Tabnuua napameTtpos perynaropa MAK-25

Eaun- 3HaueH.
Owvana3soH
MyHicr MapameTtp HALB! M3MeHeHus no- Liar uame- | Pas- Mpumeuanue
MeHIo n3me- ymon- HeHus oen
napameTpa
peHus YaHUIO
YpoBeHb 8. KoHdurypauusa agMcKpeTHbIX BXOAOB
8.00 HasHayeHve 0000 — BxoA He ucn. Mpuwve-
avckpeTHoro Bxoda DI1 Hamue
0001 Cwm. Tabnuuy
0002 HWXe
0003
0004
0005
8.01 HasHaueHune AHarnoruyHo Bxogy Mpume- | Cm. Tabnuvuy
AvMckpeTHoro Bxoga DI2 DI1 Hamne HKE
8.02 MHankaumns cocTosiHus 1 — cooTBETCT-
ANCKpeTHbIx Bxogos DI1 0011 BYET BKITHOYEHHO-
n DI2 Ha gucnnee \ N\ Bxopn DI1 My BXoAdy, T.e. Ha
MNAPAMETP \memomee Bxopa DI2 BX0A noaaHo
HanpsixeHve 24B
YpoBeHb 9. KoHcurypauma aHanorosoro Bbixoga AO
9.00 PyHKUMA 0000 — Bxog Al1 5.8 Tonbko ans
peTpaHCMUCCUK. 0001 — Bxog Al2 yHKLNM
0002 - peTpaHcMUcCum
B CTPYKTYypax
MCTOYHMK aHanoroBoro paccornacoeaHue E)eryﬁgwma
curHana ans (50%+E) perynsartopa 10.07=3...11, kpome
yrnpaBreHuns SLAVE 10.07=0...2)
aHanoroBbIM BbIXO40M 0003 -
AO paccornacoBaHune 0006 BHyTpeHHsIst
(50%+E) perynatopa nepemeHHas
MASTER cne>Keva63a
BbIXO4OM 0O€e3
0004 — sanarue o6pa5H017| cBSI3n
perynstopa SLAVE (aHanorosas suerka
0005 - 3agaHue MUMMYNbCHOTO
perynatopa MASTER perynsaTtopa)
0006 — nonoxeHue 2) nnv Bxog Al2 ¢
MexaHuama obpaTHoW CBA3bIO
UMMy MbCHOMO 10.07=4
perynsiropa
9.01 HavanbHoe 3HauyeHune TEXH. -9999 — 9999 0000 0001 B eauHuuax
BXO[HOrO cUrHarna en. n3MepsieMon
paBHoe 0% BbIXO4HOrO BENUYUHBI
curHana
9.02 KoHeuHoe 3HaueHne TEXH. -9999 - 9999 0100 0001 B eanHuuax
BXOAHOrO cUrHana en. n3mepsieMon
paBHoe 100% BbIxogHOro BEITUYUHbI
curHana
9.03 Hanpasnenue 0000 — npsmon 0000 AO =y
BbIxogHoro curHana AO 0001 — nHBEpCHbIN AO =100% -y

lMpumeyaHue. [MosicHeHue k n.8.00 u 8.01 HazHavyeHue u pexxumbl pabomsbi duckpemHbix exodoe DI1 u DI2.

3HauyeHue napameTpa
B n.n. 8.00 unwm 8.01

CocTosiHMe BXOAHOrO CUrHana

Bo3mMoxHoCTb nepekn4veHuns

DI1 vnnu DI2

Pexum ynpaBneHus

pexumos PYYHON-ABTOMAT

0000

He ucnon b3yeTca

He ucnon b3yeTca

He ncnon b3yeTcd

0001 — cTaTnyeckuin " PYYHOW MaHens GnoknpoBaHa

"0" ABTOMAT MaHenb pa3bnokmpoBaHa
0002 — craTnyeckui " ABTOMAT MaHens GnoknpoBaHa

"0" PYYHOW MaHenb pa3bnokuposaHa
0003 — MNynbCHbIN ABT ABTOMAT (dpoHT — A) MaHenb He GnokupyeTcsa

(no cbpoHTy) \J PYYHOW (cnag — P)
He MeHee
0004 BONbLE unu 100% B py4Hom pexunme
aHasioroBoro curHana

0005 " MEHbLWE vnu 0% B pyyHoMm pexume

aHanorosoro curHana
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NMpunoxeHune B. (MpoaonxeHue)

MpogomkeHne Tabnuupbl B.1 - CBogHas Tabnuua napameTtpos perynaropa MAK-25

Eaun- 3HaueH.
Owvana3soH
MyHicr MapameTtp HALB! M3MeHeHus no- Liar uame- | Pas- Mpumeuanue
MEHI0 n3me- ymon- HeHus oen
napameTpa
peHus YaHUIO
YpoBeHb 10. KoHdurypauusi CTpyKTyphl perynaropa
10.00 | Bpemsi MmexaHuama Tm CeK. 000,0 —999,9 060,0 000,1 10.07=3...9
10.01 MuvHuManbHas anuTenb- | Cek. 000,0 — 999,9 002,0 000,1 10.07=3...9
HOCTb MMnynbca TMUH
10.02* | 3agepxka CeK. 000,1 - 060,0 000,1 000,1 3agepxkka Ha
cpabaTtbiBaHUsI Krtoyen BKITIOYEHNE
BOJbLUE, MEHbBLUE kntoya BONbLIE
nocne
BbIKIMIOYEHUS
knovya MEHbLLE
1 HaobopoT
(cm. npumeyaHue)
10.03 | KoadbcpmumeHT 00,00 — 99,99 01,00 00,01 5.9.2 CcsAzaHHbI
COOTHOLEeHNs k napametp n.10.18
10.04 | CwmelyeHne -9999 — 9999 0000 0001 5.9.2 OeuymManbHbIii
COOTHOLLEHuA b pasgenutenb
Bxoga Al1
10.05* | 3oHa HevyBCTBUTEND- TEXH. -199,9 — 999,9 000,0 000,1 [na 3-x nos.per.
HOCTK 3-X NO3. eq. OaHHbBIN Napa-
perynatopa MeTp NpeacTas-
nsieT NONOBUHHOE
nnm 3Ha4YeHne 30Hbl
OrpaHuyenne MIN Ona ML peryns-
3afaHus perynsaropa Topa paboTtaeT
SLAVE B kackagHOM TONbKO B Kackaa-
pexume HOM pexunme
10.06* | OrpaHunyeHne MAX TEXH. -199,9 — 999,9 000,0 000,1 Ona ML peryns-
3agaHus perynsiropa en. Topa pabotaet
SLAVE B kackagHoM TONbKO B Kackaa-
pexume HOM pexunme
10.07* | Tun perynatopa AHanoeosbll 5.8
peaynsamop: 0001

0000 — cTaHgapTHbIN
0001 — cooTHOLLEHME

0002 — kackagHbIn

UmnynbcHbil
peaynsamop:
0003 — c BHyTp. OC

0004 — c BHewH. OC

0005 — C KOHLEBUK.

UmnynbcHbil
peaynsmop
COOMHOWEHUS:
0006 — c BHyTp. OC
0007 — C KOHLEBUK.

UmnynbcHbil
KackaloHbIl
peaynsmop:

0008 — c BHyTp. OC
0009 — c KOHLEBUK.

0010 — 3-X NO3MLMOH.
0011 — 2-X NO3ULIMOH.

OC — obpaTHas
CBA3b

C KoHLEeBbIMU
BbIKMo4YaTENSIMMU
WCMONMHUTENBHOTO
MexaHu3ma
NOAKIOYEHHBIMM
K AUCKPETHbIM
Bxogam DI1 u DI2

* CM.MpUMeYaHusa Ha criedyoLiei cTpaHuue.
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* MpumeyaHusi:
1. MosicHeHwe k napameTpy 10.02:

3agepxka cpabatbiBaHus knodenn BOJIbLWE, MEHBLIE — ato Bpemsi maysbl, nocne KOTOPOro BO3MOXHO W3MEeHeHWe
HanpaBneHus ABWXEHWS WCMONMHUTENbHOrO MexaHu3Ma Mpu COOTBETCTBYHOLWEM paccorfiacoBaHvn (C Uemnbilo 3aliuTbl CXEM
yrpaBneHns oT NIULLHUX BKITFOYEHWUIA 1 CaMOro aneKTpoaBuraTens).

2. NoscHexune k napametpam 10.05 n 10.06:

CraTuyeckoe orpaHuyeHne 3agaHHow Todku perynsatopa SLAVE B kackagHOM pexviMe ynpaBneHus 3ameansieT peakumio
perynsatopa, a AUHaMu4ecKoe orpaHudeHne — Her.

[aHHble napameTpbl ucnosfb3oBaTb B criydae HeobxoguMmocTn 6Ge3onacHOro BefdeHWsi TEXHOMOrM4ecKoro npouecca,
Korga HepgonycTMMbl 3HaveHus 3agaHHon Toukn SLAVE-perynstopy or MASTER-perynsatopa, Haxopswmecs 3a npegenamu
yCTaBOK, yka3aHHbIx B napameTtpax 10.05 n 10.06.

Ho, cnegyeT NOMHUTB, YTO Aa@HHbIE OrpaHUYEHNs yXyaLwaT AMHaMUYeCcKne XxapaKTepucTuku perynstopa. [Noatomy He
pekomeHayeTcs Wcnonb3oBaTb MX 6e3 HeobGXOAMMOCTM WM ycTaHaBnuBaTb 3TWM NapamMeTpbl, UCXOAA W3 MONHOro AvanasoHa
usmepsiemoro napametpa Al1. B atom cnyyae 6yaeT pabotaTb TOMbKO AMHAMUYECKasi CUCTEMa OrpaHWyYeHns 3afaHHON TOYKM
SLAVE-perynsitopa, - Ha3HayeHue KOTOPOW, yNyylWTb AMHAMWYECKME XapaKTepUCTWKW perynsatopa, yAepXuBas CUCTEMY B
onpefeneHHon 30He perynupoBaHus, KoTopasi onpefensieTcs camuM perynstopoM, UCXOAS M3 XapakKTepucTuk obbekTa, a He
3a[jaeTCs XKeCTKO Nonb3oBaTeneM, Kak B npegblayLlem crnydae.

3. MosicHeHwe k napameTpy 10.07 onumsa 0004:
Mpn paboTe ¢ AaTYMKOM MONOXEHUS UCMOMHUTENBHOTO MexaHu3mMa ¢ Auana3oHom 4-20MA, 1 Npu ero HencnpaBHOCTY,

perynatop nepekroyaeTcsa Ha BHYTPEHHUA WHTerpaTop M npogormkaeT paGoTy. lNpu BoccTaHOBEHUM paBGoToCnoCOGHOCTM
[JaTyunKa perynsaTop BO3BpallaeTcs K paboTte C 4aTYMKOM MOSIOKEHNS.



74

NMpunoxeHune B. (MpoaonxeHue)

MpogomkeHne Tabnuupbl B.1 - CBogHas Tabnuua napameTtpos perynaropa MAK-25

Enun- 3HaueH.
Ovana3soH
Mywkr MapameTtp HULE M3MeHeHus no- liar uame- | Pas- Mpumeuanue
MeHI0 n3me- ymon- HeHus Aen
napameTpa
peHus YaHUIO
YpoBeHb 10. KoHdurypaumsa cTpyktypbl perynstopa (npogosxkeHue)
10.08 | Tun ynpaBneHus 0000 — obpaTtHoe 0000 E =SP-PV
perynstopa SLAVE 0001 — npsmoe E=PV-SP
10.09 | Tun ynpaBneHus 0000 — obpaTHOE 0000 E =8P -PV
perynstopa MASTER 0001 — npsimoe E =PV -SP
10.10 | Bbibop Buga 0000 — BHyTpeHHee 0000 5.9.1
KackaguMpoBaHus 0001 — BHelwHee Tonbko ons
(BHeLUHen 3agaHHOMN (BHELLHSIA 1 10.07=2;8;9
TOYKM) BHYTPEHHAS
3afjaHHas Touka Ans
SLAVE-perynsaTopa)
10.11 | Cratnyeckas 0000 — oTkntoyeHa 0000 6.4.2
BGanaHcupoBka 0001 — BkntoYeHa
10.12 | CkopoCTb AUHAMMUYECKON | TEXH. 000,0 —999,9 005,0 000,1 6.4.2 | 000,0 — oTkn.
6GanaHc1poBKu en.
/cek
10.13 | OrpaHuyenne MUH % 0,0 —099,9 000,0 000,1
aHanoroBoro BbIxoAa
10.14 | OrpaHuyeHue MAKC % 0,0 -099,9 099,9 000,1
aHanoroBoro BbIXoAa
10.15* | BesonacHoe nonoxexHue 0000 — nocnegHee 0000
BbIXxo4a perynsitopa B NnornoxeHve
crny4yae oTkasa gaTyuka, 0001 - 0% (oTkn.)
TNIMHWK CBSA3U UNn 0002 — 100% (Bkn.)
N3MepUTENbHOro KaHana 0003 — 6e3onacHoe
nonoxeHve
ycTaHaBnuBaemoe
nonb3oBartenem
10.16* | 3HaveHuwe 6esonacHoro | % 0,0 —099,9 000,0 000,1 Mpn 10.15=3
MONOXeHUs
yCTaHaBnMBaeMoro
nosib3oBaTenem
10.17 | BHyTpeHHsis obpaTHas 0000 — oTkntoveHa 0000 Ona 10.07=2;8;9
CB$I3b KackagHoro 0001 — BknoYeHa
perynsitopa
10.18 | iameHeHue koadpuu,. 0000 — paspeLueHo 0000 [ns perynupoBa-
COOTHOLLEHUSI 0001 — 3anpeLueHo ¢ HWUSI COOTHOLLEHMS
(dbvkcrpoBaHHas nepegHen naHenu 10.07=1;6;7
3afaHHasi To4ka) cB. napam. 10.03
10.19 | Crpykrypa NMA 0000-napannensHas | 0000 0001 10.4
perynaTopa 0001 — cmewaHHas
10.20 | MepTBas 30Ha Slave TEXH. 0000 — 9999 0000
perynsiTopa en.
10.21 | MepTBas 3oHa Master TEXH. 0000 — 9999 0000
perynsitopa en.
* MpumeyaHus:

1. MosicHeHwne k napameTtpam 10.15 1 10.16:
Mpw HencnpaBHOCTK AaTuukoB B perynstope MASTER:

- 3awWwuTa He cpabaTbiBaeT, ocTaeTcs nocnefHss 3agaHHasi Touka, aucnnen 3ABOAHHA muraert.

Mpw HemcnpaBHOCTM AaTuukoB B perynaTope SLAVE:

- 3aWwmTa cpabaTbiBaeT 1 OCyLLeCTBNSeTCs nepexos B 6e3onacHoe nonoxeHwve,
paxe ecnu MASTER-gaT4mk ncnpasHbIiA.
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NMpunoxeHune B. (MpoaonxeHue)

MpogomkeHne Tabnuupbl B.1 - CBogHas Tabnuua napameTtpos perynaropa MAK-25

Eaun- 3HaueH.
Ovana3soH LWar
Mywicr MapameTtp HALB! N3MeHeHus no- nsme- Pas- Mpumeuanue
MeHIo unime- ymorn- aen
napameTpa HeHusA
peHust YaHUIO
YpoBeHb 11. Abcumcchbl ONOpHbIX TOYEK NMHeapusauumn Bxoga Al1
11.00 | ABcumcca HavanbHOro % 00,00 — 99,99 00,01 11.2 | CBsizaHHble
3HaveHus (B % oT napameTpbl
BXOJHOrO curHana) n.n.2.00=0008,
n.n.2.02=0-19,
n.n.12.00-12.19
11.01 | Abcumcca 01-ro yyactka | % 00,00 — 99,99 00,01 11.2
11.02 | Abcumcca 02-ro yyactka | % 00,00 — 99,99 00,01 11.2
...... 11.2
11.18 | Abcumcca 18-ro yyactka | % 00,00 — 99,99 00,01 11.2
11.19 | Abcumcca 19-ro yyactka | % 00,00 — 99,99 00,01 11.2
YpoBeHb 12. OpanHaTbl ONOPHbIX TOYEK NMHeapu3saumm Bxoaa Al1
12.00 | OpguHaTa HavanbHoro TEXH. Ot -9999 no 9999 0000 Mnagwwi 11.2 | CBsa3aHHble
3Ha4eHus (curHan B en. paspsa napameTpbl
TEXHUYECKUX eanHnLax) n.n.2.00=0008,
n.n.2.02=0-19,
n.n.11.00-11.19
12.01 | OpguHaTta 01-ro yyactka | TexH. OT1-9999 no 9999 0000 Mnagwwn 11.2
en. paspsg
12.02 | OpguHaTta 02-ro yyacTtka | TexH. OT1-9999 no 9999 0000 Mnagwwn 11.2
en. paspsg
...... 11.2
12.18 | OpguHaTta 18-ro yyactka | TexH. Ot -9999 no 9999 0000 Mnagwwun 11.2
en. paspsg
12.19 | OpguHaTta 19-ro yyactka | TexH. OT1-9999 no 9999 0000 Mnagwwn 11.2
en. paspsg
YpoBeHb 13. AGcunccbl ONOPHbIX TOUYEK NMHeapu3auumn Bxoga Al2
13.00 | MapameTpbl ypoBHS 13 % 00,00 — 99,99 00,01 11.2 | CBsi3aHHbIe
...... aHarorn4yHbl napameTpbl
13.19 | napameTtpam ypoBHs 11 n.n.3.00=0008,
n.n.3.02=0-19,
n.n.14.00-14.19
YpoBeHb 14. OpanHaTtbl ONOPHbIX TOYEK NUHeapu3aunm Bxoga Al2
14.00 | MNapameTpbl ypoBHA 14 TEXH. Ot -9999 no 9999 0000 Mnagwwn 11.2 | CBsi3aHHble
...... aHanornyHbl en. paspsg napameTpsbl
14.19 | napameTpam ypoBHs 12 n.n.3.00=0008,
n.n.3.02=0-19,
n.n.13.00-13.19




NMpunoxeHune B. (OKoH4YaHue)
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KoHew Tabnuubl B.1 - CBogHas Tabnuua napametpoB perynstopa MUK-25

Epn- 3HaueH.
Ovana3soH
Mywicr MapameTtp HALB! N3MeHeHus no- Liar uame- | Pas- Mpumeuanue
MeHIo n3me- ymorn- HeHuA aen
napameTpa
peHus YaHUIo
YpoBeHb 15. MapameTpbl ceTeBOro oomMeHa
15.00 | CeTteBoWn agpec (Homep 0000 — 0255 0000 0001 7.2 0000 — oTkntoyeH
npubopa B cetu) OT cetn
15.01 | CkopocTb 06MeHa out/c 0000 - 2400 0001 7
0001 — 4800
0002 - 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400 0009
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
15.02 | Tanm-ayT Kagpa 3anpoca 0004 - 0200 0005 0001 7
B CUCTEMHbIX TaKTax
1 TakT = 250 MKC
15.03 | Koa v mogenb usnenus. 25.XX CnyxebHas
Bepcusi nporpammHoro MHOopMaums
obecneyeHus Kopg 25 Bepcuga XX
15.04 | Koppekumsa nokasaHum
Aatynka 000,1
TEPMOKOMMEHCaLWN
YpoBeHb 16. KanubpoBka Bxoga Al1
16.00 [Kanubposka Hyns TEXH. Ot -9999 1o 9999 1.1
aHanorosoro Bxoga Al1 eq.
16.01 |KanubpoBka makcumyma TEXH. Ot -9999 no 9999 111
aHanorosoro Bxoga Al1 eq.
YpoBeHb 17. KanubpoBka Bxoga Al2
17.00 [KanunbpoBka Hynsi TEXH. Ot -9999 1o 9999 1.1
aHanorosoro Bxoga Al2 eq.
(BHELLHSIA 3ajaHHas ToYKa)
17.01 |Kanubposka makcumyma TEXH. Ot -9999 no 9999 111
aHanorosoro Bxoga Al2 en.
(BHELUHSIA 3agaHHas ToYka)
YpoBeHb 18. KannbpoBka aHanorosoro Bbixoga (AO)
18.00 | KoHTponb aHanorosoro % 0000-100,0 11.3
Bbixoga AO
18.01 | KannubpoBska Hyns 0000 — 0200 0001 11.3
aHanorosoro Bbixoga AO
18.02 | KanubpoBka makcumyma 0,500 — 1,500 0.001 11.3
aHanoroBoro Beixoga AO
YpoBeHb 19. Pa3pelueHue nporpaMmmMmmpoBaHnA. 3anmcb
19.00 | PaspelueHne Bxoga Ha 0000 — 3anpeLueHo 0000 0001 6.5.5
YPOBHW 2 - 19 0001 — paspelueHo
19.01 [3anucb napameTpoB B 0000 — 3anpeLueHo 0000 0001 6.5.5
SHEepProHe3aBnCUMYyIo 0001 — paspeLueHo
namsiTb
19.02 | Tvn vHAMKaumn Ha 0000 — BbIxOA 54.1.3
avicnnee “BUXIOQ” perynsaTopa NoCTOsIHHO
0001 — BbIXOA
perynsitopa unm
CoCTOsIHUE
OVCKPETHbIX BXOAOB-
BbIXOA0B

lMpumeyaHue. CM. ypOBHU KOHGUIypaLmMmn 1 HacTpoek pasgen 6.5 rnasbl 6.
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INluct perncrtpaumm nameHeHUn

N3am.

Homepa nuctos (cTpaHuu)

N3me-
HEHHbIX

3awme-
HEHHbIX

Ho-
BbIX

Bcero
nNCTOB
B
OOKyMeH
Te

Ne
[OKyMeHTa

Bxogswuin Ne conpoBoxaato-
Liero AoKyMeHTa 1 aata

Moan.

Data

M3m.1.09

38

ver.25.12

[HonuncaHo koHdurypnposaHune
npubopa

BECB

15.07.2004

N3m.1.10

70

70

ver.25.13

CpoenaHa BO3MOXHOCTb
NoaKMHYeHNs Tepmonap,
yny4lleHa XxapakTepucTuka
BXO[0OB-BbIXO0B,
MogepHusnposaHbl KB3.

KCA

1.10.2004

Mam.1.11

75

ver. 25.16

- PaspaboTtka HoBbIx KB3-
28C-11 n Kb3-28K-11;

- PEXMM MHAMKALWK;

- no6aBneHbl HOBbIE PerucTpbl

KCA

16.11.2004

N3m.1.12

75

ver. 25.17

[o6aeneH nyHKT MeHto 19.02
— “Tvn uHaukaummn”

KCA

04.03.2005

N3m.1.13

43

75

ver. 25.17

[o6aBneHo onvcaHue
aBTOKanMbpoBkM

BECB

20.04.2005

nam. 1.14

54

75

ver. 25.17

[lobaBneHo Ha3HayeHve
KOHTaKTOB BbIXOQHOIo
pasbema perynstopa DBR-
25F

KCA

30.08.2005

mam. 1.15

8,20,32,
33,68,74

26, 43

77

ver. 25.20

[obaeneHo:

"HOBbl€ TWNbl TepMonap;
-mepTBas 3oHa Na
perynsTopa.

BECB

04.04.2006

n3m. 1.16

77

ver. 25.20

McnpaeneHo owmnbkm

OBb

17.10.2006

1.17

77

ver. 25.20

M3meHeH anana3oH pabounx
TemnepaTtyp.YCTpaHeHbl
oLuMBKN

Ponuk

23.07.2007

1.21

77

77

77

77

ver. 25.31

ver. 25.38

ver. 25.38

ver. 25.38

YcTpaHeHbl ownbkn n
HEKOPPEKTHOCTW.
WcnpaBneH kog 3akasa

[obaBneHo npumevaHune o
Tunax Tepmonap TN TMNP
TBP npu nepeHacTtporike.
[apaHTWIHBIN CTPOK yBENUYeH
no 5 ner.

McnpasneHo notpebnexne
npubopa npu nuTaHun24B
[o6aBneHbl aneMeHTbl nNpu
NOAKITYEHUN BHELLIHErO
cvmucTopa

lMpuBeneHo B cOOTBETCTBYE C
TY

KCA

Tykawyk
P.O
Tykawyk
P.O

Tykawyk
P.O

14.02.2008
28.09.2010

6.10.2010

6.12.2011






