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1 BBepgeHue

HacTosiliee pykoBOACTBO MO 3KCnfyaTauuum npeaHasHayeHo AN O3HaKoMIleHus noTpebutenen ¢
HasHayeHneMm, MoaensiMu, MPUHUUMOM [OEWCTBUS, YCTPOWCTBOM, MOHTaXOM, 3JKCnnyaTaumen u obcnyxvBaHuem
perynsatopa mukponpoueccopHoro NUA-perynsatopa MUK-21-05 (B gancHenwem perynatop MUK-21-05).

BHUMAHUE ! Mepen MCMonb30BaHNEM perynstopa, noxanywncra,
03HAKOMbTECH C  HACTOSILLMM  PYKOBOACTBOM  WFO  3KChnyaTtauuu
perynatopos MUK-21-05.

MNpeHebpexeHne Mepamy nNPeSOCTOPOXHOCTU WM npasuiamu
3KCnnyataunm MOXeT CTaTb MPUYMHON TPaBMUPOBAHWUA NepcoHana unm
nospexaeHnsa obopyaosaHus!

B c¢BA3M C nocTosHHOW paboTo MO COBEPLLUEHCTBOBAHWUIO
perynstopa, MOBbIWAKOLWEN €ero. HageXHOCTb U ynydwarowen

XapakKTepUcTukn, B KOHCTPYKUNIO MOTYT OblTb BHECEHbI HE3HAYUTENbHbIE
NU3MEeHeHUd, He OTpaXXeHHble B HacTodlleM UsgaHuu.

Coxpameuvm, NpPpUHATbIe B AAaHHOM pyKoBOACTBe

B HavmeHOBaHMSIX NMapamMeTpoB, Ha PUCYHKaxX, NpU UNAEGPOBbLIX 3HAYEHUSX U B TEKCTE MCMNONb30BaHbI
CoKpaLleHus 1 abbpesmatypbl (cM. Tabnuuy 1.1), o3HavatoLwme cnegyroLlee:

Tabnuua 1.1 - CokpalleHus n abbpeBnatypbl

AbGpesuatypa NMonHoe HanMeHOBaHue 3HaueHue
(cumBon)

PV nnn X Process Variable Yamepsiemas BennunHa (KOHTpoOnupyeMbiv 1
perynupyemsbli napameTp)

SP unim W Setpoint 3agaHHas Touka (3agaHve perynsitopy)

MV nin 'Y Manipulated Variable MaHunynvpyemasn nepemeHHasi, nepeMeHHas
ApeAcTaBnsoLas 3Ha4YeHve yrnpasnsioLero
BO3ENCTBMUSA, NOJAaBaeMOro Ha aHarnoroBbIN BbIXO
yCTpOWCTBa

Z External Disturbance BHellHee Bo3MyLlaoLlee BO3AENCTBUE

LSP Local Setpoint JlokanbHas (BHYTPEHHsIA) 3a4aHHas To4ka

RSP Remote Setpoint JOuncTaHuMoHHas (yoaneHHas) 3agaHHas TO4Ka

T, t Time Bpewms, nHTepBan BpemeHun

Al Analogue Input AHanorosbivi BBOA

DI Discrete Input JOvckpeTHbIV BBOA

AO Analogue Output AHanoroebI BbIBOA

DO Discrete Output [VCcKpeTHbI BbIBOS
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2 HasHayeHune. DyHKUMNOHANbHbIE BO3MOXHOCTHU

Perynatopol MAK-21-05 npeactaBnsioT coGoi HOBbIA KMAcC COBPEMEHHbLIX LMEPOBLIX PErynsTopos
HernpepbIBHOTO  AENCTBUMA C  aHamnoroBbiM, WMMYMbCHbIM  WAW  ABYXMO3ULMOHHLIM  BbIXOAOM. Perynatopsl
NPUMEHSAIOTCA ANs YNPaBMeHUs TEXHOMOIMMYEeCKMMIU npoueccamum B npombiwneHHoctn. Perynatop MWK-21-05
nossonsieT obecneynTb BbICOKYID TOYHOCTb MOALEPXKAHWUA 3HAYEHUs] M3Mepsiemoro napametpa. OmauyumeribHoU
ocobeHHocmblo perynatopa MUK-21-05 aBnsetcs Hanuune TPEeXypOBHEBOW ranbBaHMYECKON W3ONALUN Mexay
BXO4aMu, BbIXOAAMU U LLENbIO NUTaHUS.

Perynatop npegHasHayeH Kak Ons aBTOHOMHOrO, Tak M ANs1 KOMMEeKCHOro mcnonb3oBaHus B ACYTI B
3HepreTvke, MeTannyprm, XUMMYeCKon, NULLEBOWN M OPYrMX OTPACNSAX NPOMBILLNEHHOCTN U HAPOAHOM XO35IMCTBE.

Peaynsmop MUK-21-05 npedHa3Ha4yeH:

e [N M3MEPEHUs KOHTPONMUPYEMOro BXOAHOro U3MYEcKoro napameTtpa (Temneparypay, dasneHue,
pacxog, ypoBeHb U T. n.), 06paboTkn, Nnpeobpas3oBaHNs N OTOBPaKEHUs ero TeKyLiero 3HayeHNs Ha BCTPOEHHOM
YyeTblpexpas3psaHOM LMdpPOBOM MHAMKATOPE,

e perynatop @opMupyeT BbIXOAHOW aHanoroBbl WM WMMYMNbCHLIA CUCHaMN YAPaBneHWs BHELLHUM
UCMOMHUTENbHLIM MeXaHu3MoM, obecneyvBas aHanoroBoe, WMMYMbCHOE MWW MO3UMMOHHOE perynvpoBaHue
BxoaHoro napametpa no I, M, MA v ML 3akoHy B COOTBETCTBMM C 3a4aHHON Nonb3oBaTtenemM nornkon paboTsl
1 napaMmeTpamun perynnpoBaHus,

Cmpykmypa pezaynamopa MWK-21-05 nocpedcmeom KoHgpusypayuu Moxem O6bimb U3MeHeHa
makum o6pa3om, Yymo Mo2ym 6bimb peweHbl credyroujue 3adaqdu peaynupoeaHust:

v' [1ByXNO3MLMOHHOTO (40 YeTbIpeX KaHanoB - Npy UCNosb30BaHUN DYHKLIMK CBOGOAHO-NPOrpaMmMmpyembix
AVCKPETHBIX BbIXOAOB Npnbopa) nnm Tpexno3nuMoHHOTo perynsaTopa,

v MNO-perynaTtopa ¢ aHanorosbIM BbixoaoMm, MU-perynatopa ¢, MMNyabCHBIM BbIXOAOM C BHELUHEN unu
BHYTPEHHEN O0OpaTHOM CBA3bID MO MOSIOKEHUIO UCMOSHUTENBHOrO Mexanusma, MUO-IUMM-perynaTtopa ¢
UMMYMbCHBIM BbIXOLOM,

v' Perynatop ¢ aBTOMaTU4YeCKON KOppeKUMen U3MepsieMoro v perynupyemMoro napametpa no BTOPOMY
aHanorosomy BxoAay,

v Perynatop ¢ aBToMaTU4ecKoi koppekumen BHYTPEHHEN 3af4aHHoM TOYKM (TUN KOPPEeKUMN — cTaTnyeckas,
AnHaMmyeckas no M3MeHeHUIo 3a4aHHOM TOYKM UK NO BHELUHEeMY CObObITUIO Ha OUCKPETHOM BXOAE),

v Perynstop, BKIOYAIOLWMIA A0 2-X 3a4aHHbIX BEMWUYUH (BHYTPEHHENR U/MNW BHELLHEW),

v BeJOMOro perynstopa B KackaHblX CXeMaX perynmpoBaHms,

v KOHTYpOB aBTOMaTM4YECKOro peErynupoBaHus c yripaBrerem ot OBM,

v MNpubopa py4HOro ynpaBneHUst UMMYAbCHbIM UCHONHUTENBHBIM MEXaHWU3MOM, C MHAMKaLWen 3afatoLLero
BO3AENCTBUS U UHANKAUMEN peanbHOro 3Ha4eHUS NonoXKeHNs1 UCNONHUTENBHOMO MexaHM3ma,

v MiHpukaTopa AByx hr3nYecKmx BEMUYMH,

v 3apgatyunka yHKUMNA.

BHyTpeHHsa nporpammMHas namsite perynatopa,MUK-21-05 cogepxuT 6onbLUoe KONMYeCTBO CTaHAapPTHbIX
dYHKUMIA HEOBXOAUMBIX ANS yNpaBrneHns TEXHONOrM4eckumm npoLeccamm 6onbLUMHCTBA UHXEHEPHBIX MPUKNaaHbIX
3afad, Hanpumep, Takux Kak:

® BO3MOXHOCTb MOAKNIOYEHUSA PasSANYHbIX TUNOB AAaT4YMKOB,

e cpaBHeHWe pesynbTaTa NpeobpasoBaHNs C YCTaBkaMW MMHUMYM M MaKCUMyM, a Takxe CUrHanmsaumio
OTKMOHEHU (TEXHONOrMYeckn onacHbIX 30H), BbIGOp TUMA TEXHOMOrMYEeCKOW curHanu3aumm — abconTHaa unu
OeBraLMoHHas (3aBucsLasa oT 3agaHHOW TOYKN),

® nporpammHas KannmGpoBKa KaHamnoB no BHeLIHeMy 06pa3LoBOMY MCTOYHUKY aHanoroBoro curHana,

e Lndposas puneTpalus,

® NNPON3BONbHOE MacLUTabupoBaHue LKan n3mepsemMblx NnapameTpoB, NMHeapu3auns BXOAHbIX CUrHanoB,

® /3BNeYeHVe KBagpaTHOro KOpHS,

® peX1Mbl CTaTUHECKON N AMHamMnyeckon 6anaHcnpoBky,

® MOHMUTOPUHI WMCAPaBHOCTW [ATYMKOB (MX NIMHWA CBSI3W WM M3MEPUTENbHOro KaHana) C CUCTeMoW
6e3onacHoro ynpasseHnsa NCROAHUTENbHBIMU MEXxaHn3Mamu,

® peTpaHCMUCCUS BXOAHbIX aHanoroBbiX NapameTpoB Ha aHanoroBbIn BbIXOH YCTPONCTBA U MHOroe Ap.

Perynatop npegcraenset cobow cBo60O4HO NporpaMMUpyeMbli KOMNakTHbI npubop. lMonb3oBaTens, He
UMEILLMIA 3HAHUA U HABBIKOB NPOrpaMMMpPOBaHUS, MOXET MPOCTO BbI3blBAaTb M WUCMOMHATb 3T (PYHKUUN NyTeM
KoHdpurypauum perynsaropa MUK-21-05. Perynatopsl MUK-21-05 o4eHb rmbkue B MCNOMNb30BaHUM 1 MOTYT GbICTPO U
nerko, W3MEHUB KOHMUrypaumio, BbIMOMHWUTE OOMbLUMHCTBO BCTpevaemblx TpeboBaHWA M 3afjadv ynpasreHus
TEXHOMOIMYeCKUMU NpoLieccamu.

Perynatopsl MUK-21-05 koHurypupytoTcst Yepes nepeaHio naHens npubopa unu Yyepes ranbBaHUYECKN
pasgeneHHbli uHTepdgeric RS-485 (npotokon ModBus), 4To Takke no3BonsdeT ucnonb3oBaTb Npubop B KayecTse
yaaneHHoro KoHTponnepa npv pabote B COBPEMEHHbIX CETAX ynpaBneHus u cbopa nHgpopmawmu.

MapameTpbl KoHGurypaumm perynatopa MWK-21-05 coxpaHAlTcs B SHEProHe3aBMCMMOW NaMATA U
perynatop cnocobeH BO30OHOBWTb BbINOMHEHME 3aday ynNpaBrieHWst Nocrne MpepbiBaHWS HanpshKeHUsi MUTaHus.
BaTtapes pe3epBHOro NMTaHUsA He UCNOSb3YETCH.

Perynatopbl MOryT usroTaBnMBatbCA MO MHAMBUAYaNbHOMY TEXHUYECKOMY 3aJaHui0 AN BbINOSHEHUS
KOHKPETHOW TEXHONOrMYECKOW 3afaun.
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3 TexHun4yeckue XapPaKTepUuCTukKun
Buagbl curHanos, npeaenbl UX U3MEHEeHUs1 U UX KONM4ecTBO NnpuBeaeHbl B n. 3.1 - 3.8

3.1 AHanoroBble BXOAHble CUTHanbI

Al1 - BXOgHOW n3mMepsieMbli, KOHTPONMPYEMbIN U perynmpyemMblin napaMmeTp
Al2 - BXogHOW curHan BHeLUHEeWn 3aAaHHON TOYKM (3a4aHnst) Unu NONOXEHWe UCTIONHUTENBbHOrO MexaHu3ma

Tabnuua 3.1.1 - TEXHNYECKME XapaKTEPUCTUKM aHaNoroBbIX BXOAHbLIX CUTHANoB

TexHU4YecKas xapakrepucTuka 3HayeHue
KonunyecTtBO aHanorosbix BXOO0B 2
Twn BXOAHOro aHanoroBoro curHana YHudmumposaHHble (TOCT 26.011-80)

MOCTOSIHHBIN TOK:

ot 0 MA oo 5 MA

ot 0 MA 1o 20 MA

oT 4 MA 1o 20 MA

HanpspkeHne NocTOsIHHOIO TokKa:
ot0B oo 10B

ot 0 MB go 75 mB

ot 0 MB go 200 mB
ot0Bpoo2B

TepmonpeobpasosaTenu cofpoTveneHunn JCTY 2858-94
TCM 50M, W199=1,428, oT MuHyc 50°C go nntoc 200°C

TCM 100M, Wo=1,428, oTmuHyc 50°C go nntoc 200°C

TCM rp.23, ot muHye 50°C po nntoc 200°C

TCN 5001, W1g0=1,391, Pt50, ot mnHyc 50°C go nntoc 650°C
TCM 100M1;, W100=1,391, Pt100, ot MmuHyc 50°C go nntoc 650°C
TCIM rp.21, on:muHyc 50 °C go nntoc 650°C

Tepmonapsl no ACTY 2837-94
(TOCT3044-94, DIN IEC 584-1):
TXK (J), 01.0°C go nntoc 1100°C
TXK (L), oT 0°C go nntoc 800°C
TXKH (E), ot 0°C go nntoc 850°C
TXA (K), ot 0°C go nntoc 1300°C
TIM10 (S), ot 0°C go nntoc1600°C
TP (B), ot 0°C go nntoc 1800°C
TBP-1 (A-1), ot 0°C go nntoc 2500°C
Paspeluatoutas cnocobHoctb ALM 16 pospsigos

Mpenen pgonyckaemon OCHOBHOW NpYBEAEHHOM FIOrPELLHOCTU <0,2%

U3MEpEHUsi BXOOHbIX NapaMeTpoB

TOYHOCTb MHAMKaLMK 0,01 %
Mepvoa namepeHusi, He Gonee 0,1 cek
[anbBaHW4yeckas pa3Bﬂ3Ka aHarnoroBbIX BXO40B BXOﬂbI ranbBaHNU4eCKn n301MpoBaHbl OT BbIXOA0B N OCTallbHbIX

Lenen, HanpsbkeHue raribBaHM4eckon pasesaskm He meHee 500 B

MpumeyaHums.

1. KaxonbIl kaHan peaynsamopa MUK-21-05 moxem 6bimb ckoHgbu2ypuposaH Ha nooKmrodeHue noboz2o muna dam4yuka.

2. lNpu 3aka3e exoda muna mepmoriapa mpemuti 8xo0 Ucronb3yemcs 8 Kayecmse 8xoda memrepamypHoU KoppeKkyuu,
komneHcayuu mepmo-3/LC e¢e0600HbIX. KOHU08 mepmonapsl. [Jamyuk memnepamypbl mpemse2o gxoda Haxodumcsi Ha KB3.

3.2 AHanorosbIN BbIXOAHOW curHan

AO - BbIXOOHOW QHANOFOBLIN CUrHAN YNPaBfEHWS BHELUHUM WCMOSIHUTEMbHLIM MEXaHU3MOM  (ynpasrsioLlee
BO3JENCTBYE) UMW peTpaHCMNCCUS BxoaHoro curHana Al1 unn Al2.
Tabnuua 3.2 - TexHU4eckne xapakTepUCTVKN aHaN0roBblX YHNULIMPOBAHHbIX BbIXOAHbIX CUrHanoB

TexHU4eckas XxapakTepucTmka 3Ha4yeHue
KonnyecTBo/@aHanoroebIx BbIXOJ0B 1
Tun BbIXOQHOFQ @HanoroBoro curHana YHucuumposaHHbie FOCT 26.011-80

0-5MA, RH <2000 Om
0-20 MA, RH = 500 Om
4-20 mA, RH < 500 Om
0-10B, RH 2 2000 Om
PaspeLuatowasi cnocobHoctb LIAT 16 pospsigos

lMpegen gonyckaemor OCHOBHOM NpuBeAEeHHOW NOrpeLHoCT <0,2%
(HOpPMMPOBaHNSA BbIXOAHOIO curHana

3aBNCMMOCTb BbIXOAHOMO CUrHana oT CONnpOTUBIEHMS <01%

Harpysku

Mpepen pgonyckaemon JONONHUTENBHON NOrPELLHOCTH, <02%/10°C

BbI3BAHHOW M3MEHEHUEM TemMnepaTypbl OKpyatoLLen cpeabl

lanbBaHW4eckas pa3Bsidka aHanoroBoro BbixoAa BbixoA ranbBaHUYeCcKM U30NMPOBaHbl OT BXOAOB U OCTamnbHbIX

Lenen, HanpshkeHne rarbBaHW4YecKon pa3ssasku He mexHee 500 B
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3.3 lnckpeTHble BXOAHbIe CUTHanNbI

Tabnuua 3.3 - TexHNn4eckme XxapakTePUCTUKN ONCKPETHBIX BXOAHbIX CUrHaNoB

TexHU4Yeckasi XxapakTepucTuka

3Ha4yeHune

KonunyecTBo AMCKPETHbIX BXOLOB

2

CwrHan norunyeckoro "0" — coctosHme OTKIMOYEHO
CwurHan nornyeckon "1" — coctosHme BKITKOYEHO

0-7B, oTpuuaTensHOM NONsAPHOCTH
18-30B, oTpuUaTenbHON NONSAPHOCTH

BxopaHol Tok (noTpebreHve no Bxoay)

<10 MA

["anbBaHM4eckas pasBA3ka AUCKPETHbIX BXO40B

Bxoabl cBsizaHbl NONAPHO U ranbBaHUYECKN N30NMPOBaHbl OT
APYrX BXOAOB U OCTasnbHbIX Lienen, NokaHanbHas n3onsaums
npu ucnonb3osaHum K63-25-11

3.4 luckpeTHble (MMNYNbCHbIE) BbIXOAHbIE CUrHanbI

3.4.1 TpaH3UCTOPHLIN BbIXOA,

Tabnuua 3.4.1 - TexHUYeCcKne XxapakTepUCcTUKN AUCKPETHbIX BbIXOAHbIX CUrHanoB. TpaH3MCTOPHLIN BbIXOA

TexHU4Yeckasi XxapakTepucTuka

3HaueHue

KonunyectBo ANCKPETHbIX BbIXO40B

4

Tun BbIXOAA

OTkpbiThii konnektop (NPN TpaHsuctopa)

MakcumarnbHoe HanpsaXxeHne KoMmytTauuu

< 40 B nocTosIHHOLO:-TOKa

MakcumanbHbI TOK Harpy3ku KaXkgoro Bbixoga

<100 A

["anbBaHM4eckas pasBA3ka AUCKPETHbIX BbIXO40B

Bbixoabl cBA3aHbI B rpynmny %13 4eTbipex BbIXOA0B U
ranbBaHUYECKU U30NMPOBaHbI OT APYrMX BbIXOAOB U
ocTanbHbIX Lenen

CwrHan norunyeckoro "0"

CwurHan normdeckonm "1"

PaSOMKHyTOG COCTOSAHUE TPaH3UCTOPHOrO Knto4a

3aMKAYTOE COCTOSIHWME TPaH3UCTOPHOTO KIioya.

Bug Harpy3ku

AKTVBHaS, WHOYKTUBHAA

HanmeeHwe BHELWHEero UICToOYHMKa nuTaHna

HecTtabunuanpoBaHHoe, (20-40)B nocTosiHHOro Toka

3.4.2 PenenHbin BbIX0O4, NPU HaNM4YMu B 3aKa3e KNeMMHO-6J104MHOro coeguHuTens

c pene Kb3-28P-11

Tabnuua 3.4.2 - TEXHNYECKME XapaKTEPUCTUKM AUCKPETHbIX BBIXOAHBIX CUFHANOB. PenemHbiii BbIXxo

TexHU4YecKkas xapakrepucrTuka 3HavyeHue
KonnyecTBo AMCKPETHbIX BbIXO4OB 4
Twn BbIXOAa MepeknioyatoLme KOHTaKTbl pene
MakcmmarnbHoe HanpskeHue KoMMyTaumMmn nepeMeHHoro 220B
(gencTBytowee 3Ha4YeHne) Unm NOCTOSIHHOIO TOKa
MakcnmarnbHbIN TOK Harpy3ku Kaxxgoro BblxoAa <8A

CwurHan norudeckoro "0"
CwurHan normyeckonm "1"

Pa3oMKHYTOe COCTOsIHME KOHTaKTOB perne.
3aMKHYTOE COCTOsIHWME KOHTaKTOB pere.

Bug Harpy3ku

AkTVBHas, NHOYKTUBHAA

MakcrumanbHoe noTpebneHne (06MOTOK pene) veTbipex
BKMIOYEHHbIX KAHAMNOB OT BHELLUHEro UCTOYHUKA AOCTOSIHHOTO
Toka 24B

80 MA

HanmeeHme BHeLIHero UICToOMHUKa nuTaHna

HectabunusumposaHHoe, (20-28)B nocTosiHHOro Toka

3.4.3 Bbixog — TBepaoTenbHOe (He MeXxaHM4YecKoe) pene, Npu HanM4YMmM B 3aKase
KIIeMMHO-6/104HOFO cOeanHUTENA ¢ TBepaoTenbHbiMu pene Kb3-28K-11

Tabnuua 3.4.3 - TeXHUYECKVE XapakTEPUCTUKM AUCKPETHbIX BbIXOAHbIX CUrHANoB. Bbixon — TBEpAOTENLHOE pere.

TexHu4eckas xapakrepuctumka 3HayeHue
KonnyectBo AMCKPETHbIX BIXO4OB 4
Twvn BbIxOAa 3amMbIKaKoLLMe KOHTaKTbl pene
MakcmmansHoe, HanpshkeHe KOMMYTaLmMn NepeMeHHoro 60B makc.
(OencrByloLLee 3Ha4YeHWE) MU NOCTOSIHHOIO TOKa
MakcmmanbHbI TOK Harpy3Kku Kaxaoro BeIxoAa <1 A (AC) nepemeHHoro ToKa,
<

1 A (DC) nocTOsAHHOTO TOKa

CwrHan norunyeckoro "0"
CwurHan nornyeckon "1"

PaSOMKHyTOG COCTOAHME KOHTaKTOB pene.
BaMKHyToe COCTOAHME KOHTAKTOB perie.

Bug Harpysku

AKTMBHAs, MHAYKTVMBHAsS

MakcumanbHoe noTpebneHne YeTbipex BKIIIOYEHHbIX KaHanoB
OT BHELUHEr0 MCTOYHMKA NOCTOSIHHOIO Toka 24B

80 MA

Hanp;m(eHMe BHELWIHEero UCToOYHUKa nnuTaHna

HectabunusmposaHHoe, (20-28)B nocTosiHHOro Toka
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3.4.4 ONTOCMMUCTOPHLIN BbIXOA, NPU HaNMM4YMKU B 3aKa3e KIeMMHO-61104HOro
coeguHutens ¢ ontocumuctopamm K63-28C-11

Tabnuua 3.4.4 - TEXHNYECKME XapaKTEPUCTUKM ANCKPETHbLIX BbIXOAHbIX CUrHANoB. ONTOCUMUCTOPHbIV BbIXOA

TexHU4Yeckasi XxapakTepucTuka

3Ha4yeHune

KonunyectBo ANCKPETHbIX BbIXO40B

4

Tun BbIXOAA

ManomoLuHbIv OonTOCUMUCTOP, BCTpoeHHbIVI AETEKTop
HyneBoro Hanps>XxeHusa cbasu NO3BONAET BKIMKOYaTb HAarpy3ky
TONbKO NpY MUHUMANbHOM HaMNps>XXeHUn Ha Hen
(I'Ipe,ElOTBpaIJ.laeT co3fjaHune nomMex B CeTI/I)

MakcrmanbHoe HanpskeHne KOMMyTauuy NepeMeHHoro
(gencTBytowee 3Ha4YeHne) Unm NOCTOSIHHOIO ToKa

He 6onee 800B nepemMeHHOro Toka

MakcmmanbHbIn TOK Harpys3ku Kaxxaoro Bbixoga

- He 6onee 50 MA

- B MMNYNbCHOM pexumMe 4actoTon.50 My ¢ AAUMTensHOCTbIo
umnynbca He 6onee 5 mc — go 1A

- MUKOBBIN TOK Neperpy3ku ¢ AnUTenbHOCTbI0 nMnynbca 100
MKC 1 Yactoton 120 nmn/c —gorhA

CwrHan nornyeckoro "0"
CwvrHan nornyeckon "1"

OTKINIOYEHHOE COCTOSIHUE onTocuMmucTopa.
BkrtoyeHHoe cocTosiHne onTocuMmucTopa.

Bug Harpysku

AKTMBHAS, MHAYKTVMBHas

MakcumanbHoe noTpebneHne YeTbipex BKIIIOYEHHbIX KaHanoB
OT BHELUHEro MCTOYHMKA NOCTOSIHHOIO Toka 24B

80 MA

HanmeeHwe BHELWHEero UICToOYHMKa nuTaHna

HecTtabunusnpoBaHHoe, (20-28)B nocTosiHHOro Toka

3.5 PerynaTtop

Tabnuua 3.5 - TexHN4YEeCcKMEe XapaKTEPUCTUKM

erynstopa

TexHU4Yeckasi XxapakTepucTuka

3HayeHue

Yrcro KOHTYPOB pPerynmupoBaHus

1

Bwup perynatopa

AHanoroBbIvi peryfISTop (ynpaBnseT aHanoroebiM Beixogom AO)
MMnNynbcHbIN perynatop (C MMMNYMbCHBIM BbIXOAOM)

NMWA — WM perynatop (€, 4MCKPETHbIM BbIXOL,0M)
[BYXNO3MLUMOHHbLIN PerynsTop,(C AUCKPETHLIM BbIXOA0M)
Tpexno3nuUMOHHBIN PEryRasTopP (C AMCKPETHLIM BbIXOAOM)

Pexumbl paboTbl perynsitopa

JlokanbHbIW, GUCTaHUMOHHBIN, PYYHOW, aBTOMAaTUYEeCKUA

MeTop ycTaHOBKV 3a4aHHON TOYKM

JlokaneHbIv (LMAPOBOIA), BHELLHUIA (2HANOroBbIN), UHTEPdENCHbIV

CTpykTypa perynsropa
(3aKoHbI perynnpoBaHus)

n, nu, ng, ng
[BYXNO3VLIMOHHbIN
TPEXNO3ULNOHHBIN

KoHTponupyemble napameTpbl

I/Iawlepﬂemaﬂ BeNn4MHa, 3agaHHasa To4Ka, 3Ha4yeHne Bbixoaa nnu nonoxeHue
UCMONHNTENbHONoO MexaHnusma

Bua 6anaHcvpoBkuY y3na 3agatyuka

Cratuyeckas, AMHaMm4eckas

3.6 NocnepoBatenbHbIMUHTEepdenc RS-485

Tabnuua 3.6 - TexHn4eckme xapakTepUeTukX NocriefoBaTesnibHoro uHtepdgerica RS-485

TexHu4veckasi XapakTepucTuka

3HayeHue

KoHdpurypauum cetu

MHoroTouyeyHas

KonunyectBo perynsitopos

32 Ha 0JHOM CcermeHTe

MakcumanbHas AnvHa NuHuK B npegenax
OQHOro cermeHTa cetu

1200 meTpoB

KonnyecTBo aKTMBHbIX nepegatymkoB

1

[unanasoH ceTeBbIx @agpecoB 255

CkopocTb 06MeHa/anMHanH1m cBsaun 62,5 kout/c 1200 m

(3aBMCUMOCTb 3KCMOHEHLManbHasi): 375 kbut/c 300 m
2400 kbuTt/c 100 m
10000 kbut/c 10m

lNpumeyaHue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c pekomeHOyemcsi
UCrnob308amb 3KpaHUPOBaHHbIE 8UMbIe apk.

Tvn npuemonepenaTt4ynkoB

OuncbdepeHumanbHbIi, NOTeHUManbHbI

Bup kabens

BuTtas napa, akpaHMpoBaHHas BUTas napa

["anbBaHM4eckas pasBA3ka

MHTepdelic ranbBaHNYeCcKn N30NMPOBaH OT BXOAOB-BbIXOAOB M OCTarnbHbIX
uenen

[MpoTokon cBsA3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdenica

[Ina KoHdUrypmupoBaHua perynatopa, 415 UCMOoMb30BaHUSA B KayecTse
yAaneHHoro ycTpoicTBa npy paboTe B COBPEMEHHBIX CETSIX yNpaBrneHus u
cbopa nHcopmaumum (nprema-nepefadm KoMaHa U AaHHbIX)
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3.7 dnekTpnyeckune aaHHble

Tabnuua 3.7 - TexHn4eckme xapakTepUCTUKM NEKTPONUTAHNUS

TexHu4veckasi XapakTepucTtuka

3HayeHue

OnekTponuTaHue (NogKMoYeHNe K ceTn)

~220 (+22 -33)B, (50 £ 1) 4
=24 (+4 -4)B

MoTpebnsiemas MOLLHOCTb

<8,5BT1
< 250mA

3almTa gaHHbIX

EEPROM, cerHeTtoanektpnyeckas NVRAM

MopgkntoyeHne

C 3agHen CTOPOHbI peryndaropa ¢ NOMOLLbI0 pa3bemMa — KrnemMmbl.

3.8 Kopnyc. YcnoBus akcnnyaTtauum

Tabnuua 3.8 - YcnoBus akcnnyaraumm

TexHU4Yeckasi XapakTepucTuka

3Ha4yeHue

Twn kopnyca

Kopnyc AnA yTonneHHOro WmMTtoBoro MoHTaxa

Pa3mepbl poHTanbLHOM pamku

96 x 96 Mm

MoHTaxHas rnybuHa

190 MM max

BblpeS Ha naHenu

92%% x 9278 mm

Kpennexue kopnyca

B anekrpouwmrtax

PeKomeHnyemaﬂ TemMnepartypa

oT MMHYc.40,°C 0o 70.°C

Temnepatypa xpaHeHus (npegensHas)

To xe

Knumatumdeckoe ucnonHexHme

ucnonHeHue rpynnel 4 cornacHo FOCT 222615 Ho Ans paboTbl Npu TeMnepatype
oT MuHyc 40 °C go 70 °C

ATMOCdepHoe JaBneHve

ot 85 o 106,7 klMa

Bubpauus

ncnonHexve 5 comacHo TOCT 22261

MomeleHne

3aKpbITOE, B3pbIBO-, no>Kap06e30naCHoe.

BO3D,yX B NoOMeLleHn He O0JKeH coaepXaTb Nbliin 1 NpUMecu arpeCCUBHbIX
napoB U rasos, Bbi3blBaOLLNX KOPPO3UHO (B HYaCTHOCTW: ra3oB, cogepxxawnx
CEepHUCTblE coeaUHEeHna nnm ammmaK).

[MonoxeHune npy MOHTaxe

JTio6oe

CreneHb 3awWwuThl

1P30;
KNeMMHO-6no4yHoe coeanHenue P20 no
FOCT 14254-

Macca

<1,0 kr
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4 KoMmnneKkTHOCTb NOCTaBKMU.
Mopaenu perynatopa MUK-21-05

4.1 O6bem nocTtaBku perynsatopa MUK-21-05

Tabnuua 4.1 - O6bem noctaskm perynatopa MUK-21-05

LIZANTAN.COM

HaumeHoBaHue nsgenus KonuyectBO

Perynstop mukponpoueccopHbii MUK-21-05 1
KomnnekT KpenexHblX 3aXMMHbIX 91€MEHTOB 1
PykoBoacTtBo Mo akcnnyataumm 1
(13 pacyeTa - 1 ak3eMnnsp Ha 1-4 perynsTopa npw NocTaBke B OAWH agpec)

KnemmMHo-6no4HbIvi coeguHutens Kb3-25-11-0,75 ans Mogenu ¢ TpaH3UCTOPHBIMU BbiIXOAaMu 3
KnemmHo-61104HbI coeanHuTenb KB3-28P-11-0,75 ans mogenu ¢ penenHbiMu BbIXO4AMM *
KnemmMHo-6no4HbIvi coegunHutens Kb3-28K-11-0,75 ans mogenu ¢ Bbixogamun — TBEpAOTENbHbIE PENE *
KnemmHo-61104HbI coeanHuTenb KB3-28C-11-0,75 anst mogeny ¢ onTOCUMUCTOPHbLIMU BbIXOg4aMu *

* NOCTaBNsAETCs MO OTAENBHOMY 3aKasy

4.2 Mopenu perynsatopa MUK-21-05
O603HayeHue npu 3akase: MUK-21-05-AA-BB-C-DD-U,
[ne:

AA n BB, cooTBEeTCTBEHHO KOf BXoAa 1-ro n 2-ro kaHanos:
01 - yHudmumpoBaHHbin 0-5 MA
02 - yHudmumpoBaHHbIn 0-20 MA
03 - yHUdMLMpoBaHHbIN 4-20 MA
04 - yHuduumposaHHbin 0-10 B
05 - Hanpsokenne 0 ... 75 mB
06 - Hanpspkenune 0 ... 200 mB
07 - Hanpskenune O ... 2B
08 - TCM 50M, W+100=1,428, -50 ... +200°C
09 - TCM 100M, W+100=1,428, -50 ... +200°C
10 - TCM rp.23, -50 ... +200°C
11 - TCIM 500, W100=1,391, -50 ... +650°C
12 - TCIM 100M1, W100=1,391, -50 .../+650°C
13 - TCM rp.21, -50 ... +650°C
14 - TXA (K), 0 ... +1300°C
15 - TXK (L), 0°...+800°C
16 - TXKK (J), 0 ... +1100°C
17 - TXKH (E), O ... +850°C
18 - TMM10 (S), 0 ... +1600°C
19 - TMNP (B), 0 ... +1800°C
20 - TBP-1 (A-1), 0 £ +2500°C

MpumeyaHue: npu 3akase perynaTopa C BXOAHbIMKM curHanamu oT Tepmonap TIMM-10, TMP, TBP-1 perynatop
M3roTaBnNMBaloTCA NO OTAENbHOMY 3akady W nocrnedyrolias nepecTponka Ha Apyrne Tunbl BXOAHLIX CUTHANoB MPOM3BOAMTCS

TOJIbKO Ha NpeanpuAaTUnN-n3rotoBuUTere.

C - KOA BbIXOAHOrO aHanoroBoro curHana:
1-0o10MA 0O 5 MA,
2 — o1 0avA po 20 mA,
3 — o1 4 MA go 20 MA;
4 — o1 0B pno 10B.

DD - TMn ¥ gnuHa KneMMHO-604HOro CoeANHUTENS BXOAHBIX U BbIXOAHbIX CUrHArMOoB:
T 0 - KB3 oTcytcTtByerT,

T 0,75 - TPAH3NCTOPHBLIMU BbIXOAAMM KB3-25-11-0,75,
P 0,75 - c peneiiHbimn Bbixogamn  KB3-28P-11-0,75,
C 0,75 - C CUMUCTOPHBLIMU BbIXO4AMM KB3-28C-11-0,75,

K 0,75 - c TBepgoTenbHbiMm pene  KB3-28K-11-0,75.

Bykea coomeemcmeyem muny 8biX00HO20 cuaHarna u mury coeduHUMmernsi:
Llugbpa 0,75 coomeemcmeyem cmaHOapmHoUl OfuHe coeduHumersisi 8 Mempax.
KB3 3akasbieaemcsi omOesibHO U 8 CMOUMOCMb pe2ynsimopa He 8xooum.

U - HanpsXeHue NUTaHns:
220 - 220B nepemeHHOro Toka,
24 - 24B noCTOAHHOro TOKa.
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lMpumep ucnonHeHusi KI1eMMHO-6/104H020 coeQuUHUMens:

KB3-25-11-0,75 KB3-28P-11-0,75 KB3-28K-11-0,75 KB3-28C-11-0,75

roe: 1 - KB3-25-11, Kb3-28P-11, KB3-28K-11, KB3-28C-11 — Moaenb 1 UCNOMHEHNE KIEMMHO-0noYHoro
coeavHuTens,
2 — onvHa KneMMHo-65104HOro coeguHMTEns B MeTpax (no-ymonyanuio 0,75m).

Buumanue! [Npy 3akase perynsatopa HeoGX0AMMO yka3biBaTb €70 MOSIHOE Ha3BaHWe, B KOTOPOM MPUCYTCTBYIOT TUMbI
aHanorosbIX BXOA0B, aHaNoroBoro BbIXofa, Hanuyume, TUM v AnvHa KNeMMHO-6MOYHOr0 CoeAMHUTENS 1 HaNPSKEHUe NUTaHUs.

Hanpumep, 3akasaHo peaynsmop: MUK-21-05-09-03-2-P 0,75-220

I'Ipvl 9TOM U3rOTOBJIEHUNIO U NOCTaBKe n0Tpe6|/|Ten}o NOANEeXUT:

1) yHuBepcanbHbIn MukponpoueccopHein MNMUO-perynatop MUK-21-05,

2) Bxog aHanoroBbivi Al1 "MapameTp" kog 09 - TCM 100M, W100=1,428, -50 ... +200°C,
3) Bxop aHanorosbinn Al2 "3aganne" kog 03 - 4-20 MA,

4) Bbixog aHanorosbii AO kog 2 - 0-20MmA,

5) KnemmHo-61n04HbIM coeanHutens koa P 0,75 - KB3-28P-11-0,75,

6) HanpspkeHne nutaHusa kog 220 - 220B nepeMeHHOro Toka.
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5 YcTponcTBO U NnpuHLUMN paboTbl

5.1 KoHCcTpyKumaA perynsaropa

Perynatop MNK-21-05 ckoHCTpyupoBaH No 65104HOMY MPUHLIAMY W BKITOYAET:

® M1acTMaccoBbI KOPMYC,

e (hpoHTanbHbIN BNOK NepeaHen naHenu ¢ anemeHTamu obcnyxuBaHus (KNaBmMaTypon) U MHANKaUmu,

e 0Onok 3agHem 4acTM C CeTeBblM PasbeMOM U PasbeEMOM AN MOAKIOYEHUS KeMMHO-6no4Horo
coeavHUTens, NpeaHasHa4yeHHbIX Ans MOAKMI0YEHNS BHELLHWUX BXOAHbBIX U BbIXOAHbIX Lienen.

5.2 MNepenHAasa naHenb perynaTopa

Ona nydwero HabniogeHWs W ynpaBreHWsl TexHONormyecknum npoueccom wperynstop MUWK-21-05
060py0BaH aKTUBHOW 4YeTbipexpaspsaHon LUMMPOBOM MHAMKALMEN ANs OTOOpa)XeHus U3MEepsSemMon BENUYUHbI -
oucnnen MAPAMETP, 3agaHHon Ttouku - aucnnen SABOAHHSA, 3HayeHus ynpasnsoLlero,Bo3nencTems - gucnmen
BUXIO, nogaBaemMoro Ha aHanoroBbi BbIXOA YCTPOWCTBA, HEOOXOAMMBLIM KONTMHECTBOM KilaBuL OOCNy>XMBaHUSA U
CUrHaNU3aUMOHHbIX CBETOAMOAHBLIX UHONKATOPOB ANs1 Pa3fMYHbIX CTATYCHbIX PEXMMOB M CUrHanoB. BHewwHun Bug,
nepegHen naHenu perynatopa MUK-21-05 npueeneH Ha pucyHke 5.1.

Oucnnen = CeeToauoaHble
MAPAMETP 2 MIKPQ e/ [ MHOMKaTOpbI
NAPAMETP

Ovicnneit CseToamoaHble

SABﬂAHHﬂ WHOUKATOPbI
COCTOAHUA
Knoyen
BOJIbLLE-
MEHbBLLE

Oucnnen

BVIXIT] KnaBuwwm

PucyHok 5.1 - BHewHut,e8ud nepedHeli naHenu peaynsamopa MUK-21-05

5.3 HasHauyeHue aucnneeB nepegHen naHenu

e flucnnen NAPAMETP B'pexxume PABOTA nHauumMpyeT 3HauyeHne BbiGpaHHOW n3mepsieMol BENUYMHBI.

B pexunme KOHOUTYPUPOBAHUE nHamumpyeT 3HavyeHue BbIGpaHHOro napameTpa.

e lucnnen 3ABOAHHSA B pexume PABOTA wvHouuupyeT 3HayeHue 3adaHHOW TOYkU (BHYTPEHHEN wnn
BHELLHEN) U 3Ha4yeHne BTOPOro aHanoroBoro Bxoaa.
B pexvme KOHOUTYPUPOBAHWE vHonuupyeT HoMep napameTpa KoHurypaumm.

e Nucnnen BUXIO B pexume PABOTA wuHOuuMpyeT 3HavyeHue YnpaBnsiolWero BO3OENCTBUs,
nogaBaemMoro Ha aHanoroBbli UMW UMMYMbCHBIN  BbIXO4 YCTPOWCTBA, CuUrHan
NONOXEHUS UCTIOMNHUTENBHOIO MexaHmama (B %) Unum cocTosiHMe AMCKPETHbIX BXOAOB-
BbIXOLOB perynsitopa.
B pexnme KOHOUTYPUPOBAHUE wnHomumpytotca cumsonbl «MP», ykasbiBatowme
Nnonb3oBaTenio O TOM, YTO PErynaTop HaxOAWUTCS B pPeXMMe KOHdurypauum
(NnporpamMmmupoBaHus).
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5.4 HazHayeHune cBeTOANOAHBLIX MHANKATOPOB

e UHgukatop MAX CBeTntcsl, ecnu 3HayveHue M3MepﬂeMOI;1 BENMMYMHbI NpeBbillaeT 3Ha4YeHue YCTaBKU
curHanusauum otknoHeHms MAX. Myraet, ecnu ocyLLeCcTBIEH 3anyCcK OXnaaHna coObITHS.

o UnaukaTop MIN CBeTutCsl, €cnu 3HayveHue M3MEpPSEMON  BENUYMHbI MEHbLUE 3Ha4YeHus yCTaBKu
curHanusauum otknoHeHns MIN. MuraeT, ecnu ocyLLeCcTBIEH 3anyCcK OXXuaaHus coObITHS.

e UnpukaTtop OCT CeeTutcs, ecnu Ansg perynatopa 3agaHa BHeLUHAS 3afaHHas Todka (Bxoa Al2).

e NnaukaTop NIOK CeeTuTcs, ecnu Aana perynstopa 3agaHa rnokanbHas (BHYTPEHHSsS), 3afaHHas Touka
(3apaHvie perynsiTopy 3agaeTcsi C nepegHen naHenm).

e UHgukaTop PY CBeTuTCS, €ecrnm perynsTop HaxoAuTCs B PYYHOM pexume’ YApaBReHWs; U He CBETUTCS,
€CIN PEryNATOP HaxoAMUTCsl B aBTOMATUYECKOM pexmme yrnpaBnenus.

e UhgukaTop IHT MwuraeT, ecnv npoucxoauT nepefada gaHHbIX No MHTEPMENnCHOMY, KaHany CBsi3u.

e UnpukaTop | Ceetutcs, ecnu Ha gucnnee MAPAMETP uHavumpyeTcsa 3HadeHne nepBoro aHanoroBoro
Bxona Al1.

o UHaukaTtop Il CeetuTtcs, ecnm Ha gucnnee 3ABOAHHA vHanumnpyeTcs 3HauyeHne BTOPOro aHanoroBoro
Bxoga Al2.

e UHankaTtop A CBeToguoaHbin  uHAMKATOP  cocTosiHusA  Kmwya.« BOJIbLUE — wmnynbcHoro  unu

TPEexno3nunoHHoro perynatopa. Ceetutcs npu BkntodeHHoM kntodve BOJIbLUE.

e UHaukatop V CBeToguoaHbin  uHAMKaATOpP  cocTosiHug, kntoda MEHBLWE — umnynbcHoro  unu
TPEXNO3MLMOHHOro perynstopa. CBeTUTCa Npu BKIMto4YeHHOM kntode MEHBLLE.

5.5 HaszHaueHue kKnaBuL

Kaxgoe HaxaTue knaBUWK BbI3BIBAaeT nepexos M3 aBTOMaTMYecKoro pexuma paboTbl B

e Knasuwa [P/A] peXnUM py4YyHOro ynpaerneHuss u' eb6paTHO (COBMECTHO C Haxatuem knasuwwu [&], ons
noaTBepXXAeHWs BbiOAHEHUS onepaluum nepexoaa).

KnaBuwa npegHasHaveHa ANsH»Bbl30Ba WHAMLMPYEMOrO 3HA4YeHWsi BHYTPEHHEN 3adaHHOW

TOYKM (3apaHvs) GRS pedakTUpOBaHUS WU ONA MEepekrniodYeHnss pexrMMOB 3adaHHbIX

e Knaeuwa [3B[1] (3ap ) 'q., pen posa A p p it
BENMWUYMH (BHYTPEHHEN W/UNW BHELLHEW 3a4aHHON BENUYUHDI).

Knaeuwa "6onblie". MNpn KaXaoM HaXaTuu 3TOM KMaBWLLKM OCYLLECTBISIETCA YBENU4eHune

3HaYeHWU, 3aaHHOM TOYKM, BbIXOAHOMO CUrHana ynpasneHus (ynpaBnsoLwero BO34encTBus)

e KnaBuwa [A] NN BHaveHus nameHsiemoro napameTpa. lMpu yaepxuBaHun 3TOM KMNaBuLIM B HaXKaTOM
NONOXEHWUN YBEANYEHNE 3HAYEHUI NPOUCXOANT HENPEPLIBHO.

Knasuwa "MeHbLue". Mpn Kaxaom HaxaTun 3TON KNaBWULLKM OCYLLECTBASETCS YMEHbLUEHue
3Ha4eHW, 3adaHHON TOYKW, BBIXOAHOMO CUrHana ynpasneHus (ynpasnsioLiero BO3aencTems)

e KnaBuwa [V] WIW 3HAYeHNs nsmeHsiemoro napameTpa. [pu yaepxuBaHUMM STON KNaBWULIM B HaXKaTOM
NOMOXEHUN YMEHbLLUEHNE 3HaYEeHWIN NPOUCXOANT HEMPEpPbIBHO.

KnaBuila npegHasHayeHa AOnNs NOATBEPXKOEHWUS! BbINOMHAEMbIX OEWCTBUMA UMW onepauui,
ans  dukcauum BBOAMMBLIX 3HadYeHun. Hanpumep, nogTBepxaeHwe nepexoga w3
aBTOMAaTMYECKOro pexuma paboTbl B peXuM Py4HOro ynpaBneHust n obpaTHo, dukcaums
BBOJA W3MEHEHHOW 3aJaHHOM TOYKW, MOATBEPXAEHVWE BXO4a B PEXUM KOHUrypauwmu,
NpoABWXEHME N0 YPOBHSAM KOHMUrypaumm u T.n.

e Knasnwa [¢']

KnaBuwa npepHasHadyeHa ANsl Bbi30Ba MEHIO KOHUrypauuu, a Takke NPOABVKEHUS MO
MEHIO KOH(UrypaLuum.

* Knasuwa [O] B pexume PABOTA npu HaxaTum SaHHOW U3MEHSAETCH PeXnM UHAMKaLMKN perynstopa.
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5.6 CTpykTypHasa cxema perynaropa MUK-21-05

MaHenb MHAMKaLUK - o AO AHanoroBbIil BbIXoA
M KnaBuaTtypbl - Bblxo,ﬂ aHanoroBoro
perynaTopa unu Bbixo4
peTpaHcMuccum
Al1 (X1)
BXOAHOW U3MepsieMbIn,
KOHTponupyemeIi = DO1 AuckpeTbliii Bbixoa 1
M perynupyembii
napameTp o = - Kntou BOMNbLLE (umn.
I1] unu 3-x nos. perynsTop);
= - 2-X NO3MUL. perynsTop
=
Al2 (X2) BXoAHOM cUrHan (@]
BHEeLIHel 3aAaHHO - o DO2iuckpeT Bbixon 2
TOuKHM (3aAaHus), = - Knioy MEHBLLUE (umn.
nonoXxeHue MAXaHU2RMA I unu 3_x nos. perynﬂTop)
@)
x
DI1 OuckpeTHblit Bxoa 1 (@) DO3
-24B (Bkn = nor.1) - o ™" [ucKkpeTHbIN BbixoA 3
4 - Ceo6onHo-nporpammup.
h
DI2 OuckpeTHbIN BXxOA 2 E DO4
-24B (Bkn = nor.1) - == OVCcKpeTHbI BbixoA 4
- CBo6oaHo-nporpaMmmup.
Mutanne ~220B 500y, MocnenoBaTtenbHbIN
Mutanne =24B - nHTepdeinc RS-485
- | KoHdmrypupupoBaHue,
npuemM-nepegava
KOMaHA U AaHHbIX

PucyHok 5.2 - CmpykmypHas cxema peaynsmopa MUK-21-05
5.7 NMpwvHuMn pa6oTbl perynaropa MUK-21-05

Perynatop MUK-21-05, cTpykTypHas. cxema KOTOPOro npuMBedeHa Ha puUcyHke 5.2, npeacTtaenseT cobon
YCTPOWCTBO WM3MEPEHUS 3HA4YeHMsl BXOOHOro napametpa, obpaboTku un npeobpasoBaHWs BXOAHOMO CUrHana u
Bblayn yNpaBnsaoLLMX BO3OENCTBUN.

Perynatop MWK-21-05 pabotaer nog ynpasneHWeM COBPEMEHHOrO, BbICOKO WHTErpupoBaHHOro
MUKpokoHTponnepa RISC apXutekrypbl, W3FOTOBMEHHOIO MO BbICOKOCKOPOCTHOM KMOI TexHomormm € HW3KUM
3HepronoTpebneHvem. B nocTOAHHOM 3anomMUHaOLWEM YCTPOMUCTBE pacnonaraeTcs 60mbLloe KONMYecTBo hyHKLUMI
ANs pelleHns 3afadv KOHTPoNs, U perynupoBaHus. [locpeAcTBOM KOHMUIypupoBaHWS Monb3oBaTernb MOXeT
CaMOCTOATENbHO HAaCTpaUBaTb PEFYNATOP Ha peLleHne onpedeneHHbIX 3agad.

Perynatop MWK-21-05 ocHalueH aHanoro-umgpoBbiM npeobpa3oBartenem, yanaMmm AMCKPETHO-LMGPOBOro
BBOAA M UM(PO-AUCKPETHOIO BBIBOAA, CTOPOXEBBIMU CXEMaMu [Afsi KOHTPOMNS UMKIOB paboTel NMporpammbl,
3HeproHesasucumon namateio EEPROM, NVRAM anst coxpaHeHust Nonb3oBaTeNnbCKMX NapamMeTpoB KoHdUrypaumm
W OaHHbIX.

BHyTpeHHAs nporpamma perynstopa MAK-21-05 pyHKUMOHMPYET C NOCTOSHHBIM BPEMEHHBIM LMKoM. B
Hayane Kaxgoro uvkna/BHyTPeHHen paboyen NporpaMMbl CHUTLIBAKOTCA 3HAYEHUS aHanoroBblX U AUCKPETHbIX
BXOAOB, MpoOM3BOAMTCA cuuTbiBaHMe W obpaboTka knasBmaTypbl (nopasneHne papebesra un  obHapyxeHue
[OCTOBEPHOCTM), MPUEM KOMaHA W AaHHbIX M3 MnocnegoBaTenbHOro uHtepderica. Mpu nomMowm 3TUX BXOAHbIX
CUrHanoB OCYLLECTBNSAIOTCA, B COOTBETCTBMM C 3anporpamMMMpOBaHHbIMU (PYHKUMAMKU UM NOMb30BaTENbCKUMM
napameTpaMmu KoHdUrypaumum, Bce pacyeTbl. [locne 3Toro ocyLiecTBNsSeTcs BbIBOA MHAOPMaLMM Ha OUCKPETHbIE
BbIXOAbl, HA WHOWKALUMOHHbIE 3MEMEHTbI, a TakK e (OUKCauus BbIYUCIEHHbIX BENUYUH ANS pexuma nepegayu
nocrnegoBaTenbHOro MHTepdenca.
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5.8 CtpykTypa 6noka perynupoBaHua MUK-21

B cnyyae ecnu BbibpaH Tvn perynstopa (n. 10.03 meHto koHurypaumm, MpunoxeHve B):
0000 — nHgukaTop,
0001 — aHanoroebin MAO-perynaTop,
0002 - NUA-WANM perynsaTop,
0004 — 3-x NO3ULMOHHBIV perynaTop,
e 0005 - 2-x NO3MLIMOHHBIN perynsarop,
TO BHYTPEHHSAS CTPYKTypa 6rioka perynuposaHus MUK-21 6ypeT nmeTb BUA NpUMBEAEHHbIV Ha pUCyHKe 5.3.

@ Toruka
@ paboTbl P: OUCKpETHBIX
BbIxoAa BbIXONOB 3aBUCHUT OT

Do1 Imna perynaropa [10.03]

_~ MHAKWKaTOp
>~ ananorosmii N4
|~ nua-wuum

aapanuan | Y { .
ToukA [ * SP P I D PY Porwcp @ PWM T 2% 3x nosuumonneii
Ky * nug 4.% \ e i| - 2xnoauumonHeri
pErynsToP | ABT ! B
- »|p wum :
AI1 ‘ MPEOB PA3OBATE/Tb D°1

Iy

Do2

Ai2 e

TNoruka

pabortbl

BbIXoAa
Do2

Peructp 5 r
I
= Py, 2.x #MEM_UP I
NOSHLMOHHbIA
perynarop
—» PV MEM deNl“

“g”

IBRAEK
IXXEXY)

>
J o

M” TMoruka Do3
N DYHKUUM pabortbl
A peTpacMuccuu BbIxoAa \
Percrp 6 aHanoroeoro Do4 Penicp 7
BbIXoAa

TNoruka Peructp 8
paboTbl
BbIX0Aa

Do3 Do4

PucyHok 5.3 - ®yHkyuoHanbHas cxema brioka peaynuposaHus MUK-21.

B cnyyae ecnu BbibpaH Tun perynstopa (n. 10.03 meHio koHdurypaumm, MNpunoxexune B):
e 0003 — umnynbcHbln MAO-perynsaTop;
TO B 3aBMCMMOCTU OT 3HadveHusa n. 10.13 MEeH. KOHUrypauum BHYTPEHHHAS CTpykTypa Gnoka perynupoBaHus
MWK-21 ByaeT nmeTb BUA NpMBELEHHBIN Ha PUCYHKE 5.4.

(e

ny
Yroua | zo—=»lsp PID [ pr

KY * Pervctp 14 >
nap . gy
PEFYNATOP A#—\‘—P PULSE Do1
Ai1 PV WUMNY NIbCHBIiA
MPEOBPASOBATEM |, .
M Do2
e »
Ai2 J
BUX|, BHyTpeHun
8 o ﬂ% WHTerpatop
miu nonoxeHus
MexaHuaMa | AO
Jloruka
Do3
DyHKL UM paboThbl o
peTpacMuccum BbIxoAa
aHanoroeoro Do4 Permétp 7
BbIXoAa
Tloruka Perucrp 8
paGotbl /
BbIXOAa >
Do3 Do4

a)
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)
(Ve

h 4
3ALLAHHAA
TOUKA SP PID PY
| ——
nua . “p”
PErYNsITOP AB$—> PULSE Do1
A1 —— >FV UMNY NbCHBI
MPEOEPASOBATENb | /4
KOMMAPATOP M Do2
%
- — BUXI —
Ri2 0 l]ﬂli E]
— u,
Tlornka
Do3
OYHKUUU pabotbl
peTpacMmuccumn BbIXOfa *—>»
aHanoroBoro Do4 Pemerp 7
BbIX0AA

Jloruka Peruerp 8
pabotbl (
BbIXoAa

Do3 Do4

6)

PucyHok 5.3 - ®yHkyuoHansHas cxema N-umnynscHoeo 6roka peeynuposaHus MUK-21.
a) — 6ok peaynuposaHusi MUK-21 e cnyyae ecnu 10.13 # 0003\(cm. NpunoxeHue B),
6) — 6rok peaynuposaHus MUK-21 e cnydae ecnu 10.13'=0003 (cm. NpunoxeHue B),

5.9 PacnpeneneHue BXoAo0B-BbIXOAOBICTPYKTYp perynatopa MUK-21-05
5.9.1 Ungukartop.

CT1pykTypa AHano- AHano- AHnano-, [Ounck- Ounck- [Ouck- Ounck- Ouck- Ounck-

perynaTopa, roBbIi roBblIvi roBbIv peTHbIN peTHbIN peTHbIN peTHbIN peTHbIN peTHbIN

onpepensemMas BXOA, BXO4 BbIXOA, BXO4 BXO4 BbIXO[, BbIXOZ BbIXO[, BbIXOZ

napameTpoMm Al Al2 AO DI1? DI2? DO1 DO2 DO3 DO4

[10.03]

0000 — nugukatop | Mapa- Mapa- PerpaHc | He wnen. He ucn. CBo0b6. CBo0. CBo0. CBo0.
meTp 1 MeTp 2 Mucens’) nporp. | mporp. ” | nporp. " | nporp. "

5.9.2 AunanoroBbiv MU perynstop.

CTpykTypa AHano- AHano- Anano- [Ouck- Ouck- [Ouck- Ouck- [Ouck- Ouck-
perynaTopa, roBblIi rOBbIVA roBbIv peTHbIN peTHbIN peTHbIN peTHbIN peTHbIN peTHbIN
onpepensiemas BXO4 BXO[, BbIXOf, BXO4 BXO4 BbIXOA, BbIXO/, BbIXOA, BbIXO/,
napameTpom Al Al2 AO DIt ? DI2 ? DO1 DO2 DO3 DO4
[10.03]
0001 - Perynn- BHelw- Bbixop He wucn., He vcn., | Csob. CB0b. CB00. CB0b.
aHaroroBbIi pyeMmbin | | Hee peryna- | cm. oM. nporp. | mporp. ¥ | nporp. " | nporp. "
M A-perynsatop napa- 3apaHue, | Topa YPOBEHb | YpOBEHb

METp CM. 8 8

n.10.13

5.9.3 LWWAM — MU perynsaTtop.

CrpykTypa AHano- AHano- AHnano- Ouck- Ouck- Ouck- Ouck- Onck- Ouck-
perynatopa, roBblIi roBblIi roBbIv peTHbIN peTHbIN peTHbIN peTHbIN peTHbIN peTHbIN
onpepensemas BXO/, BX04 BbIXOZ, BXO[, BX0Z4 BbIXO[, BbIXOZ BbIXO[, BbIXOZ
napameTpom Al1 A2 AO D1 ? DI2? DO1 DO2 DO3 DO4
[10.03]
0002 — Perynu- BHeLwu- PetpaHc | He ucn., He vcn., | Bbixog CB0b. CB00. CB0b.
M a-Wnm- pyembiil | Hee mucens® | cm. oM. nvo- nporp. V| nporp. " | nporp. "
perynaTtop napa- 3apaHve, ypoBeHb | ypoBeHb | WM

MeTp CM. 8 8 peryns-

n.10.13 Topa
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5.9.4 UmnynbcHbin MU perynaTtop.

CTpykTypa AHano- AHano- Anano- [Ouck- Ouck- [Ouck- Ouck- [Ouck- Ouck-
perynstopa, roBblIV roBblIV roBbI PEeTHbIN peTHbIN PEeTHbIN peTHbIN PETHbIN peTHbIN
onpepensiemas BXO[, BXO[, BbIXOZ BXOZ BX0Z4 BbIXO[, BbIXOZ BbIXO[, BbIXOZ
napameTpoMm Al Al2 AO DI1? DI2? DO1 DO2 DO3 DO4
[10.03]
0003 - Nna- Perynu- BHewwu- PetpaHc | KoHue- KoHue- Bbixoa Bbixoa CB0b. CB00.
VMY FbCHbII pyeMmbili | Hee muccus® | Boii BOW Bonblwe | MeHbwe | nporp.” | nporp. "
perynsitop napa- 3apaHve, BbIKITHO- BbIKITHO-
MeTp CM. YyaTesb YyaTesnb
n.10.13 3akpbiTo | OTKpbITO
(0%), (100%),
CM. CM.

ypoB. 8 yposB. 8

5.9.5 3-X NO3ULMOHHbLIN perynsaTop.

CTpykTypa AHano- AHano- AHarno- Ouck- Ownck- Ouck- Ownck- Ouck- Ownck-
perynstopa, roBblIV roBblIV roBbI PETHbIN peTHbIN PETHbI peTHbIN PETHbIN peTHbIN
onpegensiemast BXO4 BXO4 BbIXOZ, BXOZ4, BXOA BbIX0O[ BbIXOZ, BbIXO[, BbIXOZ,
napameTpom Al A2 AO D11 ? DI2? DO1 DO2 DO3 DO4
[10.03]
0004 — 3-x Perynu- BHew- PetpaHc | He ucn,, He ucn., Bbixoa Bbixog CB00G. CBo00G.
MO3ULIMOHHBIN pyembiil | Hee mucens® | cm. oM. Bornblwe | Menbwe | nporp. ” | nporp. "
perynsitop napa- 3afaHve, YypOBeHb | YpOBEHb

MeTp CM. 8 8

n.10.13

5.9.6 2—X NO3ULMOHHbLIN perynsatTop

CTpykTypa AHano- AHano- AHarno- Ouck- [nck- Ounek- Ownck- Ouck- Ownck-
perynaTopa, roBblIi roBblIi roBbIV peTHbIN peTHbIA peTHbIN peTHbIN peTHbIN peTHbIN
onpepensemas BXOA, BXOA, BbIXOZ, BXO[, BXOZ, BbIXO, BbIXOZ, BbIXO[, BbIXOZ,
napameTpoMm Al Al2 AO DI1? DI2? DO1 DO2 DO3 DO4
[10.03]
0005 — 2-x Perynu- BHew- PetpaHc | He ucn.,, He uen., Bbixoa CBo0bG. CBo00. CBo00G.
NO3ULIMOHHBIN pyembili | Hee mucens® | ém. cM. 2-xno3. | nporp.” | nporp.” | nporp. "
perynsTtop napa- 3apaHve, ypOBeHb /| ypoBeHb | peryns-
MeTp CM. 8 8 Topa
n.10.13
MpumeyvaHus.

1. CurHansl DO1-DO4 aBnstoTca CBOOOAHO-NpOorpaMMmnpyemMbiMu. T.e. ecriv Kakon-nmbo us curHanos DO1-
DO4 He 3apgenctBoBaH B CTPyKType BbiGpaHHoro Tuna perynatopa (cm. napameTtp 10.03), To cBOGOAHbLIV
OVICKPETHBIN BbIXO, MOXET B COOTBETCTBUW C BblIOpaHHOW Norvkon paboTbl U ycTaBkamy ynpaBnsaTbCA OOHWM U3
BbIBpaHHbLIX aHanorosbIxX curHanos (cMm. mapameTpsl 4.00, 5.00, 6.00, 7.00).

1.1 Ecnun 4.00, 5.00, 6.00, 7.00 = 0007, TO ecTb BKIO4YEHa ONuust UHTEPENCHOro BbiBoAa, 3TO O3HaYaeT,
YTO AaHHbIM BbIXOAOM YNPaBAseT, He. PErynsaTop, a OH (3TOT BbIXOA) yNpaBnseTcsi No UHTEpdENCy.

2. OvckpeTHble ;Bxona DI1 n DI2 ncnone3ytotca B cTpykType perynatopa 10.03=0003 — vmnynbCHbINR

perynaTop ¢ BHELWHEN 0BpaTHOW CBS3bIO - C KOHLEBBLIMUW BbIKIIOYATENAMUN
OcobeHHOCMU UCMO/1b308aHUsT OUCKPEMHBIX 8X0008:

2.1. Yt06BlI He | BHOCWUTB) B CUCTEMY YMNpPaBiEHUS HEOOCTOBEPHYH WHAOPMALUI0 O MOMOXEHUU
UCMONMHUTENBHOrO. MeXaHM3Ma [PW KpaTKOBPEMEHHbIX (MO pasfnuyHbIM MNpuYMHaM) cpabaTbiBaHUAX KOHLEBbIX
BbIKNOYaTeNen NOMoXeHne MUCMONHUTENbHOrO MexaHu3ma He koppektupyetca B coctosiHun 0% wnm 100%
OnokupyeTt cpabaTbiBaHue BbIXOAHbLIX kntoden perynatopa BOJIbLUE-MEHBLUE cooTtBeTcTBEHHO cpabaTbiBaHUAM
KOHLEBbIX BbIKMOYaTENEN.,

2.2. 'ndopmMaums 0 COCTOSIHUM OUCKPETHbIX BXOAOB NepefaeTcs no nHrepdericy RS-485.

3. Tpn ucnofnb3oBaHun YHKUMN PETPaHCMUCCMU Ha aHarnoroBbIi BbIXOL perynstopa nepepakroTcs
crnepyloLlime aHanoroBble curHanbsl perynatopa (CM. napaMmeTpbl ypoBHS 9):

3.1. BHaueHwne aHanorosoro Bxoaa Al1, Al2; paccornacoBaHue perynatopa, Tekyllee 3afjaHne perynartopa,
TONbKO AN PYHKLMKN peTpaHCMUCCUK (BO BCeX CTPykTypax perynstopoB kpome 10.03=0001).


https://lizantan.com/shop/mikroprocessornyy-regulyator-mik-21

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

6 Pexxnum paboTbl, peXXuM 3awmTbl, PpeXXUM KOHUrypaumm n HactTpoek

6.1 Amnarpamma pexumma paboThbl, pexuMa 3almTbl U pexnMma KoHdpurypauumm

Bonee getanbHo pexumbl paboThl, 3aLMTbl U KOHGUIypaLmmn onvcaHbl B NOCneayLwmux pasgenax JaHHom
rnasbl. [lnarpaMmma pexxumoB paboThl, 3aWwmuTbl U HacTpoek perynatopa MAK-21-05 npuBegeHa Ha pucyHk 6.1.

MumaHue
6K/1I0YEHO

Pexum PABOTA

Pexum
KOHdUrypauumm n HacTpoek

PucyHok 6.1 - [lJuazpamma pexumos pabomai, 3alyumel U Hacmpoek peaynamopa MUK-21-05

6.2 Pexxum 3awwmThbl

Pexum 3awmtbl B TOM UNWM MHOW CTEMEHM 3anpeLlatoT BbINOSIHEHWE HeXenaTerbHbIX LENCTBUMN.
[aHHbIN pexum 3awumsl npedHaaHaqubl Ana 3alunTbl 060py,D,OBaHI/I$|, TeXHOJorm4eckoro npouecca
1 B KOHEYHOM MTOre Nosib30BaTesIs: OT HEBEPHOIO UMM Cry4anHOro BBOAA 3HAYEHUN U NepPEKoYEeHUN
pexnmonB pa60TbI, OT HeCaHKUMOHMPOBAHHOIO WUNK HexXxernaTtenbHOro AocTyna MNOCTOPOHHUX nnl K
cucTtemMme ynpasrneHuda.

NMmeemcsi HECKONIbKO peXxumos. 3aumaoi:

Pexum 3awmrhbl 1) YpoBeHb 3aLUnTblM3MEHEHNS PEXMMOB paboyero ypoBHs

pabouero ypoBHsl | 2) YpoBeHb 3aluTbl UMEHEHWS BUAA Y 3HAYEHUS 3a4aHHOWN TOYKM

Pexum 3awnTbl 1) YpoBeHb 3aluUTbApy BXOAE B PEXUM KOHUrypaummu ans goctyna k napameTtpam 1-in
M3MeHeHUsA rpynnol

KOHcurypaumm n 2)YpoBeHb 3awnThbl NP BXOAE B PEXMM KOHUrypauumn Ana goctyna Kk napameTtpam 2-19-i
HacTpoek rpynn

6.3 Pexxum PABOTA

Perynatop nepexoavTt Ha 3TOT peXxunm BCAKUW pas, Koraa BKYaeTcs NuTaHue.

M3 aTOro pex#mMa MOXHO MEepPenTn Ha W3MEHEHME pPEeXUMOB paboyero YpOBHSA UMW Ha pPexum
KOHpMrypaLmmn v HacTpoex.

OO6bIYHO 3TOT pexuM BbIGUpaeTcs BO BpeMsi paboTbl ANs YNpaBeHWst KOHTYPOM perynupoBaHusi. B
npoyecce pabombi MOXHO OCYLLECTBNATb MOHWUTOPWHI, T.€. BU3yanbHO OTCMEXMBATb UIMEPSIEMYIO BENMYUMHY,
3aflaHHYI0 TOYKY M 3HAYeHVe ynpaBrsiolero Bo3gencTens. KpoMe TOro, MOXHO OTCIEXMBaTb Ha CBETOAMOAOHbLIX
MHOMKaTOpax pexvmbl paboTbl perynartopa, cUrHasnbl TEXHOMOMMYECKON CUrHanM3aumMm npyu nNpeBbILleHUN BEPXHETO
N HVKHETO NPeferioB OTKIIOHEeHUS.
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6.4 NameHeHne pexxnmoB 3awmThbl U poboTta

N3meHeHne pexmma paboTbl perynsatopa — OCyWecTBlieHMe Mepexoda M3 aBTOMAaTUYecKOro pexuma
yNpaBrieHVsl B PYYHON PEXMM YrpaBreHus U obpaTHO, OCYLLEeCTBNATL BbIOOp BMAA 3adaHHOW TOYKU U U3MEHSITb
3Ha4YeHVe 3aaHHOM TOYKM — nokanbHasi (BHYTPEHHSIAA) WMNM OMCTAHUMOHHAs (BHELWHSS), U3MeHsATb 3HauyeHue
YNpaBnsioLLEro BO34ecTBUS (B Py4HOM PeXrMe YrpaBeHnust PerynsaTopom).

6.4.1 U3ameHeHune pexxuma paboThl perynsitopa

B perynsatope MNK-21-05 nmeeTcsa aBa pexuma paboTbl ynpaBrneHns 06 bekToM peryiMpoBaHUs:
® aBTOMAaTUYECKUI pexum paboTbl
® PYYHOW pexum paboTbl.
Pexum paboTbl perynstopa - aBTOMaTUYECKUA WNW PYYHON SABNSETCA 3amOMUHaeMbiM COCMOSHUEeM.
[Mocne BKMIOYEHWS MNWUTaHWA PerynaTop HaxoAuTCA B TOM pexuMe, B KOTOPOM “OH. Haxogufcs Ha MOMEHT

OTKITOYEHMS.
Aemomamud4eckuli knasnum [PIA] + [J] Py4Hou
pexum nHaukaTtop PY pexum

ABTOMaTHU4YeCKUI pexum paboThl. Mepexon Ha py4yHON PEXUM pPadoThl

ABTomMaTuyeckuin e B aBToMaTuyeckom pexume paGoTbl perynarop ynpaensieT O6BLEKTOM perynupoBaHust

pexum paboTbl cornacHo BblOpPaHHOrO 3akoHa perynMpoBaHUsl U G COOTBETCTBYIOLLMMU HACTpOMKaMum

nonb3oBaTens.

O PY e B aBTOMaTU4eckom pexmme paboTbl nHaukatop PY Ha nepegHen naHenu noraileH.

= [P/A] e [Ina nepexoga B PYYHOW peXuMmynpaBaeHns »Heobxoanmo HaxaTtb knasuwy [P/A] Ha
nepeaHen naHenu perynsiropa.

{:} PY e Hankatop PY Ha nepeaHemnaHeny Ha4MHaeT Muratb.

= [¢] e Ecnu onepatop Haxan knasuily [¢] B npouecce muranus uHaukatopa PY (npubnusutensHo
3-4 cekyHabl) — NPOU3OVAET bukcauusi 8bI6paHHO20 pexuma v perynaTop nepenaet B pexumm

® Py py4Horo ynpaeneHwusi, UHamkatop PY 6yaet cBeTuTbca — yTo OyaeT B AanbHenweM ykasbliBaTb

Ha py4HOW pexvMm paboTbl:
YpoeeHb e Ecnu onepatopiHe nodmeepxdaem cBOVX OeNcTBUIA HaxaTuem knasuwm [¢], To gaHHbIe

3awumsl [eiCTBMS  onepaTopa, BOCMPUHUMAIOTCS Kak HeBepHoe [OelcTBue Wnu  criyyaiiHoe
nepekmnioyeHe pexuma paboTol.

PyuHown pexum paboTtbixllepexon Ha aBTOMaTUYECKUNA PEXUM paboThbl

Py4yHoW pexum e B pyuyHOMypexume paboTbl onepatop C MnepegHen naHenu ¢ MoMolblo knaeuw [A]
pa6oTbl “oonbwe” n [V] “™mMeHblie”, ynpaBnseT BbIXOAOM perynatopa, TeM cambiM  OpMUpyeT
3HayeHue ynpaBnsoLLero BO3AENCTBUSA, NOAABaEeMOEe Ha UCMONHUTENBbHbBIN MEXaHN3M.
® ry o MingmkaTtop PY Ha nepefHen naHenu cBeTUTCS.
@ [P/A] e [1ns nepexofa B aBTOMAaTUYECKUIA PEXUM ynpasreHust Heobxoammo HaxaTb knasuwy [P/A]
Ha nepegHen naHenu perynsatopa.
{:} PY e UHaoukaTop PY Ha nepeaHel naHenu HauyMHaeT MUratb, €Cnv onepaTtop Haxan knasuwy [&]
B MpoLecce MuraHus uHgukatopa PY (npubnuamtenbHo 3-4 cekyHObl) — npousongeT
= [¢] ¢ukcayuss eblbpaHHO20 pexuma W perynsatop neperaeTr B pPexuM aBTOMaTUYECKOrO
yApaBnenvs, wuHaukatop PY noracHeT — u4to OydeT B panbHelwem ykasbiBaTb Ha
O py aBTOMAaTMYECKUIN PeXnM paboThbl.
YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOUX OeNCTBUIA HaxaTuem knasuwn [¢], To gaHHbIe
3awumsl OelicTBMA  onepaTopa BOCMPMHUMAIOTCA Kak HEBEpPHOEe [OEeWCTBME UNKU  crnyvanHoe

nepekmnioyeHe pexumma paboTol.
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6.4.2 Bbibop BuAa v nsmeHeHue 3Ha4Ye€HNA 3aA4aHHON TOYKU

Mpwn BkntoyeHnn perynatopa MUK-21-05 yctaHaBnmBaetcs pexum PABOTA. Ha gucnnen NMAPAMETP
BbIBOAWUTCS 3HAYEHME M3MepsieMOol BennumHbl, a Ha aucnnen SABOAHHA — 3HauyeHne 3agaHHON TOYKM.

B perynsatope MUK-21-05 nmeetcs oBa Bnaa 3agaHHON TOYKM, UCMOMb3yeMON TOMbKO B aBTOMaTU4ECKOM
pexume ynpaBneHus. [JaHHble BUAblI 3aaHHbIX TOYEK NPOrpamMmmMupyloTCAa nonb3oBaTenem u BbIGMpaloTcs cornacHo
nyHkta [10.13] MeHto KoHurypauum:

[10.13] = 0000,3,4,5,6 — TOMNbKO BHYTPEHHASA 3aAaHHas To4ka,
[10.13] = 0001 — BHYTPEHHSASA 1 BHELUHAS 3a4aHHas TouKa.
[10.13] = 0002 — BHYTPEHHSASA 1 BHELLHAS 3aaHHasa Tovka

(c koppekumern unmn 6e3 BHyTPEHHeN 3aiaHHON TOYKN).

BHyTpeHHAst 3agaHHas Touyka WM3MEHsieTCs C nepefHert naHenu perynaropa. 3HaYeHUe BHYTPEHHeW
3aJaHHON TOYKM SABNSAETCHA 3aroMuHaeMbiM 3Ha4eHueM. [locne BKIIOYEHUSA NMUTaHUS PerynaTtop HadvHaet paboTy ¢
TEM 3Ha4YeHneM 1 ¢ TeM BUAOM 3aaHHOW TOYKU, KOTOPOE ObIfIo HA MOMEHT OTKITHOYEHUS.

BHelwHas 3agaHHasn Touka 3agaeTcs ¢ BHeLLHero aHanorosoro sxoaa Al2. MNpu BelIBpaHHOM Buae 3agaHHON
Toukn kak BHELUHAA Bo3moxeH Tonbko ee koHTponb Ha aucnnee 3ABOAHHA; n3MeHutb ee 3HayeHue ¢
nepegHen naHenu perynatopa HEBO3MOXHO. B aTom xe pexume BO3MOXHO/M3MEHUTb \BHYTPEHHIOK 3adaHHYIo
TOYKY, YTO BaXXHO Npu paboTe ¢ KoppeKUMeh BHyTpEeHHEWN 3a4aHHOM Touku. Koppekuusi 3a4aHHON TOYKM perynstopa
OCYyLLeCTBNSIeTCs NO hopmyne:

SP =SPBHYyTp + K* X2 + B

BHYTPEHHAA (TOKANTIbHAA)

3apaHHas Touka MUK-21
BHELUHAA
(AUCTAHLMOHHASA) 380 / Bbixopn BHYTpeHHero 3agaTymka
3ajaHHas Touka AY
Bxon Al2

BXOOHOM curHan

3HaueHue 3a4aHHON TOYKU
3apaHue perynsitopy

Bbi6op Buaa 3agaHHOM TOYKM.
Mpumep nepexona ¢ BHyTpeHHeN Ha BHELWHIOK 3a4aHHYI0 TOUYKY

e Hanpumep, B MEHW »KOHUrypaumm ycTaHOBIEH Creaylowunii Bug 3agaHHOW TOYKU:
O noct [10.13]=0001 — BHYTpeHHsISH 1 BHeELWHAS 3agaHHas Todka unu [10.13]=0002 — ¢ wnn Ges
@ oK KoppeKkunn 3afanHon Todku. Flocne BKMYEeHUS NUTaHUA PerynaTop HaxXOAuncs B pexume

BHYTPEHHEN 3a4aHHOM TOYKM, O YeM CBUAETENLCTBYET cBeveHne nigukatopa JIOK.

e [InA n3mMeHeHVs BWMEa, 3a4aHHOM TOYKM C BHYTPEHHEW Ha BHELLUHIO 3aJaHHYH0 TOYKY

= [3BAO] HeoOxoaMMOo HaxaTtb Knasuiuy [3BA].
e Ha nepepHel maHenu HauuHaoT murate mHaukatop JIOK n gucnnen 3ABOAHHA. Ha
O OCT JaHHOM9Tane npu murawowem uHaukatope JIOK u gncnnee 3ABOAHHA Bo3moxHO
nokK N3MEHEHWe 3HaYeHUs BHYTPEHHEN (NokanbHON) 3aAaHHON TOYKN.

e B npouecce muranuns nHgukatopa JIOK n gucnnesa 3ABAAHHA Haxats knasuwy [3BA].

<« [3BAO]
o Whaukatop NNOK nepectaeT Muratb U CBETUTCS POBHLIM CBETOM, yKasbiBasi onepaTopy Ha
? ACT KOTOPOM BUae 3aJaHHON TOYKM HaxoauTcs perynstop, a uHavkatop KY HauvHaeT muratb,
oK yKa3blBasi TEM CaMbIM Ha KaKyto 3afjaHHyH0 TOUKy GyZeT OCyLLeCTBMNEH Nepexoa.

e Ecnn onepatop Haxan knasuwy [&'] B npouecce wmuraHus uHgvkatopa [MOCT
« [&] (npubnuantensHo 3-4 cekyHAbl) — npou3onaeT ukcayusi 8bibpaHHo20 euda 3adaHHOU
moyku (perynsatop nepengeT Ha BHELLUHIOW 3aJaHHY0 TOYKY).

o OCT o Uugumkatop JIOK noracHet, a uHaukatop ACT Oymer cBeTUTbCH, YTO YyKasbiBaeT O
O nok nepexofe Ha BHELLHIOW (OAMCTaHUMOHHYHK) 3adaHHy Touky. JInbo paboTa C Koppekuuen
BHYTPEHHEN 3ajaHHOM TOYKM MO aHanorosomy Bxoay Al2.

YpoeeHb e Ecnu onepaTop He nodmeepxdaem CBOUX AEWCTBUIN HaxaTuem knaeuwm [¢] B npouecce
3awjumel muranusi uignkatopa ACT (npnbnuantensHo 3-4 cekyHabl), TO AaHHble AeNCTBMSA onepaTopa
BOCMPUHUMAIOTCS Kak HEBEPHOE AeCTBME UMK CryvaiHoe nepeknioyeHre pexuma paboTol.
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M3meHeHMe 3Ha4YeHUA BHYTPEeHHeN 3a4aHHON TOYKMN

e Perynatop HaxoAuWTCs B peXuMMe BHYTPEHHel (NokanbHOW) 3adaHHOW TOYKWU, O YeM

O OCT cBuaeTenbcTByeT cBeveHne mHavkatopa JIOK. Ungukatop ACT cBeTUTCS He OOMKEH Ha
@ nok BCEM MPOTSKEHMMN OMNepauum No N3MEHEHWNIO 3HAYEHNS] BHYTPEHHEN 3aaHHON TOYKM.
= [3BAO] o [1ns1 N3MEeHEeHNs1 3Ha4YEeHUs1 BHYTPEHHEN (MOKanbHOWN) 3aaHHOM TOYKUM HEOOXOAMMO HaXaTb
knasuwy [3BA].
OCT e Ha nepegHen naHenu HauyuHawoT murate uHgukatop JIOK n gucnnen 3ABOAHHA. Ha
NIOK OaHHOM 3Tane npu murawowem uHaukatope JIOK u gucnnee 3ABAAHHSA Bo3MoXxHO

N3MEHEHWE 3HAaYEeHUS] BHYTPEHHEN (NoKanbHOM) 3a4aHHOM TOYKM.

3A A
§ 015.0
e C nepepgHent naHenu ¢ nomouiblo knasuw [A] “Gonbwe” wn, [ V] “mMeHblue”, ycTaHOBUTL
= [A] HeobxoOMMOe 3HayeHWe BHYTPEHHeW 3adaHHOW TOYKM, WHAWULMPYEMOW Ha aucnnee
= [V] 3ABIAHHA.

e Ecnn onepatop Haxan knaeuwy [¢] B npouecce MuraHus wuHaukatopa JIOK
= [J] (npubnusutenbHo 3-4 cekyHAabl) - PErynsTop NEperaeT Ha PexvM ynpaBreHUs C HOBbIM
3HaYEeHVEM BHYTPEHHEeN 3a4aHHO TOYKU.

e /HankaTop NOK nepecrtaeTt Muratb U CBETUTCA POBHbIM CBETOM, yKa3blBad TeéM CaMbiM,

O Act YTO BUA 3aAaHHOM TOYUKN — BHYTPEHHSS (NToKanbHasi)s.
@ oK
e Ecnu onepatop He nodmeepxdaem ‘cBonx aencTeui HaxaTtvem knasuwm [¢'] B npouecce
YposeHb muranusi uHgukatopa JIOK (npubnuautenbHo 3-4 cekyHabl), TO [aHHble AelCTBUS
3awumsbl onepaTopa BOCMPUHUMAIOTCS Kak HEBEPHOE AEWCTBME UMW ClyYaliHOe U3MEHEHNE 3HAYEHWS.

MNpumeyanune. N3MeHUTb 3HaAYEHWE BHYTPEHHEN 33a4aHHOW TOYKM BO3MOXHO B pexume
BHELUHeW (KackagHoW) 3adaHHOM TOYKWM, huTO Heobxogumo npu paboTe C Koppekumen
BHYTPEHHeN 3a4aHHON TOYKN.

PeXnmbl U3aMeHeHUA u nepexknr4yeHuUsA 3a4aHHON TOUYKHM

OyeHb BaXKHbIM 4111 HOpMaribHOW pPabaThl PerynaTOpoB ABMSETCS Hanm4ume B HUX 6e3ydapHo20 (rniagHo20)
MEePeKMOYeHUsT Unnu U3MEeHEeHUs1 3afaHHOW ToukW. [lepeknioyeHue unm nsMeHeHue 3afaHHoOW TOYKU perynsTopa
MWK-21 npoucxoaut B cny4yasx:

® MepekioyeHne perynsaropa ¢ pyyHoro pexvima paboTbl Ha aBTOMaTUYECKUN;

® UV3MEHEHVEe 3HayeHus BHYTPEHHEeN, 3aJaHHOW TOYKM C nepegHen MaHenu perynatopa unu no
UHTepdency;

® MepekioyeHne C BHYTPEHHEW, 3a4aHHON TOYKU Ha ANCTaHLMOHHYI0 1 HA060opOoT.

MepeknioyeHne nnnmMameHeHe 3a4aHHON TOYKU perynartopa obecnevynBaeTcs € NOMOLLLIO CTaTU4ECKON
1 AMHammnyeckon banaHcUpoBKW, y3na 3agatyvka perynaropa.

B 3aBucumocTn, OT 3HaYeHM napameTpoB MeHi0 KoHdurypauun [10.06] — ctatnyeckas GanaHcupoBka
3agaHus n [10.07] — ckopocTb AnHamMuyeckon 6anaHcupoBku 3agaHns B perynatope MUK-21 ectb pasHble pexumsl
cTaTU4Yeckon 1 AUHaMUYecKon 6GanaHcMpoBKX:

e 1 pexxum: [10.06]=0, [10.07]=0,

e 2 pexum: [10.06]=0, [10.07]-0 — anHammnyeckas 6anaHcMpoBka,
e 3 pexxum: [10.06]=1, [10.07]=0 — cTaTnyeckan GanaHcMpoBKa,

e 4 pexxum: [10.06]=1, [10.07]=0.

OyHKuMoHanbHas cxema paboTbl 06anaHCMpPOBOK MOKasaHa Ha pucyHke 6.2. PyHKUMM pexmnmoB
cTaTu4eckon 1 AnHamuyeckon 6anaHCMpoBKM Noka3aHbl B Tabnuue 6.1.
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Al1 * Pexumbl 6anaHcpoBok
i | Cratwieckas | | 4. [10.06]=1, [10.07]%0 1. [10.06]=0, [10.07]=0
| /6anaHcupoBka ! | 2. [inHamneckast !
: [10.06] : 3. Ctatnueckas :
O L e __ I
5 3apaHue
3apanne anavcsposia sp5Prer |12 perynaropy >
10.07
SPrew [ ]

PucyHok 6.2. @yHKyuoHanbHas cxema banaHcupogok peaynsmopa MUK-21.

MNpuMeyaHue. Ha cxeMe yCrOBHO Noka3aHO MOJSIOKeHWE NnepekroyaTesnien A aBTOMaTUYeckoro pexnma
paboTbl perynatopa u AuHaMu4eckoii 6anaHCcMpoBKM.

Tabnvua 6.1. DyHKUMKU pexnmoB banaHcMpoBok perynatopa MNK-21.

£ 3HaveHne
5 2| napameTpos
S g
2 § [rHaMuka n3mMeHeHns 3a4aHHON TOYKN
[0}
()
o 5 [10.06]|[10.07]
©
1 0 0 PurKcMpoBaHHOE, 3HAYEHME 3a4aHHOM TOYKM
[Mpu nepeknioveHn 3afaHnie HauMHaeT N3MeHATCA OT 3HaveHus Bxoda Al1 oo
MepeknioyeHne 2 0 #0
YCTaHOBMEHHOrO 3HaYeHWsi 3aaHnsi co ckopocTbto 6anaHcuposku [10.07]
pexuma paboTbl
PYYHOW-ABTOMAT| 3 1 0 Mpu mepeknioveHnn SP= Al1
4 1 -0 Mpu nepeknoveHN perynsTop. He oTpabaTbiBaeT pa3Huuy SP 1 Al1, a HaunHaeT
paboTaTb C TEKYLUMMU UX 3HAYEHUSIMU
1 0 0 PurKCUpoBaHHOE 3HaYeHWe 3a4aHHOM TOYKM, €€ U3MEHEHMEe HEBO3MOXHO
NsmeHerne 2 0 -0 Mpy M3MeHeHM 3aJaHKe HauMHaEeT M3MEHATCS OT ero NpeabiayLIero 3HavyeHus

BHYTpeHen 3agaHomn
TOYKM (C NepenHen
naHeny unm no 3 1 0
nHTepdecy)

[0 YCTaHOBMNEHHOTO 3HAYEHNs CO ckopocTbio GanaHcuposku [10.07]
Mpy n3ameHeHUn, 3afaHe MTHOBEHHO MEHSIETCSI OT ero npeablayLEero 3Ha4ueHus
[0 YCTaHOBMEHHOIO
Mpy U3MeHeHWUU 3afaHne HauYMHAET U3MEHSATCS OT ero NpeabiayLLero 3Ha4YeHus!
[0 YCTaHOBIIEHHOTO 3HAYEHNS CO CKOPOCTbo GanaHcuposky [10.07]

4 1 #0

1 0 0 He Bo3amoxHO
MepeknioyeHve ¢ 9 0 0 [Ipy nepekntoyeHn 3agaHne HaunMHaeT U3MEHSATCS OT ero npeablayLero
BHyTpeHeil paboyen 3HAYEHWs 4O YCTAHOBMIEHHOTO 3HaYeHNs CO CKOpOCTbio 6anaHcuposkm [10.07]
TOYKM Ha BHeLUHIoKo [ o 1 0 [Ipv nepekntoyeHnn 3agaHne MrHOBEHHO MEHATCH OT ero npeablayLero
HaobopoT 3HaYeHus 4O YCTaHOBIIEHHOTO
4 1 20 Mpun nepeknioyeHnn 3agaHne HauHaeT N3MEHATCS OT ero npeablayLlero

3Ha4YeHWs1 [0 YCTAHOBIIEHHOIO 3HAYEHNS1 CO CKOPOCTL0 GanaHcmposku [10.07]

MpumevaHne. Ecnn 3Hauvenne [10.07]#0, TO 3Ha4eHWe CKOPOCTU AMHAMU4YECKoW OanaHCMpPOBKU
yctaHasnueaetcsB npegenax (0; 999,9) tex.en./MuH.
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6.4.3. U3ameHeHMe 3HaYeHUs ynpaBnsaloLEero Bo3aencreus

o [1ns U3aMeHeHNs 3Ha4YeHns yNpaBnsioWwero BO3AENCTBUS PErynaTop AOIPKEH HAaXOAMTbCS B
py4HOM pexume ynpaeneHusi. Ecnv perynatop HaxoguTcs B aBTOMaTUYECKOM pPeXuMe, ero

@ pPy HeobXxoaMMOo NepeBecTM B PYYHOM PEXUM ynpasreHns — cM. pasgen 6.4.1. Migukatop PY Ha
nepeaHen naHenu cBeTuTcs. BeibpaH pyqHON pexum ynpaeneHus.

= [A] e B pyyHOM pexume paboTbl onepaTop C nepegHen naHenum ¢ NoMoLubio knasuw [A]

= [V] “6onbwe” n [V] “meHbluie”, ynpaBnsieT BbIXOOOM perynsatopa, Tem cambiM dopmMmupyeT
3HayYeHWe ynpaBnsloLWero BO3AeNCTBNS, NoJaBaeMoe Ha UCTIONMHUTENBHBIN MeXaHu3M vyepes
kntoun BOJIbLUE-MEHBLUE vnu aHanoroBbI BbIXO4, B 3aBUCMMOCTU OT. BbIOpaHHOro tuna
perynatopa (cm. napameTp [10.03] ypoBHA 10 koHdMrypaumm).

BUXia
500 e 3HayeHune BbIXOAHOTrO curHana B % (B 3aBUCMMOCTU OT BbIGPAHHOWM,CTPYKTYpbI perynstopa
nHauumMpyeTcs 3HaveHne Ha gucnnee BUXIA:

- BbIXOOHOIO aHanoroBoro curHana,
- 3Ha4yeHune BblaaBaemMon MOLHOCTU Ha BbixoAdHble kntoyn BEOJIBLILUE-MEHBLLUE,
- BHELLHWUIA CUrHan nonoxeHus MexaHmama (ncnons3osaHune sxoga Al2).

o [Ipn U3MEHEHUN 3HAYEHMS YNPaBMSAOLLEro BO3AENCTBUSL NOCNE/MEPBOro HaxaTusa nodon
13 knaeuw [A] “Oonbwe” unu [V] “MeHblue” HauMHaeT mMurate gucnnen BUXIO, nubo
cBeTOAMOAHbIE MHAMKaTOpbl A unu Y, ykasbiBasi TEM cambiM OriepaTtopy Kakow napameTtp
(curHan) B 4aHHbIA MOMEHT N3MEHSETCS.

BuXia
e [locne OKOHYaHMSA M3MEHEHMS 3HAYeHUs YMPaBAALWEro BO3AENCTBUS, MO OTMYCKaHUK
knasuw [A] “Gonbwe” unn [V] “meHbwe” no uctedenun 3-4 cekyHg aucnnen BUXIA
nepectaeT MuraTtb, a 3Ha4yeHve BbIXOAa huKCnpyeTcsi B 3HEProHE3aBUCUMON NaMATK.
6.4.4 Pexxumbl nHaQUKaummn perynaropa
o OCHOBHOM peXuUM UHAUKALUMU:
® | aucnnen NMAPAMETP — 3HayeHue Bxoga Al1,
avcrnen 3ABOAHHSA — 3agaHve peryngitopa,
ol ancnnen BUXIA — 3HaveHne BbIXoada perynaTopa.
o | e [Mpu HaxaTun KNaBMLLIKX () NPOUCXOAUT MEPEKIIOYEHVNE MaHENU Ha LOMOMHUTENbHbIN
PEXUM UHAMKALMN.
eI Mpu yctaHoBneHHOM, 3HayeHun napametpa ([19.02]=0001) gononHutensHas naHen nveet
BUA!
aucnnen HAPAMETP —3HayeHme Bxoga Al1,
aucnnen SABOAHHSA — 3sHaveHune Bxona Al2,
ancnnen BUXIA — 3HaveHne Bbixoaa perynaTopa.
Mpu yetaHoBneHHOM 8HayeHun napametpa ([19.02]=0002) gononHutensHas naHenb nMeet
BUA:
oucnnen MAPAMETP — 3HadeHue Bxoga Al1,
aucninei SABOAHHSA — 3HaveHune Bxoga Al2,
aucnnen BUXIA — cocTosHne AMCKpeTHbIX BXOAOB/BbIXOOO0B perynatopa (CM. HuxXe).
BUXIQ
BKJIIOYEHO { /] ﬁ\
BBIKJIFOYEHO ﬂ ﬂ\
@] — O
DI1 DI2 DO1 DO2 DO3 DO4
o

e Ipu nosTopHom HaxaTm knasuwm O perynsTop cHosa nepeipeT B OCHOBHO pexum
(O I NHAMKaLMM.
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6.4.5 Koppekuus nsmepsiemoro napamMmeTpa U BHyTPpeHHeln 3afaHHOWN TOUYKU
6.4.5.1 Koppekuusa nsmepsiemoro napameTpa

Koppekuusi usmepsiemoro napameTpa, nodaBaemMoro Ha Bxoa perynsitopa Al1 ocywecTBnsieTcs no
BTOPOMY aHanoroBomy Bxoay perynstopa Al2.

X1 — n3amepsiemasn nepemeHHas, nogasaemas Ha sxog Al1.
X2 - KoppeKTMpytoLLas nepeMeHHas, nogasaemas Ha sxoa Al2.
Y — ckOppeKkTUpOBaHHas BENMYMHA N3MEPSEMON NEPEMEHHON, BbIYUCNSETCS NO opMyne:

Yy=X1+K*X2+B

TouKa KOpPpPEeKLMK, B KOTOPON KOPPEKTUPYIOLLIEE 3HAYEHUE PABHO HYJIHO:

K*X2+B=0
OTkyna:
B
X2= — - =XT1K
K

[oe XTK — 3HaYeHne TOYKN KOPPEKLMN.

B To4ke koppekummn X2 = X1k n Y =X1.

6.4.5.2 KoppeKkuus BHyTpeHHen 3afaHHOWN TOYKMN

B MeH koHdurypaumm ycTaHOBReH criedytowmi. Bud, 3afgaHHon Ttodku: [10.13]=0002 — koppekums
3aJaHHON TOYKMU.

BHyTpeHHsA 3adaHHas Toyka M3MEHsieTCa C nepefdHeVi naHenu perynstopa. 3HavyeHue BHYTPEHHeN
3aaHHON TOYKM ABNSAETCA 3aroMuHaeMbiM 3HadyeHueM. [locne BKRYEHUS NMTaHUS perynatop HadvHaet paboty ¢
TEeM 3Ha4YeHMeM 1 ¢ TeM BUAOM 3a4aHHON TOYKM, KOTOPOE BbINo;Ha MOMEHT OTKITHYEHNS.

BHelLHs1s1 3agaHHasn Touka 3agaeTcsl ¢ BHELLUHERO aHanoroeoro Bxoga Al2. MNpwu BbiGpaHHOM BMAe 3agaHHON
Toukm kak BHELUHAA Bo3moxeH Tonbko eelkoHTponbs Ha aucnnee 3ABOAHHA, nameHutb ee 3HayeHue c
nepegHen naHenu perynstopa HEBO3MOXHO. B aTom xe pexume ACT BO3ZMOXHO U3MEHUTb BHYTPEHHIOK 3a4aHHYI0
TOYKY, YTO B&XKHO Npu paboTe ¢ KoppeKunenBHYTPEHHEN 3a4aHHON TOYKN.

Koppekuunsa BHyTpeHHel 3aaaHHOM TOYKWU Perynsitopa ocyLecTsnseTcs no dopmMyne:

SP = SPBHYTp + K, * X2 + B
SP — Tekywasl, CKOppeKTUPOBaHHAsA 3agaHHasi Touka
SPBHYTpP — BHYTPEHHsI1 HECKOPPEKTUPOBaHHas 3adaHHas Touka. N3meHsieTca no HaxaTtuu knasuwmn 3B,

nHanumpyetcs Ha nHamkatope SABOAHHA.

WHAvKaumsa BoIGpaHHBIX PEXMMOBIKOPPEKLUU BHYTPEHHEN 3aJaHHOW TOUKN:

O nacr e PaboTa No BHYTpeHHeN 3aaHHOM Touke 6e3 KoppeKuum.

@ oK

[ 4 AcT e Pabora c Koppekumen BHYyTpeHHeW 3afaHHOW TOYkM (nocre HaxaTtus knasuwm 3B[) no
O nok aHanofosomy exoay Al2

Touka koppekuun Xtk (TK) onpenensieTca aHanornyHo pasgeny 6.4.5.1.

MmeeTcss BO3MOXHOCTb ANHAMNYECKOTO M3MeHeHMs ToYkn koppekuun TK, ecnu yctaHosneHo B 10.16=0001
TMN Koppekuun = 1 (AuHamuyeckas) cMm. n. 6.4.5.3
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6.4.5.3 NMpumep pacyeTa K03(hPULMEHTOB KOPPEKLMMN.

Hanpumep, HyXHO MpOM3BECTU KOPPEKLUUIO BHYTPEHHEN 3afaHHOW TOYKM, MO CWUrHamy CcO BTOpOro
aHanoroBoro Bxoaa (TemnepaTypHas KOppeKLust).

3apaHo:

1) Touka koppekummn 60°C;

2) Mpu unameHeHun Temnepatypbl (Ai2) Ha 010 3HayeHWe BHYTPEHHEN 3a4aHHOW TOYKU [OIDKHO
nameHsTbes Ha 05.00 .

YcTaHaBnMBaeM 3HadeHue napameTpa HasHaudeHuwe aHanorooro Bxoga Ai2 [10.13] = 0002 — koppekuus
3a4aHHOW TOYKN SP=SPguymp.+ Kp*X2 + B.

MpousBenem pacyeT KO3 PULMEHTA KOPPEKLUM U CMELLEHMS NMPU KOPPEKLUN:

Ko =(5/10)=0.5
K=05*10%""=500 - BBOAMMOE 3HaueHMe K B napameTp [10.14] ¢ y4eTOM AONOXKEHUN AeLManbHbIX
pasgenutenen.

B =-0.5*60.0=-30.00 - 3HauyeHne B BBectun B napameTp [10.15].

[NpoBepka:
npu T =060.0 °C:  SP = SPguyp. + 0.5 * 60.0 — 30.00 = SPguymp. + 0 = 3Ha4YeHUe B TOUKe KoppeKLmnu;

npu T =100.0 °C: SP = SPguymp. + 0.5 * 100.0 — 30.00 = SPguymp. + 20.000 - 3Ha4eHmne npu Bo3pacTtaHum T Ha 40°C

[na noctpoeHuss NpsAMON KOPPeKuun [AOMNyCTUM, YTO SPeuymp»=20°C, nonyysm ypasHeHWEe npsMOW
koppekunm SP=20+ 0.5*X2 — 30 = 0.5*X2 — 10 (npsmas 1). Kak BuaHo u3s rpacpuka B Touke koppekumn SP = SPauymp.
= 20°C.

B pexuvme cTtaTnyeckon Koppekuun 3agaHHoW TOYKM v U3MEPSEMOro napameTpa, Npu nsMeHeHnn Bxoaa
X2 ByneT MeHATbCA CKOPPEKTUPOBaAHHOE 3adaHne cornacHo NPSIMon koppekumn. Ecnu namenntb SPeuymp. = 40°C, TO
npsiMast Koppekunn caBnHeTcs (NpsmMas 2). YpaBHeHve npsMoii,koppekumnn npy atom byaet Beirnagete SP= 0.5*X2
+ 10. Touka koppekummn octaHeTcs Ta xe 60°C, To ecTb B TOYKe Koppekumn SP = SPguyrp. = 40°C. MoTomy AaHHas
koppekunsa byget cTaTYecKon.

B pexume AMHaMMYECKON KOPPEKLMM TOYKa \KOPPEeKUMU ByaeT MEeHSATbCA Kaxabii pas npu BKIOYEHWM
AaHHoW koppekumn. Koppekumns BygeTt BknovaThca B CRYYAE Nepexofa ¢ nepedHen naHenu ¢ nokanbHow paboyen
TOYKM UMW PYYHOTO pexuma paboTbl HAa AMCTAHUMOHHYH pabouyto Touky JIOK>AOCT nnn PYY>OCT. B MOMEHT
BKITIOYEHNSA AUHAMUYECKOW Koppekumn SP /= \SPguyrp, coOTBeTCTBEHHO Kp*X2 + B = 0. Perynatop npuHumaet
Tekyllee 3HaveHne X2 3a TOYKY KOppeKUMU 1 nepewmntoiBaeT cmelernne B. Ecnn SPeuymp. = 20°C, X2 = 100°C, To B
MOMEHT BKITIOYEHNS1 AUHAMUYECKOWN KOPREKLMU Mbl MOMYYMM NPpsSIMYLo Koppekuun 3, B 9TOM cnydae B cTaHeT paBHO
B = -K,*X2 = -0.5*100 = -50, a ypaBHeHWe npsiMo Koppekuum npnobpeteT Bug SP= 0.5*X2 - 30

SPguytp.=40

SPguyte=20

KBHYTP.:ZO

Y

X2

__________.'.____ PR, VR i ——

PucyHok 6.2 — lNpsamblie cmamuyeckol U QuHaMu4ecKol KOppeKuyuu napamempa uniu 3a0aHHoU moyYKu
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6.5 Pexxnm KoHcurypaumm n HactTpoek

LIZANTAN.COM

e B 3TOM pexume BBOASAT NapamMeTpbl U KOHCTaHTbI perynstopa, napamerpbl CUrHanusaumm oTKIIOHEHUI,
napameTpbl dunbTpa, NapameTpbl 3adaHusi Tuna Bxoda, TUMa ynpaBreHusi, BUAa 3afjaHHOW TOYKM, napameTpbl
ceTeBoro obMeHa, napameTpbl KanMbpoBKY, a TakKe PeXuMbl PaspeLleHnst BXoda B MEHI0 KOHMMIypaLmm 1 sanucu

napameTpoB.

e [lapameTpbl pasgeneHbl No rpynnam, Kaxaas u3 KOTopbiX HasbliBaeTcsa "ypoBeHb". Kaxpgoe 3agaHHoe
3HayeHne (ANemMeHT HaCTPOWMKM) B 3TUX YPOBHSX HasbiBaeTcs "napameTtpom”. [MapameTpbl, MCnonb3yemble B
perynatope MUK-21-05, crpynnupoBaHsl B criegyowmne 19 ypoBHel 1 npeactasBneHbl Ha gnarpamMmme — cM. puc 6.3.
MHauvkaums sHavyeHns napaMmeTpoB KOHUrypaumm n nx HOMepoB yKka3aHbl Ha pucyHke 6.4.

Bbi30B pexuma KoHdurypaumm
M HacTpoeK M3 pexmma
PABOTA pnutenbHbIM

Bbixoa u3 pexuma
KOHdUrypauum n
HacTpoek

Ha)XxaTueMm 6ornee 3 ¢ KnaBuULLIK
0]

4 lepexoq B aBTOMATM4ECKOM pexume

HaHHbIe "nypoBHWM  KOHUrypaumm
[octynHbl  Tonbko B PYYHOM
EE pexumve ynpasneHus!
\

PucyHok 6.3 -dduaepammaryposHeli pexuma KOHgbuaypayuu U HaCmpoex.

NAPAMETP

~ Nl

A U o

3HayeHune napameTpa

.

Homep napameTpa

—SACRRHHA YPOBEHb 2
SN Napametp 2.05
AN

BAXIA

e cumBonbl NP ykasbiBaroT o
N

TOM, 4YTO anGop HaxogauTtcs B
1 11 " pexume KoHUrypaLum

PucyHok 6.4 - MHOuKayust 3Ha4yeHuUs1 napamempos KoHgu2ypayuu U ux HOMepos.

6.5.1 Bbi3oB pexuma KoHcurypaumm n HactTpoek

BbI30oB pexvma koHurypauum n HacTpoek ocyliectensaetcs us pexmma PABOTA anuteneHbiM, 6onee 3-x
cekyHa, HaxaTtnem knasuwm [O]. Perynatop MUK-21-05 MOXeT HaXOAUTLCA B OHOM W3 PEXUMOB — PYYHOM WNu
aBTomaTtmyeckoM. OTnnume B KONMMYECTBE BbI3bIBAEMbIX YPOBHEN KOH(Urypauuum B pasnuyHbIX pexumax — CM.

avarpammy npuBefeHHyto Ha pucyHke 6.3.
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6.5.2 HasHauyeHune ypoBHeln KoOHdUrypauum

LIZANTAN.COM

Homep HOoctyn kK YPOBHIO B pexxumax
YPOBHA HasHauenve YPOBHS B aBTOMaTnyeckom B py4yHoMm
1 HacTtpoika napameTpoB perynaropa + +
2 KoHdurypaumsi aHanorosoro Bxoga Al1 (napameTp) + +
3 KoHdurypauus aHanorosoro Bxoga Al2 (3agaHue, + +

nonoxeHve MexaHnsma)
4 KoHdumrypaums guckpeTtHoro Bbixoga DO1 + +
5 KoHdurypaums guckpeTtHoro Bbixoga DO2 + +
6 KoHdurypaumsi guckpeTtHoro Bbixoga DO3 + +
7 KoHdburypaumst guckpeTtHoro Bbixoga DO4 + +
8 KoHdurypaums guckpeTHbiX BXOAOB + +
9 KoHdumrypaums aHanorosoro Bbixoga AO + +
10 KoHdpurypauus cTpykTypbl perynsaropa i+ +
11 ABcumcehl ONopHbIX ToYeK NnHeapusaumm Bxoga Al1 + +
12 OpAavHaTbl ONopHbIX ToYek nHeapusaumm Bxoga Al1 + +
13 AbBcumcchl ONopHbIX TOYeEK NHeapuaaummn Bxoga Al2 + +
14 OpAnHaTbl ONopHbLIX TOYEK NuHeapusaummn Bxoga Al2 + +
15 MapameTpbl ceTeBoro obmeHa + +
16 Kanubposka Bxoga Al1 - +
17 Kanubposka Bxoga Al2 - +
18 Kann6poska aHanorosoro Bbixoga (AO) - +
19 Paspeluenune nporpammupoBanus. 3anvcb. Tunbl naHenen. + +

6.5.3 Bbibop napameTpoB

MapameTp 1

g

Ma ameTE 3 I

\

|

I'IaéameTE N I

B

e [1nsa BbIbopa napaMeTpoB, Ha KaXXOOM YPOBHE HEOOXOAMMO HaxaTb KnaBuLly
[¢]. Npw kaxgom. HaxaTun knasuium [¢'] npovcxogunT nepexon K creayouemy
napameTpy.

e Ecnu HaxaTb knaBuwy [¢'] Ha nocnegHem napameTpe, QuCnreit BepHeTcs K
nepBoMY NapameTpy TEKYLLErO YPOBHSI.

6.5.4 ®dukcupoBaHMe HacTpoekK

e YTOBbl M3MEHUTb HaCTPOWKW MapameTpoB WM YCTaHOBKW, MONb3yNTeChb
knasuiuamn [A] vnu [V], a sateM HaxmuTe knasuwy [&]. B pesynbrate
HacTpolika byneT 3acmkcupoBaHa.

e HeobxoQnMo MOMHUTL, YTO (PUKCAUMSA U3MEHEHUI MPOUCXOAUT TOMbKO MO
knasuwe [J].

e Ecnn Ha ypoBHe KOHMrypaumm n HacTpoek Gbin Bbi3BaH napameTp Ans
MoAMMKaLMN N He HaxMmarnacb HUM OfHa M3 KMaBull B TEYEHWEe OKOMo 2-X
MUHYT, perynsatop nepenget B pexum PABOTA. [axe ecnu napameTtp Obin
MOANMULMPOBAH M He Haxumanacb knaeuvwa [¢], To B TeyeHne okomno 2-x
MUHYT, perynatop nepenget B pexum PABOTA u unsmeHenHne He bydem
3agbukcuposaHo.

e Mpu nepexoae Ha Apyroit yposeHb ¢ nomolpsto knaeuwm [O] napameTp u
HacTpoiika, W3MeHeHHble OO nepexoga 6e3 Haxatus knaesuwm [¢], He
¢ukcupyromcesi.

e [Nepen OTKNIOYEHWEM NMUTaHWA cnedyeT cHavana 3aduKcMpoBaTb HACTPOWKM
WM yCTAHOBKM nNapameTpoB (HaxkaTveM knasuwm [&]). Hactpoiku u
YyCTaHOBKM MapaMeTpoB WMHOr4a HEBO3MOXHO W3MEHUTb MPOCTbIM HaXaTvem
knaBuw [A] vnn [V].

e Heobxodumo noMHUMBb, YTO NOCne NpoBeAeHns Mmoandukaumm Heobxoagumo
NpoM3BECTN 3anucb napameTpoB (KO3MMULMEHTOB) B SHEProHE3aBUCUMYIO
namsATb (cMm. pasgen 6.5.5), B NpoTMBHOM criy4ae BBeAeHHas UHdopmaumsa He
ByaeT coxpaHeHa Npu OTKIIIOYEHUW NMMTaHWA perynaropa.
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6.5.5 YpoBeHb pa3pelueHMA BXxoAa B KOHUrypauuio u 3anmcb napameTpoB B
3HEepProHe3aBUCUMYIO NaMSATb

1) BbI30B pexvmMa KoHUrypauumn n HacTpoek ocyulecTtensieTcs u3 pexvmma PABOTA anutenbHbiM, 6onee
3-x cekyHa, HaxaTuem knasuwim [O]. Monb3oBaTens nonyyaeT AocTyn Tonbko k YPOBHIO 1 (c HanBonee yacto
UCMNornb3yeMbIMX ONepaTUBHBEIMU NapameTpamum).

2) Ons nepexoga Ha PEXKUM koHdurypauum 2-19 Heobxognmo Ha YPOBHE 1 BbibpaTe napametp 1.08 nc
nomotubto knasuw [A] v [V] BBecTn napons 0002. Haxatb knasuwwy [¢]. Mocne aToro, nyTeM HaxaTusi KNaBuLmM

[L1, BosmoxeH Bxoa Ha YPOBHM 2 - 19.

3) Mpu yacTom pedakTUpoBaHMM NapameTpoB, MMEETCS BO3MOXHOCTb OTKIIOYUTL YPOBEHb CUCTEMbI
3awuTbl (MpegHasHavYeHHbIi AN 3aWwnTbl OT MOAMMKaUUM napameTpoB NpY CNy4aWMHOM WIN HEXenaTerbHOM
[ocTyne) yctaHoBkow napameTtpa 19.00=0001.

3HayeHune YCTaHOBOYHbIX NapaMeTpoB 3all1Tbl cneayowue:

Mapamemp 19.00. PaspeweHue exoda Ha YPOBHU 2 - 19

3HauyeHue napameTpa HoctynHg@ ol

19.00

0000 Bbi3oB ypoBHA KOHGMrypaumm u Hactpoek u3 pexuma PABOTA ocywecTsnsetcs
anuTenbHbIM Gonee 3-x cekyHa Haxatuem knasuum [U], ¢ moctynom Tombko Ha
YPOBEHb 1.

0001 PaspelueHne nporpammmnpoBaHus,

Bbi3oB ypoBHA KoHGMrypaumm u Hactpoek u3 pexuma PABOTA ocywecTnsetcs
AnuTenbHLIM 6onee 3-x cekyHa HaxaTuem knasmium [U], ¢ goctynom Ha sce YPOBHW,
6e3 BBoga napons B napametpe.1.07.

lMapamemp 19.01. Sanuckb napamempos 8 3Hep20He3asUCUMYO NaMsimb

3HauyeHue napameTpa
BhinonHsiemasi onepauus

19.01
0000 3anvcb NapaMeTpoB B SHEPIOHE3aBUCUMYIO NaMsiTb He Mpousgodumcsi
0001 3anucb NapaMeTpPOBIB S3HEProHe3aBUCHUMYIO MaMsATb 7POU3800UMCS CreYHLLMM

ob6pasom:

1) MpownssBecTn MogndmKaLmio Bcex He0OXOANMbIX NapameTpoB.
2) YcTaHoBUTL 3HaYeHne napametpa 19.01 = 0001.

3) Haxatb knasuwy [¢].

4) Ha gucnnee 3ABOAHHA nosieatca cumsonel "3M", ykasbiBasi 0 TOM, YTO
NPOUCXOAUT onepaLms 3anucu B 3HeproHe3aBUCUMYO NamsThb.

5) Mocne yka3aHHbIX onepaumi OyaeTt npov3BeaeHa 3anvcb Bcex MoanMULMPOBaHHbIX
napamMeTpoB B 9HEProHe3aBncMyo NamaTb. [locne npoBeaeHWs 3anvMcy napameTpoB
perynatop nepenget B pexxum PABOTA. TlMocne 3anucu napametp 19.01
aBTomMaTtunyeckn yctaHasnmaaetca B 0000.
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7 KOMMyHKauuOHHbIe PyHKLUN

MukponpoueccopHbii - perynstop MUK-21-05 moxeT o6ecneunTb BbINOIHEHWE KOMMYHUKALWUOHHOMN
dyHKUMM No uHTepdpency RS-485, nossonsmllen KOHTpoONupoBaTb M MoAMUUMPOBATL €ro napameTpbl Mnpu
NMOMOLLIM BHELLHEro YyCTPONCTBA (KOMMbIoTEPA, MUKPOMPOLIECCOPHON CUCTEMBI YNPaBEeHNs ).

WHTepdenc npegHasHaveH Ans KOHUIypupoBaHWS perynatopa, AN WUCNONb30BaHUS B KayvecTBe
yOaneHHoro KoHTponnepa npu paboTe B COBPEMEHHbIX CETAX ynpaeneHns n cbopa uHdopmauuu (npuema-
nepegayn komaHg v gaHHbix), SCADA cuctemax v T.M..

MpoTokonom cBs3n no uHTepdecy RS-485 sensietcs npotokon Modbus pexvum RTU (Remote Terminal
Unit).

[ns paboTbl HEO6X0ANMMO HacCTPOUTL KOMMYHUKALIMOHHbIE XapakTepucTukn perysstopasMWUK-21-05 takum
obpasom, 4TOoObI OHM coBMaganuM C HacTpolkamn obmeHa AaHHLIMW TMaBHOIO KOMMNbKTEpPA. XapaKTepuCTUKu
ceTeBoro obmeHa Hactpamsatotcs Ha YPOBHE 15 koHdurypauun.

Mpu obmeHe No uHTEpdENCHOMY KaHany CBA3W, €CNU MPOMCXOAUT Nnepefada AaHHbIX OT KOHTponnepa B
ceTb, Ha nepeaHen naHenu perynatopa muraet nHamkatop IHT.

MporpammHogocTynHble perncTpbl perynstopa MUK-21-05 npuBeneHsl B Tabnuue 7.1 pasgena 7.1.

Joctyn k pernctpam onepatmsHoro ynpasnexnmsa No 0-29 paspelueH noCTOAHHO.

JocTyn k pernctpam nporpammunpoBaHns u koHdpurypauum No 30-195 paspeluaeTcs B cnyvae yCTaHOBKM B
«1» pervucTtpa paspelueHus nporpammmpoBaHus No 29, KOTOpee BO3MOXHO OCYLLECTBUTb Kak C nMepegHei naHemnm

perynatopa MWK-21-05, Tak n ¢ nepcoHanbHon 3BM.

KonunuectBo 3anpalumMBaeMbIXx PErMCTPOB He OOfKHO-MpeBbitlats 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, perynsatop MVK-21-05 B oTBeTe orpaHu4MBaeT UX KONMYECTBO A0 NepBbiX 16-Tu perncTpos.

Mpn nporpammupoBaHun ¢ OBM HeoOxo@gumo KOHTPOIMPOBATb [Auanas3oHbl W3MEHEHWUs 3HayYeHun
napamMmeTpoB, YKka3aHHble B Tabnvue 7.1 pasgena 7.1.

Onsi obecneyeHnss MMHUMAarnbHOrO BpEMEHM peakuun Ha 3anpoc oT OBM B koHTponnepe cyliectByeT
napameTp — 15.02. «TanM-ayT Kagpa 3anpoca B CUCTEMHBIX TakTax koHTponnepa 1 Takt = 250 Mkc». MuHMManesHo
BO3MOXHble TalM-ayTbl AN pa3nu4YHbIX CKOPOCTEN criegytolune:

Tanm-ayr,
Bpemsa nepepauu
CkopocTb, 6ut/c Kagpa 3anpoca, B cmTeM_Hb'x TaKTax
MCeK 1 TakT = 250 MKC
(Time out [C.T.])
2400 36,25 145
4800 18,13 73
9600 9,06 37
14400 6,04 25
19200 4,53 19
28800 3,02 13
38400 2,27 10
57600 1,51 7
76800 1,13 5
115200 0,76 4
230400 0,38 3
460800 0,2 2
921600 0,1 1

Bpems nepegayu kagpa 3anpoca - naketa 13 8-mv b6aiT onpefensieTcs COOTHOLLIEHUEM
(roe: oavH nepepgaBaeMblt 6anT = 1 ctapt 6uT+ 8 BUT + 1cTon 6uT = 10 BUT):

(10 6mT * 8 GanT + 7 6UT)
Tnepepaun = 1000 * , MCekK
V 6uT/cek

Ecnn HabniopatoTcs vactele cbown npu nepegave AaHHbIX OT KOHTposfepa, TO HeOOXOAMMO YyBENUYUTb
3Ha4yeHue ero TanmM-ayTta, HO MpU 3TOM Y4eCTb, YTO HEOOXOAMMO YBENNYUTL BPEMS NMOBTOPHOro 3anpoca ot 3BM,
T.K. BCerga Bpemsi MOBTOPHOrO 3anpoca AOMKHO 6biTe 6onblue TaM-ayTa KOHTponnepa.
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YnpaBneHue
(DTR/RTS)

Ilepenaua
(Tx)

IIpuem
(Rx)

LIZANTAN.COM

[lepenaya [Ipuem Tlepenaua [Ipuem
/Kazxp 3ampoca oT
- M5BM
Tdelay:3MQ
¢ Trx. N
T
IMEOUT _Kanp otsera ot

KOHTNHOTITena

Trx.
Tnonﬂmﬁ Tdelay =lmc

PucyHok 7.1 - BpemeHHble agnarpammbl ynpaBneHus nepefayer 1 npuemom 6noka nHtepderncos br-485

Time out - BpeMsi 0XXnaaHus KOHLA kagpa 3anpoca. Bpems nepegayn kagpa 3anpoca AOMKHO ObiTb MeHbLUe
YeM BpeMsi OXuAaHUs KoHLA kagpa 3anpoca nHave KOHTporep HepuUMET NOMHOCTbIO Kaap 3anpoca.
Tdelay — BHyTPEeHHee Bpems yepes kotopoe MUK-211018eTUT. STO Bpems cocTasnseT 3mc.

MpumMep pacyeTa NOMHOrO BpeMeHn 3anpoca — oTeeTa ans ckopoctn 115200 6uTt/c.

Bpewmsi nepegauvn kagpa 3anpoca v kagpa oreeta npu ckopoctu 115 kbut/c coctaBut 0,76 Mcek.

Trepegaun = 0,76MC (Tout = 4 CUCTEMHBIX TakTa = 1wMC)

MonHoe Bpems kaapa 3anpoca — oTBeTa:
Trommein = TTx + Tdelay + Trx + Tdelay. =0,76.+3+0,76 + 1 = 6 mcC.

WTak, 3a 1 cekyHay MOXHO ONPOCUTb PETUCTPOB:

N = 1000mc / 6mc +10 = 176.
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PekomeHaaumm no nporpaMmmmMpoBaHui0 o6MeHa AaHHbIMU ¢ perynatopamu MUK.
(ocobeHHocTn ucnonb3osaHusa dyHkunn WinAPI)

Mpu onepauusix BBoda / BbiBoAa (C mMporpammHbiM ynpasreHvem DTR/RTS), Heobxooumo yaepxuBatb
curHan DTR/RTS o okoH4yaHusa nepefadvn kagpa 3anpoca. [ns onpefeneHus MOMeHTa nepejayu nocrnegHero
cumBora us 6ydepa nepegaun COM nopTta pekoMeHayeTcs UCnonb3oBaTh AaHHY0 yHKUmMto: WaitForClearBuffer.

void WaitForClearBuf(void)

{
byte Stat;
__asm
{
al:mov dx,0x3FD
in al,dx
test al,0x20
jz al
a2:in al,dx
test al,0x40
Jjz a2
}
3

Kapp oTBeTa oT perynsatopa nepenaeTtcsi perynstopom C 3aepXkon.3 — 9'MC OT MOMEHTa NPUHATUS Kaapa
3anpoca. [ina oxvaaHua kagpa oTBeTa He pekoMeHayeTcs mcnonb3oBatbk WinApi: Sleep( ), a ncnonb3oBatb
OVERLAPPED cTpyKTypy 1 onpefensts norny4yeHne oTeeTa oT{perynstopa cneayowmm KogoM:

while(dwCommEvent!=EV_RXCHAR)

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

TimeOut — TaimayT Ha nony4eHve oTBeTa.

Mocne nepegayn Kagpa oTBeTa perynatopy Heobxodvnma naysa =1Mc ANs NepeknioyeHns B pexum npuema.
[na oxugaHusa Takke He pekomeHayeTcs uenonb3oBath yHkumio WinApi Sleep( ).
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7.1 Tabnuua nporpaMMHOAOCTYNHbLIX perncTpoB perynatopa MUK-21-05

Tabnuua 7.1 - MNporpaMMHoAoCTYNHbIE perncTpbl perynsitopa MUK-21-05

®DyHKUMOHA Apnpec H
L aMmeHOBaHue napamMeTpa [rana3oH U3MeHeHus1
fNbHBI koR pervcrpa [MapameTp ypoBHA KOH(uUrypaumm] (mecATUYHbIE 3HaYeHuns)
onepauuu DEC HEX
Peructp ngeHtndmkaumm perynsatopa [15.03]: XX.05 DEC (no-6awnTHo)
03 0 0 Mn.6anT - kog (Mogenb) perynsitopa 05 DEC, XX.05 HEX (no-6aiTHO)
Crt.6anT - Bepcus nporp. obecneyenuss XX DEC
03 1,2 1,2 CocTtosiHe anckpeTHbix Bxogos DI1, DI2 0 — OTKNOYEH, 1 — BKMOYEH
03 /06 3 3 3HaveHne aHanorosoro Bxoga Al1, napameTp -9999 — 9999
03/06 4 4 3HayeHue aHanorosoro Bxoga Al2, BHell.3agaHHas -9999 - 9999
TOYKa, MNONOXEHNE UCMOMHUTENBHOrO MexaHn3ma
03 /06 5,6,7,8 5,6,7,8 | CoctosiHue guckpeTHbix Bbixogos DO1 - DO4 Q,— OTKMNIOYEH, 1 — BKMOYEH
03/06 9 9 3HayeHwve ynpaBnsioLlero Bo3AencTeuns, nogasae- 0-999
MOro Ha aHanoroBbIv Bbixod AO perynaTopa
03/06 10 A Pexum paboTbl perynsaropa O— py4Hou, 1— aBTOMATHY.
03 /06 11 B dnar Buaa 3agaHHOM TOYKK 0= BHYTp€H., 1 - BHELWHsAs
03 /06 12 C BHyTpeHHAs 3agaHHas Todka -9999 — 9999
03 /06 13 D BHeluHs8 3agaHHas Toyka -9999 — 9999
03/06 14 E YnpasneHune nepemeLleHnemM MMnynbLCHOro -100 — 100%
MCMOSHUTENBbHOIO MexaHu3ma
[MonoxeHne mexaHuama. 1) BHyTpeHHSs 0-999
03 15 F nepemMeHHasi cnexeHusi 3a Bbixogom/6e3 obpaTHoi
cBs3n. 2) Bxog Al2 c obpaTHol cBsi3bio
03 /06 16 10 KoadpdpuumeHT ycunerus [1.00] 1-500
03/06 17 11 Bpems nHterpupoBanus [1.01] 0 —6000
03 /06 18 12 Bpems aucdbdepeHumpoBarusa [1.02] 0 —6000
03/06 19, 20, 21, 22 13-16 YctaBka MIN DO1-DO4 [4.02];,[5.02], [6.02], [7.02] | -9999 — 9999
03/06 23, 24, 25, 26 17-1A YctaBka MAX DO1-DO4 [4.03], [5:03], [6.03], [7.03] | -9999 — 9999
03/06 27 1B Ycnosue 3anycka [1.07] 0,1,2
03 28 1C CocTosiHWe oxvaaHus 3anycka 0 — oTKnto4eH, 1 — BKNoYeH
03/ 06 29 1D PaspeweHue npoepammuposaHusi [19.00] 0 — 3anpeweHo, 1 — pa3peweHo
HwxHWiA npegen pa3maxa wkansiBxonos Al1, Al2 -9999 — 9999
03/06 30, 31 1E, 1F [2.05], [3.05]
BepxHuii npegen pasmaxa wkasnbl Bxogos Al1, Al2 -9999 — 9999
03/06 32,33 20, 21 [2.06], [3.06]
03 /06 34 22 CurHanusauus otknoHeHus MIN  [1.04] -9999 — 9999
03/06 35 23 Curnanusauus otknoHenns MAX [1.05] -9999 — 9999
MonoXeHne geunmanbHOro pasaenuTens 0 — «0,000», 1 — «00,00»,
03706 36, 37 2425 | 5yoros Al1, Ai2.[2.04], [3.04] 2 _ «000,0». 3 — «0000»
Twuin Wwkanbl aHanorosbix Bxogos Al1, Al2 0-17
03/06 38, 39 26, 27 [2.00], [3.00]
03/06 40, 41 28,29 Twn aHanorosbIx Bxogos Al1, Al2  [2.01], [3.01] 0 —0-5mA, 0-20mA, 1 —4-20mA
FoctosiHHas BpemeHn umdpoBoro ounsTtpa 0-60
03706 42,43 2A. 2B ahanoroBbix Bxomos Al1, Al2 [2.03], [3.03]
Homep aHanoroBsoro Bxofa (UICTOYHMK aHanoroBoro 0 — aHanorosbin Bxog Al1
2G.2D | CvrHama) Ans ynpaereHus AUCKPETHbIMM Bbixogamy | 1 —axanoroseiit Bxoa Al2
03 /06 44, 45, 46, 47 2E' oF DO1, DO2, DO3, DO4 g— gzzgaalacce)?.ﬁ::gn:mpa
(4.00], [5.00], [6.00], [7.00] 4 — BbIXOA aH‘;ngrOBor‘()) perynsitopa
30 31 3HaveHne aHanoroeoro Bxoaa (MCTO4HUKa -9999 — 9999
03 /06 48, 49, 50, 51 32133 aHanoroBoro curHana) Ans ynpasneHus
aunckpetHbiMu Beixogamm DO1, DO2, DO3, DO4
3435 Jlorvka paboTbl BbIXOAHbIX YCTPOWCTB 0-7
03/06 52, 53, 54, 55 36 37 DO1, DO2, DO3, DO4
[4.01], [5.01], [6.01], [7.01]
38 39 3A | 'ncTepesnc BLIXOAHLIX YCTPOWCTB 0-9999
03706 | 56,57,5559 38 | DO1, DO2, DO3, DO4 [4.04], [5.04], [6.04], [7.04]
03 /06 60 3C HasHayeHue guckpetHoro Bxoga DI1 [8.00] 0-7
03/06 61 3D HasHayeHue guckpeTHoro Bxoga DI2  [8.01] 0-7
03 /06 62 3E HasHayeHue aHanorosoro Bxoga Al2 [10.13] 0-6
McTouHnK aHanoroeoro curHana Ans ynpasneHuns 0 — aHanoroebii Bxog Al1
03/06 63 3F aHanoroBbIM BbixogoM AO (chyHKLMS 1~ axanoroselit Bxoa Al2
peTpaHcmucenm) [9.00] 2 — paccornacos. perynstopa
3 — 3agaHue perynstopa
HanpaBneHve v orpaHnyeHne BbIXOAHOMO curHana 0-4
03 /06 64 40 AO ans petpaHcmuccun u aHanorosoro MNAUA-
perynsatopa [9.03]
03/06 65 1 HavanbHoe 3HauyeHue BxogHOro curHana pasHoe 0% | -9999 — 9999
BblxogHoro curHana AO  [9.01]
KoHeuHoe 3HauyeHne BXOOHOro CUrHana paBHoe -9999 — 9999
03706 66 42 100% BbixogHoro curHana AO [9.02]
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Tabnuua 7.1 - MNporpaMMHOAOCTYNHbIE perncTpbl perynstopa MUK-21-05

LIZANTAN.COM

(OKOHYAHME)

®YHKUMOHA Anpec H
L aMmeHOBaHue napameTpa [Orana3zoH U3MeHeHuUs
NbHBIN KOA perncrpa [MapameTp ypoBHs koHdurypaumm] (mecATUYHBbIE 3HaYEeHWUs)
onepauum DEC HEX
03 /06 67 43 Cratuyeckasi 6anaHcuposka [10.06] 0 — oTknto4eHa, 1 — BkNo4eHa
03 /06 68 44 CkopocTb AMHammnyeckon 6anaHcvposku [10.07] 0-999,9
03 /06 69 45 PaspelueHre orpaHM4eHns BbIXoga [10.10] 0—ABT, 1-ABT+PYY
OrpaHuyeHne MUH aHanorosoro Bbixoaa (Mnu -9,9-109,9
03 /06 70 46 aHarnoroBou S4YeNKn MMMynbCHOro perynsropa)
[10.08]
OrpaHuyeHne MAKC aHanoroBoro Bbixoga (i -9,9 -109,9
03 /06 71 47 aHarnoroBou S4YeNKN MMMyNbCHOro perynsaropa)
[10.09]
03/06 72 48 Tunbl NaHenen nHankaumm [19.02] 0-2
03 /06 73,74 49 4A 3HayeHve kanubposku Hyna Bxogos Al1, Al2 -9999 — 9999
03 /06 75, 76 4B 4C 3HayeHve kanubposky makc. Bxogos Al1, Al2 -9999 —9999
3apepkka cpabaTtbiBaHus kntoven BONbLIE, 0;1.— 60,0
03706 " 4D MEHBLUE [10.05]
03/06 78 4E Tun perynatopa [10.03] 0-5
Twn ynpaBneHus perynsitopa 0000 — obpaTHoe (E=SP-PV)
03706 70 4F [10.04] 0001 — Apsmoe _ (E=PV—_SP)
03/06 80 50 Bpemsi mexanuama Twm, nepuog NAG-LUMM [10.00] 0.—999,9
03 /06 81 51 MuHuM. anuTensHocTb umnynsca TmuH [10.01] 0-999,9
03/06 82 52 ['ncTepesnc TexHonorn4eckon curHanusaumm, 2-x 0-90,0
NO3WLMOH. 1 3-X NO3NLMOH. perynsaTtopa [1.06]
03/06 83 53 ﬁréagi]me kanumbpoBku Hyns aHanor. Bbixoga AO 0-200
03/06 84 54 ﬁl-éaggrwe KanmbpoBkM Makc. aHanor. Beixoga AO 500 — 1500
03/06 85 55 30Ha HevyBCTBUTENBHOCTU 3-X MO3ULUOHHOTO M 0-999,9
M -perynsatopa (mepTBas 3oHa) [10.02]
BesonacHoe nonoxeHue BbIX0Aa perynsitopa B 0-3
03 /06 86 56 cnyyae oTKasa AaTyvika, NMHUW,CBS3N Unu
namepurtenbHoro kaHana [10.11]
87 88 57 58 Be3onacHoe nonoxexue BbixoaHbIX yerporicts DO1, | 0 — nocnegHee nonoxeHune
03/06 89 90 59 5A D02, DO3, DO4 B cniyyae oTkasagaTyuka, MuHUn 1 — oTKN.
' [4.05], [5.05], [6.05], [7.05] 2 — BKI.
03/06 o1 58 3HayeHne 6e3onacHoro nonoxeHus AO 0-99,9
ycTaHaBnmBaemoro nonb3oBartenem [10.12]
KonunyecTBo y4acTkoB nuHeapu3aumm BXog0B 0-19
03706 92,93 | 5G5S0 | A1 A1 12.02], [3.02]
03/06 94-113, 5E - 71 ABcuMCChl OMOpPHbIX TEYEK NUHeapu3aLumM BXOO0B 0 — 9999
114-133 72-85 | Al1, Al2,[11.00] - [11.19], [13.00] - [13.19]
03/06 134-153, 86 — 99 OpanHaThl OROPHBIX TOYEK NMMHeapusaummn BXo4oB -9999 — 9999
154-173 9A-AD | Al1, Al2 [12.00]- [12.19], [14.00] - [14.19]
03/06 174 AE HwxHee orpaHndeHne Al2 ons Bxoga npeaBapeHust -9999 — 9999
nm koppekuum [10.17]
03/06 175 AF BepxHee orpaHnyeHune Al2 ansa Bxoga npegsapeHus | -9999 no 9999
nnu koppekummn [10.18]
03 /06 176 BO Twun TexHonormyeckon curHanusaumm [1.03] 0 — abcontoT., 1 — AeBMALIMOH.
03/06 177 B1 KoadbpuiimeHT koppekuum K [10.14] -9,9 -99,99
03 /06 178 B2 CwmeLeHve npu koppekummn B [10.15] -9999 — 9999
03/06 179 B3 Tun koppekunn  [10.16] 0 — cTatnyeckas, 1 — guHaMmy.
Twn BbIXOAHOIO curHana BbIxogHbIX yctponcts DO1- | 0000 — 9999
03 /06 180-188 B4-B7 | DO4 (BNuTENbHOCTb UMMynbCa)
[4.06], [5.06], [6.06], [7.06]
HonycTtumas AnMTenbHOCTb MMMNYNbCHOW NOMeEXu 0000 — 0050
03/06 184, 185 B8 B9 [2.09], [3.09]
03 /06 186 BA Cr1pyktypa perynsatopa [10.19] 0000, 0001
MeTop TemnepaTypHOI Koppekuun Tepmonap
03/06 187, 188 BB, BC [2.07], [3.07] 0000, 0001
3HayeHve TemnepaTypbl AN KOPPEKLMU TepMonap ) _
03/06 189,190 BD, BE [2.08], [3.08] 99,9 — 999,9
03 191 BE HauanbHoe 3HayeHue LiKanbl KanMbpoBky AaTyuka
TepPMOKOMMeHcaLmm
03 192 co KoHeuHoe 3HaueHMe LuKanbl KanubpoBky AaTyuka
TEPMOKOMMEHCaLMK
03 193 C1 Tanm-ayT Kagpa 3anpoca B cucteMHbIx TakTa [15.02] | 1 —200
03 194 C2 CeTeBon agpec (Homep perynsitopa B cetn) [15.00] | 0 —255
03 195 C3 CkopocTb obMeHa [15.01] 0-12
03 196 ca 3HayeHve KoppeKkLMN NokasaHui aaTtymka -9999 — 9999
TepmokomneHcaummn [15.04]

Mpumeyanue. Perynatop MNK-21-05 obmeHnBaeTcs AaHHbiMK no npoTtokonly Modbus RTU B pexume "No Group
Write" - ctaHgapTHbIA NpoTokon 6e3 Noaaep KKy rpyrnnoBoro ynpaBneHUst AUCKPETHBIMU CUTHaNamu.
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7.2 MODBUS npoTokon

7.2.1 ®opmart Kaxxgoro 6anta, KOToOpbi NPUHUMAETCA U NepepaeTca
KOHTpoOJnepamu crieayroLwmn:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnagwwii 6uT nepegaeTcs nepebIM.

Kagp Modbus coobLieHus cneaytoLmn:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS k x 8 BITS 16 BITS
Fne K16 — konuuyecTBO 3anpawwmBaembix peructpoB. Ecnu B kagpe 3anpoca 3akasaHo 6Gonee 16

peructpos, perynatop MUK-21-05 B oTBeTe orpaHnyMBaeT NX KONMYECTBO A0 NepBbIX.16-TV PErMCTPOB.
7.2.2 Device Address. Agpec ycTponucTBa
Apgpecc perynaTtopa (slave-yctponcTtsa) B cetn (1-255), no kotopomy. obpawaerca SCADA cuctema
(master-ycTporcteo) co cBomMm 3anpocom. Korga yaaneHHoe yCTpOMCTBOrMOCHINIAET CBOM OTBET, OHO pasMellaeT
3TOT e (COBCTBEHHBIN ) aApec B 9TOM none, YTobbl master-ycTponcTBO/3HaNo Kakoe slave-ycTpoincTBo oTBeyaeT Ha
3anpoc.

7.2.3 Function Code. ®yHKUMOHaNbLHLIN KO4 onepauuu

MWK-21-05 nogaepxuaeT criegytoLimne oyHKUNM:

Function Code PyHKLNA
03 YrteHne pernctpa(oB)
06 3anncb B,OOVH PErnucTp

7.2.4 Data Field. None nepeagaBaemMsIx. AaHHbIX

Mone paHHbIX coobuweHns, nocbinaemoro "SCADA cucTemol yganeHHOMY YCTPOWCTBY COOEPXUT
nobaBoyHO MHGOpMaUmio, KoTopas Heobxoaguma slave-yCTporcTBy Ans geTanusaumm dyHkuun. OHa BKoYaeT:

® HayarnbHbIM aApec perncTpa n KONNYeCcTBo PErncTpoB Ans yHkuun 03 (YTeHre)

® afpec perncTpa n 3HayeHue 3Toro peructpa Ans dyHKumn 06 (3anuce).

Mone paHHbIX COOBLLEHNSA, NOCLINAEMOrO B OTBET YAANEHHbIM KOHTPOSNEPOM COAEPKMNT:
e Konm4ecTBo 6anT oTBeTa Ha pyHKUMIO. 03 1 cogepxmmoe 3anpaluMBaeMbIX PErMCTPOB
e afpec perucTpa v 3HadyeHue aToroperncTpa Ansa dyHkumm 06.

7.2.5 CRC Check. None 3HayeHNA KOHTPONbLHON CYMMbI

3HayeHVe 3TOro MONg, - pesyfbTaT KOHTPOMsS C MOMOLLbIO LMKIuMyeckoro m3bbiTouHoro koga (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHus coobuieHns (address, function code, data) nepepatowlee ycTponcTBO
paccunTbiBaeT CRC k0A W nomellaeTr ero B koHel, coobenus. MNpuemHoe yctponctso paccuntbiBaet CRC kof
NpUHATOro coobLLeHnst n cpaBHMBaeT ero ¢ nepeaaHHbiM CRC kogom. Ecnn CRC koa He coBnagaeT, 3TO 03HavaeT
YTO MMEeeT MeCTO KOMMYHUKaLMOHHas owwmnbka. YCTPOMCTBO He BbIMOMHAET AENCTBUMI U He JaeT OTBeT B clnyyae
obHapyxeHns CRC,owmnbkm.

NocnepoatensHecte CRC pacyeToB:

. Barpyska CRCypeructpa (16 6ut) egnHuuamm (FFFFh).

. Uckniroyatoutee U ¢ nepebivn 8 61T Garta coobLueHus n cogepxxumbim CRC peructpa.

. CoBur pesynbTaTta Ha oavH buT Bnpago.

. Ecnu cosrraembin out = 1, ncknovarowee UKW cogepxumoro peructpa ¢ A001h 3HadyeHuem.

. Ecnu casuraemeivi 6uT Hynb, NOBTOPUTL LWar 3.

. NMoBTopATL Warun 3, 4 n 5 noka 8 caBuros He ByayT UMETb MECTO.

. Ucknirouatowee U co cnegyowmumm 8 6ut 6anta coobuieHus n cogepxmmbim CRC peructpa.
. MoBTOpATHL Warn ot 3 go 7 noka Bce 6anTbl coobLyeHnss He obpaboTatoTcs.

. KoHeuHoe copgepxnmoe pernctpa n 6ynet 3HayeHNneM KOHTPOITbHOW CyMMbl.

O©CoO~NOODWN-

Korga CRC paameluaeTcs B KoHUe coobLieHus, mnagawmin 6ant CRC nepenaetcsi nepBbIM.
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7.3 NMpumep pacyeTa KOHTpONbHOM cymmbl (CRC)

Apnpec yctponctaa 06, onepauums yteHue (kog 03), HavanbHbIn pernctp 0008, ymcrno pernctpos 0001

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

PacueTt KoHTponbHoMn cymmbl. CRC Calculation

Function code

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

A001

Exclusive OR
2nd shift

A001

Exclusive OR
3rd shift

A001

Exclusive OR
4th shift

5th shift

AQ001

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

AQ001

Exclusive OR
3rd shift

A001

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 11141 0
0000 1000 01004 0111 1
1010 0000 0000 0001
1010 1000 0100, 0110
0101 0100, 0010~ 0011 0
0010 € 1010~ 0001 0001 1
1010 0000 0000 0001
1000 ~ 1010 0001 0000
0100 0101 0000 1000 O
001070010 » 1000 0100 O
0001 0001 0100 0010 O
0000 0000
0001 0001 0100 0010
0000 1000 1010 0001 0
0000 0100 0101 0000 1
1010 0000 0000 0001
1010 0100 0101 0001
0101 0010 0010 1000 1
1010 0000 0000 0001
1111 0010 0010 1001
0111 1001 0001 0100 1
1010 0000 0000 0001
Two byte (16 bit) Register Overflow
HB LB Bit
1101 1001 0001 0101
0110 1100 1000 1010 1
1010 0000 0000 0001
1100 1100 1000 1011
0110 0110 0100 0101 1
1010 0000 0000 0001
1100 0110 0100 0100
0110 0011 0010 0010 O
0011 0001 1001 0001 0

LIZANTAN.COM
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Fourth Byte 08 0000 1000
Exclusive OR 0011 0001 1001 1001
1st shift 0001 1000 1100 1100 1
A001 1010 0000 0000 001
Exclusive OR 1011 1000 1100 1101
2nd shift 0101 1100 0110 0110 1
A001 1010 0000 0000 0001
Exclusive OR 1111 1100 0110 0111
3rd shift 0111 1110 0011 0011 1
A001 1010 0000 0000 0001
Exclusive OR 1101 1110 0011 0010
4th shift 0110 1111 0001 1001 0
5th shift 0011 0111 1000 1100 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0111 1000 1101
6th shift 0100 1011 1100 0110 1
A001 1010 0000 0000 0001
Exclusive OR 1110 1011 1100 0111
7th shift 0111 0101 1110 0011 1
A001 1010 0000 0000 0001
Exclusive OR 1101 0101 1110 0010
8th shift 0110 1010 1111 0001 0
Fifth Byte 00 0000 0000
Exclusive OR 0110 1010 1111 0001
1st shift 0011 0101 0111 1000 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0101 0111 1001
2nd shift 0100 1010 1011 1100 1
A001 1010 0000 0000 0001
Exclusive OR 1110 1010 1014 1101
3rd shift 0111 0101 0101 1110 1
A001 1010 0000 0000 0001
Exclusive OR 1101 0101 0101 1111
4th shift 0110 1010 1010 1111 1
A001 1010 0000 0000° 0001
Exclusive OR 1100 1010 1010 1110
5th shift 0110 0101 0101 0111 0
6th shift 0011 0010 1010 1011 1
A001 1010. ~ 0000 0000 0001
Exclusive OR 1001 0010 1010 1010
7th shift 0100 1001 0101 0101 0
8th shift 00100100 1010 1010 1
A001 1010 0000 0000 0001
Exclusive OR 1000 0100 1010 1011
Sixth Byte 01 0000 0001
Exclusive OR 1000... 0100 1010 1010
1st shift 0100 0010 0101 0101 0
2nd shift 0010 0001 0010 1010 1
A001 1010 0000 0000 0001
Function code Two byte (16 bit) Register Overflow

HB LB Bit

Exclusive OR 1000 0001 0010 1011
3rd shift 0100 0000 1001 0101 1
A001 1010 0000 0000 0001
Exclusive OR 1110 0000 1001 0100
4th shift 0111 0000 0100 1010 O
5th shift 0011 1000 0010 0101 0
6th shift 0001 1100 0001 0010 1
A001 1010 0000 0000 0001
Exclusive OR 1011 1100 0001 0011
7th shift 0101 1110 0000 1001 1
A001 1010 0000 0000 0001
Exclusive OR 1111 1110 0000 1000
8th shift 0111 1111 0000 0100 O

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

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

F'one «NUMBER OF REGISTERS» <16 — konu4ecTBO 3anpaluMBaeMblx perncTtpoB. Ecnv B kagpe 3anpoca
3akasaHo bonee 16 peructpos, perynatop MUK-21-05 B oTBeTe orpaHM4MBaeT MX KONMUYECTBO A0 NepBbiX 16-Tu
perncTpos.

Mpumep pacyeTa KOHTPOSILHOM CYMMbI Ha A3bike 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 A= *buff++ ; // crc XOR with data
bit_counter=0; // reset counter
while ( bit_counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1; // shift to the right 1 position
crc A= O0xA001; /7 crc XOR with O0xA001
}
else
{
crc >>=1; // shift to the right 1 position
}
bit_counter++; // increase counter
}
number_byte--; // adjust byte counter
3
return (crc); // final result of crc
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7.4 dopmat KOMaHpA

YTteHune Heckonbkux pernctpos. Read Multiple Register (03 )
Cnepytowmn dopmat Ucnonb3yeTcs A1 nepeaayy 3anpocoB OT KOMMbOTEpPa W OTBETOB OT YAANeHHOro
KOHTponnepa.

3anpoc yctporctey SENT TO DEVICE:

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

Fne «NUMBER OF REGISTERS» u =16

16-Tn perncTpos.

Mpumep 1:

1. YteHue peructpa

— KONUYEeCTBO 3anpaluvMBaembix pernctpoB. Ecnn B kagpe
3anpoca 3akasaHo 6onee 16 pernctpos, perynatop MUK-21-05 B oTBeTe. orpaHM4YMBaeT MX KONMYECTBO A0 NEPBbIX

3anpoc yctponctBy. SENT TO DEVICE: Address 1,4 Read (03) register 1 (Setpoint)
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OtBeT ycTtponctBa. RETURNED FROM DEVICE: Setpoint set to 100.0
DEVICE FUNCTION NUMBER OF BYTES VALUE OF REGISTERS CRC
ADDRESS CODE
01 03 02 03 E8 B8 FA

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

Cnepytowasi KomaHaa 3anucbiBaeT onpeaeneHHoe 3HayveHne B permctp. Write to Single Register (06)

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

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

YcTaHoBUTE,BpeMs AuddhepeHUnpoBaHmsa perynstopa 74 cekyHabl B yCTporicTBe ¢ 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 ycTponctBa. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
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8 Yka3zaHune mep 6e3onacHocTU

NPEOYINPEXAOEHUE

1 MpeHebpexeHne Mepamu NPefOCTOPOXKHOCTU U NpaBUIaMKU IKCNyaTaumum
MOXeT CcTaTb MNPUYUHOW TPaBMMPOBAHUS NepcoHana WNu nNoBpeXaeHus
ob6opypoBaHus!

2 [Onsa obGecneyeHus 6e3onacHoro ncnonb3oBaHUA o6opy.qOBaHm|
HEeYKOCHUTEeJNIbHO BbIMOJIHANTE yYKa3aHus AaHHOW rnaBbl!

8.1 K akcnnyataummu perynatopa MNK-21-05 ponyckatotcst nuua, umerowme paspelleHne ans pabotsl Ha
anekTpoycTaHoBkax HanpsikeHnem o 1000 B u nsyumsLune pykoBOACTBO MO.3KCMAyaTaluni B MOrTHOM obbeme.

8.2 Okcnnyatauus perynatopa MWK-21-05 paspelwaetcd npyv HamUdMuM  UHCTPYKUMKM MO TEXHUKE
6e3onacHoCcTW, YTBEPXKOEHHOW npeanpuaTMem-notpebutenem B YCTaHOBNEHHOM MOpPSAKE W y4MTblBalOLWEn
crneunguky MpUMEHEHUs perynatopa Ha KOHKpeTHom obObekTe. [Mpuakcnnyaraumm Heobxoammo cobnogaTb
TpeboBanua gencteytowmnx npasun MNT3 n MNTB gnga anekTpoyctaHoBOK HanpspkeHnem o 1000B.

8.3 Perynatop MAK-21-05 pomkeH aKcniyaTMpoBaTbCA B, COOTBETCTBUN C TPeOOBaHUSIMU OENCTBYOLLNX
"MpaBun ycTponcTea anekTpoyctaHoBok" (MYJ).

8.4 Vicnonb3ywnTte HanpsxeHns nutanusa (220B/50F W nepemeHHoro Toka), CooTBETCTBYHOLME TpeboBaHNAM
K anekTponutanuio ans perynstopa MWK-21-05. Mpu nogave HanpsXKeHns nuTaHns Heobxooumoe ero 3HayeHue
OOIMKHO yCTaHaBnueaTbCcs He bonee, Yem 3a 2-3 cekq

8.5 Bce MOHTaxHble U npodunakTmyeckmne paGOTbI AOJDKHblI  NMpoBOAUTbCA NpPWU  OTKIMKOYEHHOM
ANEeKTponnTaHnun.

8.6 3anpewaeTcs nogknoyaTh U OTKIIOYaTb COeaMHUTENN NPU BKIMIOYEHHOM 3MNEKTPONUTaHUN.

8.7 TwaTenbHO npou3BoAMTE MOAKMYEHME »C cobniogeHnemM MNoNApHOCTU BbIBOAOB. HenpaBunbHoe
nogknwyeHne wunn noaknioyeHne pa3beMoB MNpu BKIKOYEHHOM MNUTaHUKM MOXET MpUBECTU K NoBpeXaeHuto
ONEKTPOHHbIX KOMMNOHEHTOB peryndatopa.

8.8 He nogkntovarite Hencnonb3yeMble BbIBOAbI.

8.9 Mpwu pasbopke perymsitopa AMs ycTpaHeHus HewucnpaBHocTen perynsatop MUK-21-05 porkeH GbiTb
OTKIIOYEH OT CETU IMEKTPONUTAHUS.

8.10 Mpu n3BnEYeHUN perysIsTopa 13 Kopryca He NpuKacanTech K ero afeKTpUYEeCKUM KOMMOHEHTaM U He
noagepranTe BHyTPEHAME Yanbl U YaCTV yaapam.

8.11 Pacnonarante perynatop MWK-21-05 kak MOXHO pfanee oOT YCTPOWCTB, TEHEPUPYOLNX
BbICOKOYACTOTHbIE wu3nyyeHue/ (Hanpumep, BY-neun, BY-cBapouHble annapatel, MalwwHbl, UM npubopsbl
ucnonb3yoLmne nMnynbeHble HanpsixeHus) Bo nsbexaHne cboes B paboTe.
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9 MopsaAoK yCTAaHOBKM U MOHTaXa

9.1 TpeboBaHMA K MeCTy YCTaHOBKU
9.1.1 Perynstop MMK-21-05 paccuntaH Ha MOHTaX Ha BEPTUKamNbHOW NaHENW SMeKTPOLLUTOB.

9.1.2 Perynatop AOMKEH YyCTaHaBMMBATLCS B 3aKPbITOM B3pbiIBOOE30MacHOM M noxapobesonacHom
nomeLLeHnn. Vcnonbayinte perynatop npu Temnepatype M BaXHOCTW, OTBEYaloLMX TpeGoBaHUSAM U yCroBUsSIM
3KCMnyaTaumu ykasaHHbIM B rMaBe 3 HaCTOSILLErO PyKOBOACTBA.

9.1.3 He 3arpomoxpgainte NpoCTPaHCTBO BOKPYr YCTPOMWCTBa ANs HOpManbHoro TenfoobmeHa. OTBeauTe
[OCTaTOYHO MecTa NS eCTECTBEHHOW BEHTUNAUMM YyCTpoicTBa. He 3akpbiBaTe BEHTUNSALMOHHLIE OTBEPCTUA Ha
Kopnyce ycTpouncTtBa. Ecnv perynatop noaBepraeTcs HarpeBaHWlo, ANS ero oxXnaXaeHwus,4O TemnepaTypbl HuxXe
50°C, ucnonb3ynte BEHTUNATOP.

9.1.4 MN'abapwuTHble U NpucoeanHUTENbHBbIE pa3mepsbl perynsatopa MUK-21-05 npuBegeHs! B MpunoxeHun A.

9.2 CoeguHeHMe ¢ BHELUHUMU YCTpOVICTBaMM. BxogHble U BbIXOAHbIe Lenu

9.2.1 BHUMAHME!!! Mpwn nogkntoveHum perynatopa MUK-21-05-cobniofaterykasaHus mep 6esonacHoctu
pasgena 8 HacTosiLLero pykoBoaCTBa.

9.2.2 KabenbHble cBa3n, coeauHsiowme perynatop MUK-21-05, nogknioyatotcs Yepes KrneMMHble KONOAKM
COOTBETCTBYIOLUMX KNEMMHO-GMOYHBIX COeAuHUTENEN B COOTBETCTBUU .C TpeboBaHuamu aencteytowmx "lMNpasun
YCTPOMCTBA 3NEKTPOYCTaHOBOK".

9.2.3 lNopgkntoyeHne BXOAOB-BbIXOA0B K perynatopy MUK-21-05 nponsBoasaT B COOTBETCTBMM CO CXEMaMU
BHELLHWNX COeQNHEHWI, MPUBEAEHHbIX B NpUnoxeHun b.

9.2.4 Tlpy NOAKMYEHUN FVHUA CBA3W K BXOAHbIM W BbIXOAHBIM KnemMam npuHUManTe Mepbl Mo
YMEHDBLUEHNIO BIUSAHUSA HaBEAEHHbIX LUYMOB: UCMOMb3yUme BXOAHBIE, W (MNN) BbIXOAHbIE LIyMOMoAaBMsALNE
GunbTpbl Ana perynatopa (B T.M. ceTeBble), Wymonogaensolwme uneTpbl Ans nepudepunHbIX YCTPONCTB,
UCNOonb3ynTe BHYTPEHHME LndpoBble hunbTpbl aHanorosbiX Bxodos perynartopa MUK-21-05.

9.2.5 He ponyckaeTtca o6beanMHATL B Of4HOM Kabene (KryTe) uenu, no KOTopbIM NepefalTcs aHanorosble,
UHTEPdENCHbIE CUTHaNbl U CUMbHOTOYHbIE CUTHaMBHBIENUANU CUITBHOTOYHbIE CUIOBbIE Uenu. [ns ymeHbLleHUs
HaBEeAEHHOrO LWyMa OTAENUTE NNMHUKN BbICOKOTO HaMPSHKEHWS UAW NUHWKW, NPOBOASALLME 3HAYUTENbHbIE TOKM, OT
ApYyrMX NuvHWA, a Takke u3beravite napannenbHoro \unu obLero NOAKMIYEHUS C NMHUAMU MUTaHUS Npu
NOAKIIOYEHUN K BbIBOAAM.

9.2.6 HeobxoamMmocTb 3KpaHWpOBaAHWMS kabenew, \no KOTOpbIM nepedaeTcs MHopMauusi, 3aBUCUT OT
ONuHbl kabenbHbIX CBSI3eM M OT YPOBHS NOMEX, B 30HE Mpoknagku kabens. PekomeHayeTcs ucnonb3oBaTb
nsonupyowme Tpybkn, kaHanbl, NOTKA MU SKPAHUPOBAHHBIE MVHUN.

9.2.7 TlpyMeHeHue 3KpaHVPOBaHHOW BWTOW MNapbl B  MPOMBILFIEHHBIX  YCMOBUAX  SABNAETCH
npeanoyTUTENbHBLIM, MOCKOMbLKY 3TO obecnevymBaeT NonyvyeHne BbICOKOro COOTHOLUEHWUS CUrHam/luym v 3awmTy oT
CWHpas3HOM nomexu.

9.2.8 lNopgkntoyanTe cTabunmusaTopbl MNK LWymMmonoaasnsowme dunbTpbl K NepudeprunHbiM yYCTPONCTBaM,
reHepVpyLWUM  3MEeKTPOMarHUTHble W »WUMMYyNbCHbIE MOMEXW (B YacTHOCTW, MOTOpaM, TpaHcdopmaTopam,
coneHovgam, MarHUTHbIM KaTyLlKaM 1 ApYrdM,yCTPOMCTBaM, MMEIOLLMM U3NyYaloLme KOMMNOHEHTbI).

9.3 MNMoaknoYeHne INeKTponuTaHus 6110KkoB

9.3.1. BHUMAHMUE!!! T[lpn NOAKMOYEHUN INEKTPONUTAHUSA perynsitopa cobnpaTb ykasaHus Mep
6e3onacHocTM pasgena 8 HacTosiuero pykoBoACTBa.

9.3.2. Ons o6GecneyveHns crtabunbHol paboTbl obopynoBaHWS konebaHWst HanpsbkeHUs UM 4acToThbl
nuTaloLen 3NEKTPOCETY AOMKHbI HAaXOAMTbCA B Npefenax TexXHUYeckux TpeboBaHWi, ykasaHHbIX B pasgene 3, a
ONSA KaXOoro COCTaBMsAoLEro KOMNOHEHTa CUCTEMbI — B COOTBETCTBUM C MX PYKOBOACTBaMU Mo akcnnyaTtaummn. MNpu
Heo6XoaAMMOCTH, ANA HEMPEepbIBHbIX TEXHONOMMYECKMX MpPOLECcCOoB, AOMKHA ObiTb MpedycMoTpeHa 3awmrta oT
OTKITHOYEHNS (MNN BbIXOAa&, M3 CTPOS) CUCTEMbI NOAAYN ANEKTPONUTAHUSA — YCTAaHOBKOW UCTOYHUKOB BecnepeboriHoro
nuTaHus.

9.3.3. [Ing,perynatopoB C WCMONHEHMEM ANS NUTaHUs OT ceTu nepemeHHoro Toka 220B nposopa
SMNEKTPONUTaHUSA CeTU nepeMeHHoro Toka 220B noakno4aloTcs pasbeMHbIM COeQUHUTENEM, PacrnonoXeHHbIM Ha
3adHen naHenu perynaropa.

9.3.4. YcTaHaBnvBas LWyMONoAaBnsowui unbTp (CUrHanbHbIA NN ceTeBon), 06a3aTenbHO YTOYHUTE ero
napameTpbl (MCNOMb3yeMoe HarnpshkeHne u nponyckaemble Toku). Pacnonaravite unbTp Kak MOXHO Gnvke K
perynatopy.
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10 NMoaroToBKa K paboTe. lNopaaok paboTbl

10.1 NMoproToBKa K paboTe

MopkntoyeHne BxOQoB-BbIxOA4oOB k perynatopy MWK-21-05 npousBogaT B COOTBETCTBMM CO CXeMaMMu
BHELLHWX COeaNHEHWI, MPUBEAEHHbIX B NpUnoxeHun b.

10.2 KoHcburypauus perynstopa

PerynaTtop npeacraesnsaet cobor cBO6GOAHO NpOrpaMMmpyeMblii KOMNaKTHbIN perynatopallons3oBartens, He
UMEIOLLNIA 3HAHWIA 1N HaBbIKOB MPOrPaMMUPOBAaHUS, MOXET MPOCTO BbI3biBaTb WM MCMOMHATL PasfindHbie yHKUUM
nytem koHdwurypauum perynatopa MUK-21-05. Perynsatopel MAK-21-05 oveHb rmbkue B MCNOMb30OBAHNM U MOTYT
ObICTPO ¥ Nerko, W3MEHMBLUM KOHMUIrypaumio, BbINOMHUTL OOMbLIMHCTBO BCTpPeYaeMbIxy TpeboBaHnn u 3apad
yrpaBreHns TEXHONMOrMYeCKUMn npoLeccamm.

Perynatopsl MWK-21-05 KoH(burypupyloTca 4Yepes nepefHo naHefb. perymsTopa  unuv  yepes
ranbBaHWYeckn pasgeneHHbii uHTepdenc RS-485 (npotokon ModBus), 4Tof Takke MO3BOASET MCMNONb30BaTh
perynaTop B KayecTBe YAareHHOro KOHTponnepa npu paboTe B COBPEMEHHbIX CeTAX \ynpaBreHus u cbopa
MHopMaLmK.

MapameTpbl KoHUrypaumm perynatopa MWK-21-05 coxpaHsloTcs "By, SHEProHEe3aBUCUMOW NaMATU U
perynatop cnocobeH BO30OGHOBWUTL BbINOMHEHME 3a4ay YNpaBrieHus Noche NpepbiBaHNS HanpsbkeHus NUTaHus.
BaTtapes pe3epBHOro NMTaHUA He UCNOMb3yeTcs.

Mporpamma koHdpurypauum perynsitopa MUK-21-05 pgorkHa BbiTe cocTaBneHa 3apaHee U odopmieHa B
Buae Tabnuubl (CM. NnpunoxerHne B), yto n3basut nonb3osaTens oT ownBOK Npy BBOAE NapameTpoB KOHUrypaumu.

HasHayeHne anemeHTOB nepedHen naHenu, Ha3HayYeHWe CBEeTOAMOOHbIX WHAMKATOPOB M KnaBuw
npeacTaBneHo B COOTBETCTBYHOLLMX pasfenax rnasbl 5. [Mopsigok KoHUrypauum n3noxeH B rnase 6.

10.2.1 MopsaoK HACTPOMKM aHaNoOroBbIX BXO4OB

Mpun HacTpoiike 1 NnepecTporike C OQHOro TUNa BXOAHOrO CUFHana Ha Apyrow Tun, HeobxoaMMo NpyMBeCTU B

COOTBETCTBME crieayoLlee:

- napameTpbl MEHIO KOHbUrypaLum, oTBevatLLmMe TUny BXO4HOro curHana,
- NMOMNOXEHWS NepemMblyek Ha KIeMMHO-brnoYHOM coeanHuTERe,
- NONOXEHWS NepeMblYek Ha MoZyne YHMBEpCarbHbIX BXOAOB (YCTaHOBNEHHOM BHYTPU perynstopa).
Tunbl BXOAHBIX CUrHAMNOB, U NOMoXeHUs NepeMbINEK npyBeaeHsl B Tabnvue 10.1.

Tabnuua 10.1 — MNMonoxeHns nepemMbIdeK Ans pasHblX TUMNOB BXOAHbIX CUrHAMoB

MonoxeHune MonoxeHue
Koa Bxona nepemMbIYyeK Ha nepeMbliyeKk Ha
Tun BXogHOrO CUrHana npu 3akase Mapametp meio KB3-25-11, MoAyne
KOHdurypauumm KB3-28P-11, yHUBepcanbHbIX
perynaTopa KB3-28K-11, BXO10B
KB3-28C-11 (punc.10.1)
AHanoroBbiv Bxog All

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], [56-7] 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], [5-7] J1[1-2], J3 [3-4]
TCM 100M, -50 ... +200°C 09 [2.00]=0003 JP1[1-2], [5-7] J1[1-2], J3 [3-4]
TCM rp.23, -50 ... +180°C 10 [2.00]=0004 JP1[1-2], [5-7] J1[1-2], J3 [3-4]
TCI 5001, Pt50, -50 ... +650°C 11 [2.00]=0005 JP1[1-2], [5-7] J1[1-2], J3 [3-4]
TCI1 100M,4Pt100, -50 ... +650°C 12 [2.00]=0006 JP1[1-2], [5-7] J11[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], [5-7] 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]
TNP (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]
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I'Ipo,qomKeHme Tabnuupbl 10.1 — MNonoxeHus nepemMbldeKk Ona pa3HblX TUNOB BXOAHbIX CUrHaoB

AHanoroBbiv 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 [3.001=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, RBX=27 kOM 04 [3.001=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 B 06 [3.00]=0000, [3.01]=0000 JP2[1-2], [5-7] J2 [3-4], J4 [3-4]
0-2B 07 [3.001=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] 42 [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]
TCMrp.23, -50 ... +180°C 10 [3.00]=0004 JP2[1-2], [5-7] J2 [1-2],d4 [3-4]
TCI 500, Pt50, -50 ... +650°C 11 [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]
TCM rp.21, -50 ... +650°C 13 [3.00]=0007 JP2[1-2], [5-7] J2[1-2], J4 [3-4]
TXKK (J), 0 ... +1100°C 16 [3.00]1=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]
TMMn10 (S), 0.... +1600°C 18 [3.00]=0014 JP2 [1-2],[5-7] J2[3-4], J4 [1-2]
TNP (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]

MpumeyaHums.

1. TlonoxeHue nepeMblieKk Ha KINEeMMHO-GMOYHOM COeavHWTEne [Ns WHaGTPOWKY aHamnoroBbiX BXOLOB [OMKHO
COOTBETCTBOBATb MOMOXEHWMIO MEPEMblYeK Ha aHarioroBOM BXOAE Ha Mrarte Mpoueccopa, a Takke COOTBETCTBOBaTb HOMEpY
napamMeTpa MeHI0 KOH(UrypaLmy aHanoroBoro Bxoda oTBevatoLero 3a TUi, BXO4HOro curHara.

2. CwmelleHve BxoaHoro curHana 4-20MA ycTaHaBnvBaeTcs NporpaMMHO.

3. XapaKkTepucTUKn TUMoB BXOAHbLIX CUrHanoB npveeaeHsbl B pasgene 3.
4. Mopsaok kKannMbpoBKU BXOAHBLIX aHaNoroBbix CUrHaNoB fNpUBEAEH B'pasgene 11.
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PucyHok 10.1 — lNonoxeHue nepembidyeK Ha riame rpoyecopa

10.3. Pexxum PABOTA

lMocne BbINONHEHUst onepaunin KoHdUrypaumm, perynatop nepesoaaT B pexum PABOTA (cm. rmasy 6)
Haxumas krasnwy [D].O10T nepexon Takke OCyLIECTBMSAETCA aBTOMATUYECKN MO UCTEYEHUM OKOMO 2-X MUHYT,
Aaxe ecnv napameTpbiHe Bbinv MogndULUMPOBaHbl U HE HaXMmanachk HU OgHa knaBsuvlia, perynsaTtop nepengeTt B
pexum PABOTA. By pexnme PABOTA npoucxoduT uaMepeHve M obpaboTka BXOOHbLIX CUrHamoB Mo 3agaHHON
nporpamme, a Takke (opMMPOBAHNE BbIXOAHOMO YNPaBnsoLLEro BO3AENCTBUS.

[Ina BOCCTaHOBMEHWUA MapamMeTpoB HAaCTPOWKM MPeanpuUSTUS M3rotoButens (yctaHoBKa 3HAYeHWn mno-

YMOJ4YaHUi0) Heobxoanmo:

® OTKINK4YUTb NUTaHNE perynatopa,

e HaxaTb knasuwy [¢],

e yaepxuvBas HaxaTon knasuwy [¢] BknounTb NuTaHue,

e OTNyCTUTL Knasuwy [&].

Mocne npoBeaeHns AaHHOW onepauum HeobxoaUMO NPOU3BECTU COXpPaHEHME NapaMeTpPoB MO-yMOMYaHUo
B 3HEproHesaBUCUMOMN NamaTu (cM. pasgen 6.5.5).
BHumaHue! Heobxodumo nomHums, 4mo 0aHHasi ¢hyHKUUsS He umeem obpamHoz0 delicmeus.
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10.4 NMepepaToyHana dyHkuua NMUA-perynaropa MUK-21-05

Perynatop MWK-21-05 noctpoeH Taknum 06pa3om, 4To B npouecce paboTbl B KaXAbli MOMEHT BpeMeHu t
Ha BbIxoAe perynatopa 6yaet popmuposaTbest Bosgencteme Y(t) B 3aBUCUMOCTM OT BXOAHOIO curHana perynsropa
E(t) — paccornacosaHve mexay BxoAHbIM napameTpom PV n 3agaHuem perynsatopa SP.

3aBMCUMOCTb Mexay BXOAHbIM curHanom perynsatopa E(t) n BeixogHeim Y(t) onpegenser nepegaTtoyHas
dyHKuns perynsatopa. Anroputm npeobpasoBaHus perynstopa COAEPXWUT Tpu COoCTaBnsowue perynsropa:
nponopunoHansHasa  (M-coctaensiowasn), uHTerpanbHas (M-coctaensowasn) u  auddepeHumnansHas  (O-
cocTaBnsoLLas).

B 3aBMCHMOCTM OT YCMOBHOIO pasmMeLleHns 3TUX COCTaBMSAOLWMX BHYTPU perynatopabyaeT onpegenstscs
ero ctpyktypa ([10.19]=0000 — napannensHas, [10.19]=0001 — cmelwaHHasn) n nepegaToyHas QYHKUMS.

Anroputmuyeckue cxembl NMUA-perynatopa MUK-21-05 B cnyyae napannenbHON M CMELLAHHOW CTPYKTYpPbI
nokasaHbl Ha pucyHke 10.2.

Kp
E(t) 14 +
R
T, a
a)
Kp
E(t) & 1 dt XY
P— f,([ -
d
T, E
6)

PucyHok 10/2 — Cmpykmypbi TN/ peaynsmopos MUK-21-05:
a — naparnneneHas cmpykmypa N peaynamopa;
6 — cmewaHHas cmpykmypa /[ peaynamopa.

CornacHo pucyHka 10.2 gns napannensHomn CprKTypr perynsiTopa nepegatodHas yHKUMsS UMeeT BUA;

dE®)
Y(t)=Kp-E(t)+ l!E(t)dt T

AN CMELIaHHOW CTPYKTYpbI perynstopa nepeaatoyHast beHKLI,VIﬂ uMeeT Bua:

Y (t) = Kp- E(t)+—ij(t)dt T, dE?)

rae K, — koadULMEHT NponopLYOHanbHOCTH perynﬂTopa (napameTp MeHto KoHdwurypaumm [1.00]), T; —
BPEMSI UHTErpMpOBaHWsA perynsitopa (napameTp MeHio koHdurypauum [1.01]), Tz — Bpems guddepeHumMpoBaHus
perynsatopa (napameTp MeHto koHdurypauum [1.02]).

To ecTb MpW MUCMOMb30BaHWM CMELUAHHOW CTPYKTYpbl PErynsatopa B CpaBHEHUMU C napannenbHon T;
ymeHbLuaeTcs B Kj, pas.
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10.5 PyyHas ycTaHOBKa napaMeTpoOB perynmpoBaHus No nepexoaHon pyHKUum
obbeKkTa perynupoBaHus

Ecnn 3apaHa nepexogHas yHKUusi oObekTa perynupoBaHUsi unyM oHa MOXeT ObiTb onpegerneHa, To
napameTpbl perynupoBaHnss MoryT ObiTb YCTAHOBIEHbI COMMAacHO YCTAHOBOYHbIM AMPEKTUBAaM, YKa3aHHbIM B
cnpaBoyHuKax. MNepexogHas yHKUMS B MONOXeHWUM perynsatopa «PydyHOM pexum» MoxeT OblTb 3anucaHa 4vepes
CKkaykoobpa3Hoe W3MEeHEeHWe YMpaBAsloLWEero BO3AENCTBUA W XapakTep perynvpyemMon BenuyMHbl  MOXeT
pernctpupoBaTbcsa camonucueM. Mpu 3Tom nonyvaeTtcsa nepexodHas PyHKUMsS, NprubnunsutensHO COOTBETCTBYOLLAsN
yKasaHHOM Ha pucyHke 10.3.

Xopolwme cpegHWe BeNWYMHbI M3  YCTAaHOBOYHbIX MNapamMeTpoB perynstopa »hatwT cnegylowme
aMnupuyeckue popmynei:

M - perynaTop:
KoadpduumeHT yeunenmsa Kp ~ L / [D * Ko]
MU - perynaTop:

KoadpdpmumeHT ycunenns Kp ~0,8 * (L /[ D * Ko])
Bpems nuterpmposanus Ty~ 3 * D

ML - perynatop:
KoadpdpmumeHT yeunenwmnsa Kp ~ 1,2 * (L /[ D * Ko])

Bpems nuterpmpoBanus Ty ~ D
Bpems anddepeHuuposanus Tp~ 0,4 * D

Y
Y
L
. >i Ko=xfy
T
X

D

PucyHok 10.3 - lNepexadHas hyHKUUsST 06 bekma peaynuposaHusi ¢ caMoB8blipagHU8aHUEM

Y — ynpaBnsioLlee Bo3aencTeme

y — ynpasnsioLee Bo3encTane

X — perynupyemMas senuyuHa

t — Bpewms

D — Bpems8agepxku

L - BpemMsa BblpaBHMBaHUSA

Ko — nepeaaToyHbli KO3hhMLMeHT 06beKTa perynnpoBaHus.
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11. KannbpoBka 1 npoBepkKa perynatopa

Kannbposka perynatopa ocyLlecTBnseTcs:

e Ha 3aBoge-usrotosutene npu BbiMycke perynaropa

e [lonb3oBatenem:
- PN CMeHe Tuna gatyvka (nepekoHdurypaummn perynsaropa)
- MpW 3ameHe Aartyvka
- PV U3MEHEHWUN ANNHBI NUHWUIA CBA3N

BHumaHue!!l Bxod Ha yposHu kanubpogok 16, 17, u 18 meHI0 KOHGbueypayuu 603MOXEH
morbKo 05151 PyYHO20 pexuma pabomebl peaynsimopa.

11.1. KannbpoBka aHanoroBbIX BXO40B

11.1.1. NMopsaaok KanMbpoBKN YHU(ULMPOBAHHbIX BXOA0B

B pexume KoHuMrypaLmm yctaHoBUTE NapameTpbl COOTBETCTBYOLLMNE:
- TMNYy WKanbl aHanorosoro Bxoga Al1 — 2.00
- TMny aHanorosoro Bxoga Al1 —2.01
- MonoxeHune geummansHoro pasgenurtens — 2.04
- HmxHuin npepen pasmaxa wkansl — 2.05
- BepxHun npegen pasmaxa wkanbl — 2.06

Hanpumep, yctaHoBneHbl napameTpsbl yHuduumposaHHoro exoga Al1:
- 2.00=0000 un 2.01=0000 cooTteeTcTBYylOLWME (0-5, 0-20MA).

Py4Has kanubpoeka

1) B pexvume koHdurypaumm yctaHoBuTe napameTp 16.00 "Kanubposka Hynsi aHanorosoro Bxoga Al1
(napameTp)". Mogkntounte k aHanorosomy Bxogy Al1 perynatopa MUK-21-05:06pa3suoBblii UCTOYHWK NOCTOSIHHOIO
TOKa COrfacHO CXemMe BHEeLUHUX coeauHeHun (cM. npunoxeHune,b1, B.2). YcTtaHoBUTE BENMUYUHY curHana paeHyto 0
MA (M 4 MA) B 3aBMCMMOCTM OT UCMONTHEHUS KaHarna, cootBeTeTBytowwyto 0% ananasona. Haxvumas knasunwm [A]
unu [ V] yctanoeute Ha aucnnee MAPAMETP 3HauyeHne B TexHUYECKUX eamHuuax, cooreetctayowee 0%. Haxartb
knasuwy [¢]. Cm. pasgen 11.1.4 Tunbl 4aTYNKOB 1 peKOMEHAYEMbIe-fpedenbl KanubpoBKK.

2) ABTOmaTu4yecku yctaHoBuTcs napameTp 16.01. "KanubpoBka MakcuMyma aHanorooro Bxoga Al1
(napameTp)". YcTaHOBUTE BEMWYMHY curHana pasHyto 5 MA (uiu, 20 MA) B 3aBMCUMOCTU OT WUCMOJSTHEHWSI KaHana,
cooTeeTcTBytowyto 100% pauanasoHa. Haxumaa knasuwn [A] wnnm [V] yctaHosute Ha gucnnee NMAPAMETP
3HaYeHue B TEXHUYECKMX eaunHMLax, cooTBeTcTByloLlee 100,0%xHaxats knasuwy [&].

3) Ansa 6onee ToyHOM KanMBpPOBKK kaHana NOBTOpUTE onepauunio 1 n 2 HeCKONbKO pas.

Aemomamudyeckas kanubpoeka

1) B pexume koHdurypauum yctaHoBuTe napameTtp 16.00. Mpu Haxatum knasuwmn 3BL  BkntoyaeTtcs
aBTOMaTmyeckass kanumbpoBka, 4YTO conpoBoXgaeTtcsa muraHvem napameTtpa 00 (npu kanubposke Hyns). [Mpu
muraHum 00 Ha aucnnee 3ABOAHHA HyxHO nopate Ha BXOA CUrHam KOTOPbIA COOTBETCTBYET Hauvany Lukanbl u
HaxaTb knasuwy BBIA. Knasuwa BBIOdhukcnpyeT HOBOe 3Ha4eHne kanmbpoBKu.

2) MNotom HaxaTtb knasuwy 3BA.»Ha wnHaoukaTope HayHeT muratb 01 (Npu kanubpoBke Makcumyma).
lMopaiTe Ha BxO4 CUrHanm KOTOPbIA COOTBETCTBYET KOHUY LKanbl. Haxmute knasuwy BBIO onsa 3anomuHaHus
3HayeHus kanubposku. KanmbpoBky pekoMeHA0BaHO NponTy ABa pasa.

YcTtaHoBvB napameTpbl BxoAarAl2 ypoBHA 3, aHanormyHo npousseavTe kanubpoBKy aHanmoroBoro BxoAa
Al2 (BHelHAS 3agaHHasn Touka). MapameTpsbl kanmbpoBky aHanorosoro exoaa Al2 17.00 - 17.01.

Heo6xodumo mnoMHUMBb;. 4TO MOCMe npoBedeHust kanubpoBkM HeobxoAMMO MPOM3BECTM 3anucb
napameTpoB (KO3hdMLUNEHTOB \KanubpoBKN) B SHEproHe3aBMCUMYK namsATb (CcM. pasgen 6.5.5), B npoTvBHOM
cryyae BBefeHHas nHopmauma He ByaeT coxpaHeHa Npu OTKIIOYEHUN NUTaHUS perynsiTopa.

11.1.2. NopaAaok kanMOpPOBKM BXOAOB ANsl NOAKMOYEHUA AAaTYNKOB TEPMOMETPOB CONPOTUBMEHUSA
TCM 50M

1) B napameTpax KoHdurypaumm, ypoBeHb 2 yCTaHOBUTL:

Tun wkanbl aHanorosoro Bxoaa Al1 2.00=0002

2) MMopknwuuTb MarasuH conpoTtuBneHun P4830/1 (Mnn  aHanorMyHbIM NpUMbop C  aHanorMyHbIMK
XapaKkTepucTMkammn He Xyke ykasaHHbIX) K Bxoay Al1 BMecTo mogkntoyaemoro gatymka TepmonpeobpasosaTens
COMPOTUBIIEHNS COTNTACHO CXeMe BHELLHUX COeQUHEHUI (CM. npunoxeHne b.4, B.5).

3) Ha marasviHe, conpoTvBNEHUI YCTAHOBUTL 3HaYeHWEe COMPOTMBMEHWUS ANs BbIBpaHHOro TMna Aatyuka
39,225 Om, COOTBETCTBYIOLLEE HAaYallbHOMY 3Ha4YeHuo npy kanubposke. Haxats knasuwy [¢]. Cm. pasgen 11.1.4
Tvnbl AaTYNKOB U PekOMeHOyeMble Npeaernbl KanMbpoBKu.

4) B pexume koHdpwurypaumm yctaHoBuTe napameTp 16.00 "KanuGpoBka Havana wkanel Bxoga Al1".
Haxumas knasvwm [A] vnn [V] ycTaHoBWTE Ha Aucnnee 3HavyeHue, COOTBETCTBYKOLLEe TemnepaTtype Havana
LIKanbl npu kanubposke "-50,0°C". Haxatb knasuiuy [&].

5) ABTOMaTM4eckn yctaHoButcst napameTp 16.01 "Kannbpoeka koHua wkanbl Bxoga Al1".

6) Ha marasvmHe conpoTuBREHU yCTaHOBUTbL KOHEYHOE 3Ha4YeHwe COMpPOTMBIIEHUS Mpu Kanubposke ANS
BbIGpaHHOro Tuna gatyvka 92,775 Om.

7) Haxxumasa knasuwn [A] unu [ V] ycTaHoBUTE Ha AuUCNnee 3HayeHne, COOTBETCTBYIOLLEE KOHLY LiKanbl
npw kanubposke "200,0°C". Haxats knasuwwy [¢].

8) [ns 6onee TouHOM KanMBPOBKK kaHana NoBTOpUTe onepauun 3 - 7 HECKOMbKO pas.
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11.1.3. Kanu6poBka BxoAa ANA NOoAKMNOYEeHUA AaTYMKOB TepMoMeTpoB conpotuBneHna TCM 100M,
TCN 100N, TCM 500 n Tepmonap
Kannbposka Bxoga npov3BoanTcsa aHanornyHo kannbposke Bxoga TCM 50M, 3a ucknioyeHnem yCTaHOBKU
WHbIX 3Ha4YeHWI Havana v KoHua wkanbl Ana TCI1, HayanbHbIX N KOHEYHbIX 3HAYEHU COMPOTUBIEHUIA HA MarasuHe
COMpPOTUBIEHNS.

[Ons Tepmonap npu kanubpoBKke ycTaHaBMMBAETCH Hayano M koHel wkanbl Ha MUK-21 1 HavanbHble ©
KOHeYHble 3Ha4YeHWst HanpsKeHWn OT kanubpaTopa HanpshKeHUs KOTOpble MM COOTBETCTBYHOT (CM. pasgen 11.1.4
Tvnbl 4aTYNKOB N pekoMeHayeMble Npeaensl Kanmbposku).

11.1.4. Tunbl AaTYNKOB U peKOMeHAYyeMble npeaerbl KanMbpoBKK

Tabnuua 11.1.4. Tunbl 4ATYMKOB U PEKOMEHAYEMbIE NPEeaerbl KanubpoBKu

Kop Bxona MpenentHble MpenenbHble 3HaYeHUs1 MonoxeHune
T lpaayupoBouHas MHAMLMpPYeMbie BXOAHOro cUrHana npm nepeMblyek Ha
mn XapaKTepucTHKa 3HaueHus Npu KanubpoBke perynsaTopa nnarte BXogoB
[aryunka
m HCX KanubpoBke
Napawmery erynstopa
A|1p_ 2_03 perynaTop Hauvan. Koneunoe | Al1-J1 J3
Al2 — 3.00 3HayeHue 3HaveHmne Al2 - J2 J4
0-5 mA 0 mA 5MA [5-6]
0-20 A 0,0 ... 100,0 % 0 mA 20 mA [5-6]
4-20 MA unm B 4 mA 20 vA [5-6]
0000 0-10B JluHeriHas YCTaHOBIEHHbIX 0B 10B [3-4] [5-6]
0-2B TEXHUYECKMX 0B 2B [5-6]
0-75 mB eguHuuax 0 mB 75 mB [1-2]
0-200 mB 0 vmB 200 mB [3-4]
0-5 MA Ksanpatvinas 0 MA 5 MA [5-6]
0-20 MA Ap 0,0 ... 100,0 % 0 MA 20 MA [5-6]
4-20 MA (Bxop KanmBpyeTcs Kak wnu B 4 mA 20 mA [5-6]
0001 0-10B nme@.ubm 32¥8M yCTaHOBHEHHBIX 0B 10B | [34] [5-6]
0-2B CTaHaBﬂv;BaeTCﬂ TEXHUYECKMX 0B 2B [5-6]
0-75 MB Y eanHMLAX 0 mB 75 MB [1-2]
0-200 MB KBa[paTU|Has Wkana) 0 mB 200 MB [3-4]
0002 TCM 50M, W100=1,428 -50,0 °C... +200;0,.°C | 39,225 Om 92,775 Om [3-4]
0003 TCM 100M, W100=1,428 -50,0 °C..£+200,0°C | 78,450 Om 185,550 Om [3-4]
0004 TCM p.23 -50,0 °C... +200,0 °C | 41,710 Om 98,160 Om [3-4]
0005 TCn 50M, W10=1,391, Pt50 -50,0 °C...+650,0 °C | 40,000 Om 166,615 Om [1-2] [3-4]
0006 | TCn ;(t)?(l)_ld Wioo=1,391, .50,0 °C... +650,0 °C | 80,000 Om | 333,230 Om [3-4]
0007 TCn Mp.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 MA (Bxoa kanubpyeTcs Kak unm B 4 mA 20 vA [5-6]
0008 0-10B TNVHEVHbIN, 3aTem YCTaHOBIEHHbIX 0B 10B [3-4] [5-6]
0-2B ycTaHaBnvBaeTcs TEXHUYECKNX 0B 2B [5-6]
0-75 mB nHeapu3oBaHHas eguHuuax 0 mB 75 mB [1-2]
0-200 mB wKafa, cMspasgen 11.2) 0 mB 200 mB [3-4]
JInneapusoBaHHas
(Bxon kanmbpyeTcs kak
0009 Tepmonapa FIMHEVHBIW, 3aTeM amanasoH . . [3-4] [1-2]
yCTaHaBnmBaeTcs Tepmonapsbl
nuHeapu3oBaHHasi
wikana, cm¢ pasgen 11.2)
Tepmonapa o ) ~
0010 KK (J) TXKK (J) 0 ... +1100°C 0mB 63,792 mB [3-4] [1-2]
Tepmonapa o ) )
0011 TXK (L) TXK(L) 0 ... +800°C 0 mB 66,442 B [3-4] [1-2]
Tepmonapa o - -
0012 TXKH (E) TXKH (E) 0 ... +850°C 0 mB 64,922 mB [3-4] [1-2]
Tepmonapa o ) )
0013 TXA (K) TXA (K) 0 ... +1300°C 0wmB 52,410 mB [3-4] [1-2]
Tepmonapa o ) }
0014 TAN10 (S) TMMN10 (S) 0 ... +1600°C 0mB 16,777 mB [3-4] [1-2]
Tepmonapa
0015 TI'IFI)DM(EI;I) P TMNP (B) 0... +1800°C 0mB 13,591 mB [3-4] [1-2]
Tepmonapa 4 (AL o ) )
0016 TBP-1 (A-1) TBP-1 (A-1) 0 ... +2500°C 0wmB 33,647 mB [3-4] [1-2]

curHana csoboaHbIxX KoHLoB Tepmonapsbl. (CMm. MNpunoxeHne B — meHto koHdurypauum n. 2.07, 2.08, 3.07, 3.08).

MpumeyaHue. HasHayeHne nepemblyex:

1. J1 n J3 — aHanoroBbin Bxog Al1, J2 n J4 — aHanoroBbi Bxog Al2.

2. Ecnu ko Bxogy nogkrnoyaetcst Tepmonapa (2.00, 3.00=0009-0016), To B perynsatope eCTb BO3MOXHOCTb KOMMEHcaLm
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11.2. JluHeapusaumusa aHanoroBbix BxogoB Al1 u Al2

DyHKUMS NUHeapu3aumm nogymHeHa aHanorosbiM Bxodam Al1 n Al2. JluHeapusaums gaet BO3MOXHOCTb
NpaBUIbHOIO OM3NYECKOro NPeACTaBEHNS] HENTMHENHbIX PETYNIMPYEMbIX Y U3MEPSIEMbIX MAapamMeTPOB.

* C noMowpbio fuHeapusayuu MOXHO MpoOU3600UMb, Hanpumep, Kanubpoeky emkocmel & numpax, Mempax
KyBuyecKux unu Kunozpammax npodykma, 8 3aeucumocmu om U3MepeHHO20 8X00H020 CU2Hasa yPoBHS 8 eMKOCMU.

Mpwn nHgukaumm nuHeapuanpyemon BennuuHel Bxoga Al1 n Al2, onpegensowmmMmm napaMmeTpamm siBNSAOTCA
Hayano W KoHel LWkKanbl (NPOLEHTHOE OTHOLWIEHWE K [AuanasoHy MW3MepeHus), MONoXeHve AeuumarnbHOro
pasgenutens, a TakKke OKBUOWUCTAHTHbIE OMOpPHblIE TOYKM nuHeapusauun. KpuBas RMHeapusauum vmMeet
«MPENoOMMAEHNsI» B ONMOPHbIX TOYKAX.

11.2.1. NMapameTpbl NuHeapusauun exoaa Al1 n Al2
Hanpumep, napameTtpbl nuHeapusaumm Bxoga Al1 cnegyowme (ons Bxoga Al2 aHamnormyHo):
YpoeeHb 2. KoHghuaypayus aHano2oeo20 exoda Al1

[2.00] =0008 - Twn wkanebl aHanorosoro Bxoaa Al1 - nMHeapusoBaHHasi
[2.01] Twun Bxoma Al1

[2.02] KonunyecTtBo yyacTkoB nnuHeapusaumm sxoga Al1

[2.04] TMonoxeHne geuMManbHOro pasgenuTens npu uHagnkauum sxona Al1

YpoeeHb 11. Abcuyucchkl OOpHLIX MoYek JJuHeapu3ayuu exoda Al1

[11.00] A6cumcca HayanbHOro 3HaveHus (B % OT BXOAHOrO curHasna)
[11.01] A6cumcca 01-ro yyactka
[11.02] A6cumcca 02-ro yyactka
[11 '..18] Abcumcca 18-ro yyacTka
[11.19] A6cumcca 19-ro yyactka

YpoeeHb 12. OpduHambl OMOPHbLIX MOYeK NuHeapu3ayuu exoda Al

[12.00] OppavHaTta Ha4yanbHOro 3Ha4YeHus (CuMrHarn B TexHM4ecknx egunHmuax ot -9999 o 9999)
[12.01] Opawnnata 01-ro yyacTka
[12.02] OpguHata 02-ro y4acTka
[1218] OpguHaTta 18-ro yyacTtka
[12.19] OpgwnHata 19-ro y4acTka

11.2.2. Onpeaenedue oNOpPHLIX TOYEK NTIMHEapu3aLmm
11.2.2.1. OnpedeneHue Kofau4yecmesa OropHbIX MOYEK fiuHeapu3ayuu.

Onpepenutb/K 3apaTb HEOOXOOMMOE KOMMYECTBO OMOPHbLIX TOYEK NMMHeapusauuu B napameTpe [2.02].
Mpeaensl nsmeHeHus napametpa [2.02] ot 0000 go 0019.

Bbibop HeobxoguMoro KonuyecTBa OMOPHBLIX TOYEK NMHeapu3auuyu MPOM3BOAUTCS U3 COOBpaXeHus
obecneyeHnsi HeOBX0AUMON TOYHOCTU N3MEPEHUSI.

11.2.2.2. OnpedeneHue 3Ha4yeHUl OMOPHbIX MOYEK IUHeapusayuu.

[na kaxxgoro 3HaueHus HANUMPYeMOoro BXoAHOro curHana Yi (B TexHudeckmx egmHunuax ot —9999 no 9999
C y4yeToM JdeuumanbHOro pasgenutensi) BblMUCIIUTb  COOTBETCTBYIOLLYIO — (PUM3NYECKYID  BENUYMHY M3
COOTBETCTBYHOLLMNX (PYHKLMOHANbHBLIX (rPagyMpoBOYHbLIX) Tabnuy vnu rpadmnyeckn M3 COOTBETCTBYIOLLEN KPUBOM
(Np¥ Heo6GXOAUMOCTU MHTEPNONMPOBAaTh) U 3a4aTb 3HAYEHNE ANS COOTBETCTBYHOLLEN OMOPHOW BEMUYUHBLI BXOLHOIO
dwmsuyeckoro curHana Xi (B %, ot 00,00% go 99,99%).
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CootseTcTtBytowme 3HadyeHus Xi (B %, ot 00,00% o 99,99%) BBoaaTcs B napameTpax Ha ypoBHe 11:

[11.00]
[11.01]
[11.02]
[11.18]
[11.19]

YpoeeHb 11. Abcuyucchl ornopHbIX mo4vek TuHeapu3sayuu exoda Al1

Abcuuncca HavanbHoro 3HayeHus (B % OT BXOAHOrO curHana)

Abcuumcca 01-ro yyactka
Abcuuncca 02-ro yyactka

Abcuucca 18-ro yyacTtka
Abcuucca 19-ro yyacTtka

CooTtBeTcTBylOLME 3Ha4YeHns Yi (B TexHudecknx eguHuuax oT —9999 no 9999 c yyeTrom geummanbHOro

pasgenutens) BBOAATCS B NnapameTpax Ha ypoBHe 12:

[12.00]
[12.01]
[12.02]
[12.18]
[12.19]

11.2.3. NMpumepbl NMHeapn3auumn CUrHanos

YpoeeHb 12. OpduHambi ONOPHBLIX MOYeK JIuHeapu3ayuu exoda Al1

OpguHaTa HavanbHOro 3HayeHus (curHan B TeXHMYeckux eauHutax ot -9999 1o'9999)
OpguHaTta 01-ro yyacTtka
OpguHaTta 02-ro yyacTtka

OpavHaTta 18-ro yyacTka
OpavHaTta 19-ro yyacTka

Mpumep 1.
MHauumpyemoe 3HayeHue B PeanbHas xapaktepucTuka,
TEXHWYECKUX eanHMLax npeacTaBrieHHas rpacuyecku
°C
OpauHaTta
3-ro yuactka | 9999
INnHeapuso-
o 750,0 BaHHas
5 pArHaTa XapakTe-
-ro yyacrka | | puctuka
OpauHaTta 350,0 100%
1-ro yyacTka BXOAHOMO
curHana
1-yu.
A X
I >
20,00 50,00 / 60,00 / 99,99
HavanbHoe Abcuyceca Abcuucca Abcumcca
3HayeHue 1-ro yyactka 2-ro yyacTka 3-ro yyacTka

PucyHok 114 NlnHeapn3aumna curHana, nogasaemMoro Ha Bxod Al1, npeactasneHHas rpadmyeckun (KpMBon)

KoHgpuzypupyembie napamempsi 0nsi npumepa 1:

[2000] = 0008
[2.02]2.0003
[2.04] = 000,0

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

[12.00] = 0000
[12.01] = 3500
[12.02] = 7500
[12.03] = 9999

—_~ e~~~

nhanumpyetcs «000,0»)
nhanumpyetcs «350,0»)
nhanumpyetcs «750,0»)
nhanumpyetcs «999,9»)
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Mpumep 2. JIluHeapusauusa curHana, nogaBaemMoro Ha Bxopg Al1,
npencraBneHHasi rpagyMpoBOYHOM Tabnuuen

JIuHeapusauusa curHana cHUMaemoro ¢ Tepmonapbl rpagyvpoBku TIM68, n nogaBaemoro Ha Bxog Al1,
AnanasoH namepsiembix Temnepatyp 0 - 1400°C, ananasoH BxogHoro curdana 0 - 14,315 mB (0 — 100%).

Onsa obecneyeHuss HeoOGXOAMMOWM TOYHOCTU W3MepeHust Bbibupaem 16 y4yacTkoB nuHeapusauun u
paccynTaHHble 3HayeHus B % BXOAHOrO CUrHama Ans KaXJow OMOPHOM TOYKM BBOASATCS B COOTBETCTBYHOLLMIA
napameTp yposHen 11 n 12.

KoHgpucypupyembie napamempsbi O5ist npumepa 2:

[2.00] = 0008 Twn wkanel aHanorosoro Bxoga Al1 - nMHeapusoBaHHas

[2.02] = 0016 KonunyecTtso yyactkoB nuHeapusauum sxoga Al1

[2.04] = 0000, lMonoxeHue geuMManbHOro pasgenuTtens npu uHankauum sxoga.All

MapameTpbl ypoBHel 11 1 12 paccunTbiBalOTCA 1 BBOAATCA cornacHo Tabnuubl 11.2.

Tabnuua 11.2. PacyeT n BBoA NapameTpoB finHeapu3aumm npumepa 2.

MapameTpbl ypoBHA 12 MapameTpbl ypoBHA 11

Homep 3HaueHue 3HaueHue OpAuHambl OMOPHbIX A6cyucchbl OnOpHbIX

OnopHoOM n3mMepsieMon BXOAHOro mod4ek nuHeapu3ayuu modyek nuHeapusayuu

TOYKM TeMmnepartypbil, curHana exoda Al1 exoda Al1
°C B MB Homep Beodumoe Homep Beodumoe
napamempa | 3Ha4eHue, | mapamMempa | 3Ha4eHue,
°C %

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 18,107 [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 Bbixoga

Mepen Havanom kanMbGPOBKM aHaNoOroBOro Bbixog4a HEOOXOAMMO MPUBECTM B COOTBETCTBME MOMOXKEHUE
nepeMbIvek Ha nnaTe npoueccopa perynsatopa. Tunbl BbIXOAHLIX CUTHAMOB M MOJTOXEHNE NepeMblYek NpUBEOEHbI B
Tabnuvue B npunoxexHun b.6.

YpoBeHb KannbpoBKM aHanoroBoro BbIXoAa UmeeT Tpu napametpa. Napametp 18.00 ucnonb3yeTtca ans
MHAMKaUUKM aHanoroBoro Bbixoga B %. Ecnu perynatop MUK-21 Haxogutcsa B py4HOM pexume, TO B 3TOM MyHKTe
MOXHa TaKKe Npon3BoanTb U3MEHEHUSA COCTOSIHUA aHanorosoro Beixoga AO.

MyHkTl 18.01 1 18.02 ncnonb3yoTea ANa KanubpoBKU HYNs U MakCcuMyma aHanoroBoroBbixoga. Mopsgok
KannbpoBku cneayoLLmi:

1) MopknounTte Kk aHanoroBoMy Bbixogy AO perynatopa MWUK-21-05 oBpasuoBbii M3MepUTENbHbIN
perynsTop — MunaMamMnepmeTp NoCTOSAHHOIO ToKa.

2) B pexume koHdurypaumm yctaHosute napametp 18.01 "KannbposkalHyns aHanerosoro seixoga AO".

3) Haxumas knasuwm [A] wnim [V] ycTaHoBMTE BenuuMHy |BbIXOAHOMO |CurHana curHana mno
mMunnmamnepmeTpy pasHyto 0 MA (unn 4 mA), cooTBeTcTBytoLyto 0% Ananasoray B 3aBUCMMOCTU OT UCMOSTHEHUSA
KaHana.

4) Haxatb knasuwwy [¢].
5) ABTomaTtunyecku yctaHoButcs napameTtp 18.02 "Kannbposka Makeumyma aHanorosoro Beixoga AO"

6) Haxumas knasuwm [A] wnm [V] ycTaHoBWTE, BENWYMHY BBLIXOAHOMO CuUrHana curHana nmno
MunnuamnepmeTpy pasHyto 5 MA (unn 20 MmA), cootsetcTeytowyto 100% AnanasoHa, B 3aBUCMMOCTW OT
UCMOMHEeHUs KaHana.

7) HaxaTb knasuwy [&].

8) ABTomaTun4decku yctaHosuTtcsa napameTtp 18.00 "Teet aHanorosoro Beixoga AO".

9) HaxaTtb knasuwy [&].

10) [ins 6onee TOYHOW KannbpoBK/ KaHana UMKIMYECKM NOBTOpUTE onepauunto 2 - 9 HECKOSbKO pas.

Heobxodumo noMHUMb, 4TO Nogne NPoBeAEHNS, KanMBPOBKN HEOGXOAMMO NPOM3BECTM 3anncb NapameTpoB
(koahPMLUMEHTOB KANUMOPOBKN) B 3HEPrOHE3ABMCHMMYIO NaMsTb (CM. pasgensl 6.5.3 - 6.5.5), B npoTMBHOM crny4yae
BBeAEeHHas HdopmaLusi He ByoeT coxpaHeHa mpy OTKIOYEHUN NUTaHUA perynaTopa.

3AMEYAHUA 10 OFEPALUSIM KAJTMEPOBKU

B npouecce py4HoW kannbpoBkn He TpebyeTcs ToyHoro pasBeHcTBa curHanoB 0% u 100% avanasoHa.
Hanpumep, MoXHO npoBOauTb Kanubpoeky Ans curHanoB 2% u 98% puanasoHa. BaxHo nuwb TO, 4TOObLI NO
LUMPOBOMY UHANKATOPY YCTAHOBUTb\3HAYEHUE, MakCUManbHO 6nmn3koe K yCTaHOBMEHHOMY 3Ha4YEeHUI0 BXOAHOMO Unm
BbIXOZHOrO curHana,

[Ona noBblweHUs | TOYHOCTM U3MEPEHUs BXOAHbLIX aHamnoroBblX CUrHanoB, a Takke (OpMUMPOBaHUS
BbIXOAHbIX aHanoroBbiX CWUFHAMOB, AOMyckaeTcs KanubpoBKy MNpov3BOAMTbL [Af1 BCEW Lenu npeobpas3oBaHus
CMrHana c y4eToMm BTOPUYHbLIX NpeobpasoBaTtenei.

Hanpumep, ans BxogHom uenu: Oamyuk — npeobpasosamens — peaynsamop MUK-21-05 uCTOYHMK
06pasLoBOro CMrHana NoAKNIoYaeTCcsa BMECTO AaTvuka, a onepauus KanvbpoBKkyn BXOLHOMO CurHana npovnsBoamTcs
Ha perynaTtope MWK-24-05. AnanornyHo Ans BbIxogHow uenu: peeynsmop MUK-21-05 — npeobpaszosamerns —
ucrofHUMerIbHbIU  MEXaHU3M, N3MepuTenbHbIi NMpUbop MOAKNIOYUTL BMECTO WCMOMHUTENbHOrO MeXaHusma, a
onepaumio kanubpoBKN BbIXOAHOIO CUrHana npounssecTtu ¢ perynsatopa MUK-21-05.
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12. TexHn4yeckoe obcnyxmBaHue

12.1. Mpw npaBunbHon akcnnyatauun perynstop MUK-21-05 He TpebyeT noBcegHEBHOrO 06CNYXMBaHWUS.

12.2. lNepvognyHOCTb  NpodUNAKTUYECKUX OCMOTPOB U pemMoHToB  perynatopa MWK-21-05
yCTaHaBnNMBaeTCsa B 3aBUCUMOCTY OT MPOU3BOACTBEHHLIX YCIOBUIA, HO HE pexe ABYX pa3s B roA.

12.3. MNpu anuTenbHbIX NepepbiBax B pabote pekomeHayeTcs oTknoyatb perynatop MUK-21-05 ot cetn
3MeKTPonUTaHns.

12.4. Bo BpemMs npodunakTU4eckux OCMOTPOB: NMPOBEPSATb M YUCTUTb KaberbHble, YacTu COoeAMHEHWI
(BckpbiTve perynatopa MWK-21-05 He ponyckaeTtcs); KNEMMHO-OMOYHble COeauHUTENMW, NPOBEPHATb. MPOYHOCTb
KpenneHnst 6roka, MOHTaXHbIX XXIyTOB; NPOBEPATb COCTOsIHNE 3a3eMIIAIOLLMX NPOBOAHUKOB B MECTax COEAUHEHUI.

12.5. Ouuctka perynatopa. He wucnonb3ynTe pactBoputenu u nodobHble BelecTsa. [ns 0O4UMCTKM
YCTPONCTBA MONb3ynTeECh CNNPTOM.

13. TpaHCcnopTUpOBaHUE U XpaHEHUe

13.1. TpaHcnoptupoBaHue perynatopa MWUK-21-05 ponyckaetcs TONMbKO B YyMakoBKE MNPeanpuaTus-
N3roTOBUTENS Y MOXET NPOU3BOAUTCS NOObIM BUAOM TpaHCMNopTa.

13.2. Mpu nony4eHum perynatopa MNK-21-05 ybeanTbcsa B NONHON COXPaHHOCTY Tapbl.

13.3. lMocne TpaHcnopTupoBaHusa perynstopa MWK-21-05 Heobxooumo BbiaepXaTb B MOMELLEHUN C
HOpMarnbHbIMUW YCITOBUSIMU HE MeHee 6-TW 4acoB, TOMbKO MOCIE 3TOr0 NPOM3BECTY PACMaKOBKY.

13.4. MNpegenbHbI CPOK XPaHEHWS - OOWH FOA.

13.5. Perynatopbl MUK-21-05 gomkHbl XpaHUTECHB:CyXOM OTanMBaeMoM 1 BEHTUNNPYEMOM MOMELLEHNN
npyu TemnepaTtype okpyxatowero Bo3gyxa ot +5°C go +40°C wn otHocuTenbHon BnaxHoctn ot 30 go 80% (6e3
KoHAeHcauum Bnaru). [laHHble TpeboBaHNA SBMAKTCS pekoMeHOyeMbIMU.

13.6. Bos,u,yx B NOMeLWleHNN He AOJPKEeH coaepXaTb Mbinn M NMPpUMECcU arpecCuBHbIX MapoB U ras3os,
BblI3blBaOLWUNX KOPPO3Uto (B YaCTHOCTU: ra3oB, coepxallnx CepHUCTble coeaNHEHUA UINN aMMMaK).

13.7 B npouecce xpaHeHun nnu aKennyatauun He knagute Tskensle npegmeTsl Ha perynatop MUK-21-05
W He noaseprante ero HUKaKoMy MexaHW4eCKOMY BO3[AENCTBUIO, TaK Kak YCTPOMCTBO MOXeT AedopmupoBaTbCs U
noBpeauTbLCA.

14, FapaHTuUu nsroroBuTens

14.1. apaHTUWHBIN CPOK, yCTaHaBnuBaeTcsa 5 net co AHA npoaaxu perynstopa MWK-21-05. Onsa
perynaTopoB, KOTOPbLIE MOCTaBMSIOTCA Ha 3KCMOPT, rapaHTUWHBIN CPOK aKcnnyaTaumn — 18 mecsueB coO AHA
cnefoBaHusa nx Yepes locyaapCTBEHHYIO rpaHuLy YKpauHsl.

14.2. V3rotoBuTenb rapaHtupyet cootBetcTeue perynsatopa MUK-21-05 TexHudeckum ycnosusm TY Y
33.2-13647695-003-2003 npu cobrnogeHnn yCroBuiA XpaHEHUs!, TPaHCMOPTMPOBAHUS, MOHTaXa M 3KchyaTauuu,
yKasaHHbIX B PYKOBOACTBE,.MO 3kcnnyatauum Ha perynstopbl MUK-21-05. MNpu HecobnogeHun notpebutenem
AaHHbIX TpeboBaHMI NOTPEbUTENb NULLIAETCS NpaBa Ha rapaHTUNHBLIA PeMOHT perynatopos MUK-21-05.

14.3. Mo goroBopeHHOCTM € NnoTpebutenem npeanpusaTne-n3roToBUTENb OCYLLECTBNSET NocnerapaHTunHoe
TexHn4yeckoe Oo6CNyXKMBaHUE, TEXHUYECKYID NOAAEPXKY W TEeXHUYECKMEe KOHCynbTauuMu no BCEM BMOAM CBOEN
nNpoAyKuUmU.
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NMPUNOXEHUA

MpunoxeHune A - Na6apuTHbIe U NpUcoeaUHUTENbHbIE pasmepbl

Pasmepbi uHOukamopoe (ducniiees): IMAPAMETP 3ABLAHHSI, BUXIO

.." 10 0 |
- X

6 4,5

PucyHok A.1 — BHewHul 8ud MUKPONpOUueCcCopHO20 pecynsmopa

Bud Bud Bud
c3adu c6oky cnepedu

— (IEEED)
90 o6  [(NENEE)

o o &
[ H OOO®

190 max (MoHmaxHasi2nybuHa)
I 96

PekomeHdyemass monujuHa wyumasom 100 5 mm.
PucyHok A:2= [abapumHble pasmeps!
Pa3memka omeepcmuli Ha wjume

! 150 min

150 min

g2 *08

PucyHok A.3 - Pasmemka omeepcmul Ha wume
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MpunoxeHune b - NMogkntoyeHne perynatopa. CxemMbl BHELUHUX

coeAuHeHUMn
MWUK-21-05. Bug c3agu
X1 X1A o7 max
o = L] £ .
s A LN i
I N
,R—m‘"—- = e » ol o Y — = s
E--ru GNDY » 2| on =l a0 = E
S R T e s
OJ_ o] B I-; iz -1 Do2
P T 4 -
x2[] Bl 5 Y=
L N~220B — “ 2 =G| TERM T
=& Rewo | An| aw r

X2, Kb3-25-11-0,75

PucyHok b.1 - lNodkmoyeHue knemMmHo-6104H020 coeduHumens Kb3-25-11-0,75 k peaynsmopy MUK-21-
05

MWUK-21-05. Bug c3agu

1 _— 115ma —
X1 X1A
xxxxxxxx - o ~ § &
2333 33 \,
oo oL, o} [ Ve |
nnnnnnnn _ +I
LI Boos s e
w2 R B wr 1] w2 Y[ ks [¥[ ke |P
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O [ -0 -
J_ o3 - ™| GND1 *a| +DI :]‘” g
X2 CAV wl | pi2 @ ® ©
L N "§°F Rz T[S A nellnslins s
o - »| | GND2 wl -B |||||-|||-I||-|
o Wiz [ RN % | e fofa|s|o|of o ¢|e]e
«—|~|_+A0 "o vV 522|6(2(2(5|2(2|5|2|2
- w| SAD | <24V
21 22 23 31 32 33 41 42 43 51 52 53

X2, Kb3-28P-11-0,75;
KB3-28K-11-0,75;
KB3-28C-11-0,75

PucyHok B:2 4 lNodkrnroyeHuUe KieMMHO-61104H020 coeQuHUmernsi
- KB3-28P-11-0,75 (c pene),
- KB3-28K-11-0,75 (c meepdomenbHbIMU pese),
- KB3-28C-11-0,75 (c onmocumucmopamu)
K peeynamopy MWK-21-05
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B.1 Cxema pacnonoxeHusi CUrHanoB U rabapuTHble pa3mepbl KIeMMHO-G1T04YHOro
coeanHutensa KbB3-25-11

MoaknioyeHne aHanoroBbIx
MCMONHUTENbHBLIX YCTPOUCTB K
npmbopy — cM. npunoxeHune b.6

MoakrtoyeHne ANCKPETHBLIX BXOLOB
K npubopy cMm. npunoxeHve 5.11

MopkntoveHne kabens
KNeMMHO-65104HOro
COeaVHUTENS — CM.
npunoxexue b.3

MugukaTop
NOAKIIOYEHNS BHELLHERO
MCTOYHMKA NUTaHNs 24B
K knemmam 23, 24

PacnonoxeHne 87 max

nepemMblyeKk ana

HaCTPOIIKM BXOJI0B X B B 4
X2A ‘ X28 \
- A2~ H5
B \=
f + +Di + 3l +A0
RTD1 — %
= -+~ GND1 >3 -DH | A0 g
T » =, D2 «~| DO1 3
- N ©
< P ol R « ™| DO2
mA, v| e =
- . U2 = +A b DO3
RTD2 [ B
& - —+ i»| GND2 — B + 15 DO4
— a2 o TERM N
o / 2 5‘.' RGND Y I;'.'_' 24V

/ / \

MoaknioueHne Moakniouerne MoAKmMoYeHe ANCKPETHBIX Hoxkm (2 wT.)
[aTYMKOB K niTepdeirca RS- VCMOMHUTENbHBIX YCTPOCTB [NS YCTaHOBKU
npubopy — cM. 485 —em. WHarpy3oKk — cM. KB3-25-11 Ha
npunoxenuve b.4 npunosxetue b.10 npunoxenve 6.7 pensc DIN35x7,5

PucyHok B.3 - CxemaypacrionoxeHusi,cugHanos u eabapumHele pasmepbi KIeMMHO-67104H020
coeduHumens Kb3-25-11

MpumeyvaHus.
1. KnemmHo#0no4HbI coegunntens KB3-25-11 npegHasHayeH ans MoHTaxa Ha pensc DIN35x7,5.
2. Hencmonb3yemble KneMmbl KnemmHo-6ro4Horo coeannmutens KB3-25-11 He nogkntoyaThb.

3. HasHauyeHune nepembidek HacTpouku Bxogos JP1, JP2 — cMm. npunoxexue b.1.
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B.2 Cxema pacnonoxeHusi CUrHanoB U rabapuTHble pa3mMepbl KIeMMHO-GMOYHbIX

coeanHutenen Kb3-28P-11, KB3-28K-11, KB3-28C-11

LIZANTAN.COM

MoaKnioYeHre ANCKPETHbLIX BXOAO0B MuaukaTtop nogayum MopkntoveHne kabens MHaukaTopbl

K npubopy. +DI (+24B) - o6yt nutaxHmsa =24B Ha KNeMMHO-65104HOro BKIMOYEHNS

[VCKPETHBIX BXOI0B — CM. knemmel 15, 16 coeauHnUTens — CM. OUCKPETHbIX

npunoxenve 6.11 npunoxexue b.3 BbIXO40B
COOTBETCTBYHOLLMX
KaHarnos

115 ma

'7

PacnonoxeHue ~ e /I~ e X
nepembluek Ans oA / / X A
HaCTPOVIKN BXOAO0B - =
) ¥ /
i) i & &
£ Bl w1 Y[ k2 W] k3 Y[ ke |D
r mA, V
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o - {G-B ||!|t]||]|t-|
. % 3 ~—=| RGND e T | N[N ||| || T
= M et I BE B SR HE
«— || -a0 /|| v
/ 24 22 23 31 32 33 41 42 43 51 52 53
7 - >
~
Mopknioyerne MoakmntoyeHne
nHTepdeiica RS- TepMuHaToOpa
485 —cm. uHTepdelica RS-
npunoxeHue 5.10 485
MoaKMoYeHNE ANCKPETHBIX

MCNOMNHUTENbHLIX YCTPOWCTB
\ BbixogoB DO1,002,D03,D04 —

MoaxkntoyeHune MoaknoyeHne aHanoroBbIX MoaxkntoyeHune CM. MNPUIOXeHue:
0aT4MKOB K MCMONHUTENbHBIX YCTPONCTB K UCTOYHMKa NuTa- B.7 — pene
npubopy — cMm. npubopy — EM. NpUnoXxeHne HUS AUCKPETHBIX B.8 — TBepaoTenbHble pene

npunoxeHve 6.5 b.6 BbIXOA0B (24B) B.9 - onTocummcTops!

PucyHok bB.4° - ' [duaspamMma pacriofioxXeHusi cueHarioe U 2abapumHbie pasmepbl KIeMMHO-6104YHbIX
coeduHumenetli Kb3<28P-11, Kb3-28K-11, Kb3-28C-11

MpumeyaHus.

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

2. Hencnonb3yemsblie knemmbl kKneMMHo-61104HbIX coegunHuTenein KB3-28P-11, KB3-28K-11 n KB3-28C-11
He nogkno4yaThb.

3. HasHauyeHue nepembliuek HacTporikun Bxogos JP1, JP2 — cm. npunoxexve b.2.
4. Mepemblyka JP3 npegHasHayeHa ans noaknoveHusa TepmmHaTopa (120 Om), ycTaHOBMEHHOro Ha nnate

KB3-28P-11, KB3-28K-11 wnn KB3-28C-11. 3aMkHyTOoe cocTosiHne JP3 CcOOTBETCTBYET MOAKIHOYEHHOMY
TEpPMUHATOPY.


https://lizantan.com/shop/mikroprocessornyy-regulyator-mik-21

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

B.3 - Cxema pacnanku kabens KnemMmmHo-6n04HbIX coeguHutenen Kb3-25-11-0,75,
KB3-28P-11-0,75, Kb3-28K-11-0,75 n KB3-28C-11-0,75, a TakXke BHeLUHUe CUrHanbl

peryndaTopa:
K KB3-25-11, K6E3-28P-11 K perynatopy MWUK-21-05
K KB3-28K-11, KB3-28C-11
Hymepaumsa | HasHauyeHue
KOHTaKTOB B | KOHTaKTOB B
P1B pasbeme pasbeme
IDC-10G DI-25M DBR-25F
1 9 GNDE1
2 22 +I1
Hymepauus 3 10 +U1
KOHTaKTOB B 4 23 GNDE2
pasbeme IDC-10G 5 11 +|2
6 24 +U2
7 12 TMPF
8 25 +5V.
9 13 AGND
10
P2B
IDC-16G
1 1 +DlI1
2 14 -DI1
3 2 +DI2
Hymepaums 4 15 -DI2
KOHTaKTOB B 5 3 TXA+
pasbeme IDC-16G 6 16 TXB-
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 coeguHu-
TenbHbii KB3-25-11
(KB3-28P-11)
(KB3-28K-11)
(KB3-28C-11)

PucyHok b5 - Cxema pacnalku kabesnsi KneMMHO-65104HbIX coeduHumenel Kb3-25-11-0,75, Kb3-28P-11-
0,75, KBE3-28K-11-0,75 u Kb3-28C-11-0,75
Mpumeyanwe.

Kabenb coeguHntensa KB3-28P-11, Kb3-28K-11 unun Kb3-28C-11 ananorn4yeH kabento coeanHntens Kb3-
25-11.
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B.4 NMoaknio4yeHMe AaTUYMKOB K perynartopy ¢ nomouwbto  KB3-25-11

McTouHUK aHanorosoro
curHana NAPAMETP JP1 KnemmHas konogka KB3-25-11
Y at ]
1 +U1 AHanorosbI BXog
Al1 napameTp
2 GND1
) ) JP2 3 .
. ] 4 :
5 +U2 AHanorosbiBXxoa
Al2 BHELuHAS
6 GND2 3a4aHHasi ToYKa
- - 7 +12
McTouHUK aHanorosoro 8 -
curHana BHELWWHAA
3A0AHHAA TOYUYKA

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

PucyHok b.6 - [NoOkrnroueHue yHUguuUpoeaHHbIX aHasio208bix 8xo008 peaynsimopa MUK-21-05

WcTouyHuMK aHanorosoro
curHana MAPAMETP RTD1 JP1 KnemmHasa konogka Kb3-25-11

[ ]

1 +U1 AHanorosbii Bxoa Al1
napameTp
RO o 1 2 GND1
JP2 3 +1
1] 4 .
5 +U2 Anxanorosblin Bxog Al2
BHELLHAA 3a4aHHas
RTD2 "—: 6 GND2 To4Ka
7 +12
McTo4yHUK aHanoroesoro 8 -

curHana BHELLUHAA
3AO0AHHASA TOYKA RTD2

ne JP1 n JP2 < nepemblukm, ycTaHOBMNEHHbIE Ha knemMmHol konoake Kb3-25-11.

PucyHnok B.7 - [lodknoyeHue Oamyukos memnepamypsi muna TCM, TCIl k aHanozoebiM exodam
peaynamopa MUK-21-05

MonoxeHue nepembitdek JP1 u JP2 ansa HacTpoiikn BXOAOB NpMBeAeHO B Tabnuue:

[dnana3oH BXxogHOro Bxopg A1 Bxopa Al2

CurHana MonoxeHne nepemblvkn 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]

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

TCM, TCI, Pt, TXKK (J), TXK (L),
TXKH (E), TXA (K), TNM10 (S), TP
(B), TBP-1 (A-1). [1-2], [5-7] [1-2], [5-7]

MpumeyaHune. CmelleHne BXOAHOrO curHana 4-20MA ycTaHaBnvBaeTcsi nporpammHo, cm. n.2.01, 3.01
KOHUrypaumm.
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B.5 NMoaknioyeHne AaTyYMKoOB K perynatopy ¢ nomowbio KB3-28P-11, KB3-28K-11
mnmn Kb3-28C-11

McTouyHUK aHanorosoro
curHana MNAPAMETP JP1 KnemmHas konogka KB3-28P-11
KB3-28K-11
. + ] KB53-28C-11
1 +U1
2 GND1 AHanorosbi Bxoa Al1
napameT
- ) JP2 3 +1 PR
. + 1]
4 +U2 AHanorossiiBxog Al2
BHELLHSAA 3a0aHHadA
5 GND2 TouKa
- - 6 +12
McTouHUK aHanorosoro
curHana BHELUHAA
3A0AHHAA TOYKA

F'one JP1 n JP2 — nepeMblyku, yCTaHOBIEHHbIe Ha knemmHon konoake KB3-28P-11, KB3-28K-11, KB3-28C-11.

PucyHok b.8 - lNodknroyeHue yHUguyupoeaHHbIX aHai0208bix 8x0008 peaynsimopa MUK-21-05

UcTo4HUK aHanorosoro

curdana NAPAMETP RTD1 JP1 KnemmHas konoaka KB3-28P-11
KB3-28K-11
[ ] J/ K53-28C-11
N
RTD1 [/ 2 | GND1 | AnanoroBblii Bxog Al1
I napameTp
3
JP2 I | ML |
[ 4 | +U2 | Ananorosblil Bxog, Al2
| BHELLUHSASA 3aAaHHas
RTD2 [ 5 GND2 TouKa
6 +12

MUcTOoYHMK aHanorosoro
curHana BHELUHAA
3AO0AHHAA TOYKA RTD2

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

PucyHok B.9 - lNodknoyeHue Oamuyukoe memnepamypbl mura TCM, TCI k aHanozosbiM exolam peayrnsmopa
MWK-21-05

MonoxeHue nepembivek JP1 n JP2 ana HacTporku BXo4oB NpMBeneHo B Tabnuue:

[dnanasoH BXOo4HOro Bxopg A1 Bxopa 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, TXK (J), TXK (L),
TXKH (E), TXA (K), TNM10 (S), TNP

(B), TBP-1 (A-1). [1-2], [5-7] [1-2], [5-7]

MpumeyaHune. CmelleHne BXOAHOrO curHana 4-20MA ycTaHaBnvMBaeTcsi nporpammHo, cm. n.2.01, 3.01
KOHpurypauum.
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B.6 MoakntoyeHMe UCNONHUTENbHbLIX YCTPOMUCTB K aHanorosomy Bbixoay AO

KnemmHas konoaka Kb3-25-11

—_— +
AHaJ‘IOFXEbIVI +AO 17 AHanoroBas
BbIXO, RH HATPY3KA
ynpasnsioLiee -AO 18
BO3QENCTBME

IH — BbIXOAHOWM TOK aHaNoroBoro BeixoAda, RH - Harpyska

PucyHok B.10 - NodknodeHuUe aHano208bix Hagpy30K ¢ nomouwbto, K63-25-11

KB3-28P-11 In
KnemmHas konopgka KB3-28K-11
KB3-28C-11 +
AHanorosbIn +AO 7 AHanoroBas
Bbixog AO 3 RH HATIPY3KA
ynpaenswLiee -AO
BO3eNCTBUE i

PucyHok b.11 - [NodknoveHue aHanoeo8bix Hagpy30ok ¢ nomowibto Kb63-28P-11, Kb3-28K-11, Kb3-28C-11

[NonoxeHne nepemblvek Ha nnaTe

[uanasoH BbIXOAHOrO curHana
npoweccopa (CM. pUCYHOK BbILLE)

0-5MA [2-4], [7-8]
0-20 MA [2-4], [5-6]
4-20mA [2-4], [5-6]
0-10B [1-2], [3-4]

Mpumeyanwe. 3HadeHne 4vA yCTaHaBIiMBaeTCca npu KaJ'IVI6pOBKe aHarnoroBoro Bbixoaa.

PucyHok B.12 - MonoxeHue nepemMbidek Ha niame npoueccopa 0515 ebibopa duana3oHa aHa0208020 8bixoda
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B.7 NMoaknto4yeHne AnCKpeTHbIX Harpy3ok kK Kb3-25-11 u Kb3-28P-11

KnemmHas konogka Kb3-25-11

MpumeyvaHus.
1.

- +
G O - 4 sonsue
= DO2 20 - i:""_" MEHbLUE
- +
= [ po3 °t i:'_" CB060/1HO NporpamMmmu-
= . DO4 22 - {:'-'-_" pyeMble Bbixoaa
—I:A—o O6wun )
23 BbIXOJ0B OGN
- Harpy30K
24 \ T
-24V '| TRT

Mpy nogknmoYeHnn WHOYKTUBHBIX Harpy3ok (pene, nyckatenu, KOHTaKTopbl, COMeHouabl W T.M.) K

OUCKPETHBbIM TPaH3UCTOPHbLIM BbIXOA4aM KOHTposiepa BO nsbexaHne Bbixoda U3 CTROS BbIXOOHOMO TpaH3ncTopa ms-
3a 6onbLIOro TOKa CaMOVMHAOYKUMW napannenbHo Harpyske (obmoTrke pene) Heobxoaumo YycTaHaBnMBaTb
6rnokvpytowmii anoa VD — cM. cxeMy noAknoveHus. BHelwHn oA ycTaHaBnmBate, Ha KaXa4oM kaHarne, kK KoTopomy
NOAKI0YEHA NHAYKTMBHAA Harpyska.

Tun yctaHasnusaemoro auopda KO209, KO258, 1N4004...1N4007 vnu aHanorvyHbli, paccyMTaHHbIN Ha
obpaTHoe HanpsixeHne 100B, npamoini Tok 0,5A.

PucyHok b.13 - lNodkno4yeHue duckpemHbIx Ha2py3okK ¢ nomouibto Kb3-25-11

MHaunkaTopsl
f—yf—————————————— —
WHaukaTop 11&max BKIIOYEHMS
nogauu pene
nuTaHus 3333 3333 5 2 % 2= / COOTBETCTBYIO
=24B Ha 4 LLMX KaHanoB
oMM 0000 0000 - X2A X2B /
~— SNt W@ Nt e® = =
i = = &
JP2 JP1 & @ K1 $ K2 S:Z K3 S:Z K4 69
mA, V
* = +U1 0| DM
RTD1 " e Um %
o1 - GND1 | +DI g
[ [
mA, V +1 = DI2 @ @ ©
RTD2 > g ... SN RYRESRIERYRIRY
o - w|  GND2 v B —1 .! — ] | ] — -l
o +2 <=| RGND $ vl ||| N o oo
| ma] sl | |5|2(252|2|5|2(2|5|2|2
- w| -AO G -24v
/ 21 22 23 31 32 33 41 42 43 51 52 53
DO1 DO2 DO3 DO4
6onblle MeHblue
MoaknioueHve MoakntoyeHe AUCKPETHBIX

MCTOYHWKa NUTa-
HUS ONCKPETHbIX
BbIxo4oB (24B)

UCNOMHUTENBLHLIX YCTPOUCTB
N Harpy3ok COOTBETCTBEHHO
Bbixogo DO1,002,D03,D04

PucyHok b:14 - NodknroueHue QucKpemHbIX Ha2py3ok ¢ nomowbto Kb63-28P-11

MpuMeyaHusi No NCMONb30BaHUIO AUCKPETHLIX BbIXOAO0B.
1. CurHanbl DO1-DO4 apnstoTcs cBob6oaHO-NporpaMmupyembiMuy. T.e. ecnv kakon-nndo 13 curHanos DO1-
DO4 He 3agencTBoBaH B CTpPyKType BblOpaHHOro Tuna perynatopa (cm. napameTp 10.03), To cBOGOAHbLIV
OMCKPETHBIN BbIXOO MOXET B COOTBETCTBMMU C BbIOpaHHOWM NOrMkon paboTbl U yCTaBkamy ynpaBnsaTbCs OOHUM W3
BblIOpaHHbIX aHanoroBbIx curHanos (cM. napameTpsl 4.00, 5.00, 6.00, 7.00).
2. Ha pnarpamme nogkntodeHns KB3-28P-11 ycnoBHO nokasaHO pacrofioxeHne W HasHadeHue
nepeknioYarLLmMx koHTakToB pene K1, K2, K3, K4.
3. KoHTakTbl BbIXOAHbBIX pene ykasaHbl B MONOXEHUN BbIKMOYEHO, T.€. Npu o6ecToyeHHo obMOTKe pene.
4. Hencnonb3yemble KNeMmbl krneMMHo-0r104Horo coeaunmntens KB3-28P-11 He nogkntoyaThb.
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B.8 NMoaknroyeHne ancKpeTHbIX Harpy3ok kK Kb3-28K-11

[nckpeTHble BbIXOAb! BLINONHEHLI B BUAE TBEPAOTENbHLIX perne, npu aTom norudeckomy “0” cootseTcrasyeT
pPa3oMKHYTOE MOSOXEHNe KOHTAKTOB, a formyeckon “1” - 3aMKHYTOe COCTOSIHME BbIXOAHbIX KOHTakToB perne CP u
HO.

Kaxabln ANCKPETHbIV perneriHblii BbIXO4 raribBaHUYECKU M30NMPOBaH OT APYrMX AWCKPETHbIX BbIXOAOB U
Apyrx uenew perynsaTopa.

MHpukaTop
WHovkaTop nopaun BbixoaHoe perne BKITOUEHUS pene
nUTaHna=24B 1-ro kaHana 1-ro kaHana

\ \

\ \

. H2 H3 H4
= = = = =
VOT1 V02 VO3 Vo4

Knemmbl Iﬂ |: a

MUTaHUsI CXEM
ynpaBrneHus pene

_—

=] (ehetaticle] [clE] |z

217022,23 31 32 33 41 42 43 51 52 53

)\ ) )
Beixon DO1 Bbixog DO2 Bbixog DO3 Bbixog DO4
1-1 kaHan 2- KaHan  3-1 KkaHan 4-14 kaHan

RH 60B max 1A AC
60B max 1A DC
PucyHok B5.15 - [NodkntoueHue ducKkpemHbix Hagpy3ok ¢ nomowbto KB3-28K-11

MpumeyaHns No NCNONIb30BaHUIO. AUCKPETHbIX BbIXOAOB.

1. Ha pucyHke yCrioBHO fIOKa3aHO pacrofioXXeHne U HasHayeHue 3aMblKalowmnX KOHTaKTOB BbIXOAHbLIX pene
kaHanos DO1-DO4.

2. KoHTakthl BbIXOOHBLIX pene ykasaHbl B MOJSIOXKEHWM BbIKMHOYEHO, WM NpU OBGECTOYEHHON Ccxeme
ynpaBneHns pene.

3. Heuncrionb3dyemble KneMmbl KnemmHo-6ro4Horo coeanHmtensa KB3-28K-11 He nogkntoyathb.

4. MakcmarnbHoe | NoTpebneHe (Cxem ynpaBrieHUsl) YeTbIpeX BKITHOYEHHbIX KaHarnoB OT BHELUHEro
MCTOYHMKA NOCTOSAHHOrO Toka 24B — 80MA.

5. HanpsixeHve BHELLHEro NCTOYHMKA NUTaHNS - HecTabunuavposaHHoe, (20-28) B nocTosiHHOro Toka.

6. Tlapa gUCKpeTHbIX BbIXOAOB MOXET BbINOMHATL POfb O4HOr0 UMMNYrbCHOro Beixoga (b —M).
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B.9 NMoaknto4yeHne AncKpeTHbIX Harpy3ok kK Kb3-28C-11

InckpeTHble BbIXOAbl BbINOMHEHbI B BUAE ONTOCMMWUCTOPOB CO BCTPOEHHbIM [OETEKTOPOM HYNeBOoro
HanpsbkeHust pasbl. Jlormyeckomy “0” COOTBETCTBYET 3aKpbITOE COCTOSIHUE CMMMCTOpa , a Jnorudeckom “17 —
OTKPbITOE COCTOSIHUE.

Kaxgbin  BbIXOA rarnibBaHUMYECKU W30NMpPoBaH OT [APYrMX [OUCKPETHbIX BbIXOAOB W ApYrux uUenen
KOHTponnepa.

MHpukaTop
WhavkaTop nogaun BbixoaHon BKIOYEHMS 1-ro
nuTaHna=24B ontocummucTop 1- KaHana

\ ro KaHaJ'I\

\ \

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

Knemmbl L

nUTaHUA cxem
ynpasrieHusa

r
h 2 P
HIE

21622 23 31 32 33 41 42 43 51 52 53

15 | +24B
16

Bbixog DO1  Bbixog DO2 Bbeixog DO3  Bbixog DO4
1- kaHan 2-i kaHan  3-1 kaHan 4-n kaHan

PucyHok B.16 - [NodkntoyeHue-0uckpemHbix Hazpy3ok ¢ nomowbto Kb3-28C-11
MpumeyaHusi o NCNONb30BaHNIO ANCKPETHBLIX BbIXOAOB.

1. Ha pucyHke ycnoBHo nokas3aHo,pacnonoXeHne U HasHaydeHne BbIBOJOB ONTOCMMMUCTOPOB kaHanos DO1-
DO4.

2. Heuncnonb3ayeMmeble knemmbl kneMMHo-6no4Horo coegunmtens KB3-28C-11 He nogkntovaTh.

3. MakcumanbHOe noTpebneHne (Cxem ynpaBreHwWsl) 4YeTblpex BKIHOYEHHbIX KaHanoB OT BHELUHero
WCTOYHUKA NOCTOSIHHOFO TOKa 24B — 80MmA.

4. HanpsikeHne BHELUHEr0 NCTOYHMKA NUTaHNS - HecTabunuampoBaHHoe, (20-28) B NoCTOSAHHOrO ToKa.

5. Mapa@aucKkpeTHbIX BbIXOA0B MOXET BbINOMHATL POSib O4HOIO MMMNynbCHOro Beixoaa (b —M).

PekomeHAaLuMm no MCNOMbL3OBaHUIO MafIOMOLHbIX ONTOCUMUCTOPOB.

ManomoLuHble 40NTOCUMUCTOPBLI  MpefHa3HayeHbl  Ans  KOMMyTauuu  Lenen nepemMeHHoro  Toka.
OnTocmMucTopbhobecneyrBaloT ranbBaHNYECKY0 N30MALMIO YyNPaBAAIOWMX Lener oT CUMoBbIX U HENOCPEACTBEHHO
ynpaBsnsoT MOLUHBIMA CUMOBBLIMW 3fIEMEHTaMW - MOMYNPOBOAHUKOBBLIMW CUMUCTOPaMK, KOTOPbIE OTKPbIBAIOTCS
UMMYNbCOM TOKa OTpULATENbHON MONSAPHOCTM. ManoMmoLiHbIE ONTOCUMMUCTOPLI MOTYT TakKe YNpasnsATb napon
BCTPEYHO-MapansienbHO BKIOYEHHbIX TUPUCTOPOB.

K ogHoMy MaromOLLHOMY OMTOCMMWCTOPHOMY BbIXOAY MOXET MOAKMYaTbCH TOMbKO OAWMH BHELUHWIA
CMMWCTOP UK OAHa Napa BCTPeYHO-NapannenbHO BKMIOYEHHbIX TMPUCTOPOB.

MMNynbCHBIN BbIXOAHOW TOK MarioMOLLHOrO OMTOCMMWUCTOpa MoXeT gocturatb 1A, HO TOMbKO B MOMEHT
BKIIOYEHNS BHELLUHEro cCuMucTopa (Mnu napbl TUPUCTOPOB), MOITOMY HemMb3s WMCMONb30BaTb 3TOT BbIXOO Kak
penemnHblIn, Harpyxas ero noCTossHHOM Harpyskomn. [py NOAKMIOYEHNIO BHELIHMX CUMWCTOPOB CreayeT yyYuTbiBaTb
orpaHuyeHune no ynpaensioLemMy BbIXOAHOMY TOKY ManoMOLLHOIO BbIXOAHOIO onTocMmmucTopa.


https://lizantan.com/shop/mikroprocessornyy-regulyator-mik-21

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

Kaxabli BbIXOAHOW OMTOCMMMUCTOP C BHELUHWM MOLLHBIM CMMMUCTOPOM (MM Mapon TUPUCTOPOB) MOXET
ObITb nogkntoyeH k nobon dase (A, B unu C). Kaxabli BbIXOOHOW ONTOCUMUCTOP WMMEET CBOW BCTPOEHHLIN
[EeTEeKTop HyneBoro HanpspkeHusa dasbl NO3BOMSET BKIOYATh HArpy3ky TOMbKO MPY MUHMMAarbHOM HanpshKeHnu Ha
Hewn.

PekomeHayemble cxeMbl MOAKMIOYEHNS BHELLHUX CUMUCTOPOB W Harpy3oK npuBeaeHbl Ha pucyHke b.17.

KB3-28C-01 R1 FU1
DO1 - DO4 —E | - —

| I | —1 ] hd
j\ *

~220V
J VS1
C1
R2 T RH N
Ny e i

rge, VS1 BHeLWHW CUMMUCTOP, YCTaHOBJIEHHbIN Ha pagnaTop;
R1 pe3uctop MJIT-1-360 OM-5%, ponyckaembiii gnanason 200...390:0M;
R2 pesncrop MNT-1-330 OM-5%, gonyckaembiii agnana3oH 200...390 OmM;
R3 pe3uctop MJIT-1-39 OM-5%, gonyckaemsblii guana3oH 33...68 Owm;
C1 koHpeHcaTop K73-17-630B-0,01 Mk®-10%, aonyckaembln anamnasoH 0,01...0,1 mMk®;
RH pe3nctuBHas Harpyska;
FU1 nnaBKkuin npegoxpaHuTernb.

PucyHok B.17 — Cxema rodkmoYeHUs1 BHeWHe20 cumucmopa
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B.10 Cxema nogknioyeHus nutepcenca RS-485

BM-52 (USB/485)

22@000.0 418

Mpeobpa3oBaTenb NHTEPENCOB
BrWn-485 (RS232/485), unu

LIZANTAN.COM

L oo 1200m
R1
w RS485
R2|:| ° :I“
Lo
RGND'|
A+ B- A+ B A+ B- | L6132 ycTpoiicTs A+ B-
RS232 unn USB 01 02 03 31
MUK-21 MUK-22 MUK-25 MTP-8

——

PucyHok 5.18 - OpaaHu3sayust uHmepghelcHoU ces3u MexAy KOMIMBIomepoM U peaynsamopamu

1.

K komnbtoTepy MoxeT ObiTb NoAKIOYeHO Lo 32 perynsatopos, BkntovasiMpeobpasoBatent UHTEP(ENCOB

Brin-485 (Brn-52).

O6wasn anvHa kabenbHOWM NMHUM CBSI3N He A0MKHa npeBbiwaTtb 1200M.

B kauecTtBe kabenbHOM NMMHUN CBA3N npeanoYvYTuUTeNbHO NCMNOJb30BaTh 3KPAHUPOBAHHYIO BUTYIO Napy.

[nuvHa oTBeTBNEeHni L, 4omkHa ObiTh Kak MOXXHOMEHbLLIEN.

K wvHTepdencHelM Bxodam perynatopoB, PachosfioXeHbIM B KpaHUX TOYKax COEAVMHUTENbHOW NUHUK
HeoOXoAMMO NOAKMYUTL ABa TEPMUHarnbHbBIM \pe3uctopa conpotueneHnem 120 Om (R1 un R2).
MopknioyeHne pesuctopoB k perynmatopam NeNe 01 — 30 He Tpebyetcs. MNogknoveHne TepMUHanNbHbIX
pesucTopoB B 6rnoke npeobpasoBaHus nHrepdericoB blrN-485 (BrNA-52) cmotpn B PO Ha BIN-485
(BMNMN-52). MopkntoveHne TepMuHansHnx peauctopos B MUK-21-05 cmoTpu npunoxenvne B.10 (pucyHok

5.18, 6.19, B6.20).
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KnemmHasa konogka Kb3-25-11 Jnnua ceasn
\ (akpaHMpoBaHHasi BUTas napa)
MNpuemonepepaTumk +A 13
RS-485 5 B 14 .
H F—— TErRm | B} Za
120 om \

GND +— ] rLRenn | \ ________ AN

100 om i MoaknioyeHne | BbICOKoOMHas
BHyTpeHHero. | 'gemns
TepMmuHaTopa |

1

PucyHok b.19 - PekomeHOyemasi cxema rnodkmrodeHuss uHmepgpetica RS-485 ¢ nomouwipro KbB3-25-11

KB3-28P-11 JInHns cesasn
KnemmHas konogka KB3-28K-11 (aKpaHMpoBaHHas BuTas napa)
KB3-28C-11
MpuemonepepaTymk +A 12

<.

4
w

-

w

RS-485

O

GND ¢—{ ] N
100 om e el BbicokooMHas
— 1 HopxntoyeHune !

3emns
TepMuHaTopa 1
1

1
e e e e e —

PucyHok B.20 - PekomeHdyemasi-cxema ModkoveHuUss uHmepgpeltica RS-485 ¢ nomowpto  KB3-28P-11,
KB3-28K-11 unu Kb63-28C-11

MpumeyaHnsa no ncnonb3oBaHuio uHTepcenca RS-485.

1. Bce oTBeTBUTENU NPUEMO-NEpPEnATYMKOB, NMPUCOEAMHEHHbIE K OOHOW OOLier nepeparollen NIMHWK,
OOJDKHbI COrNMacoBbIBaTbCS TOMbKO B ABYX KpaliHUX TOYKax. [nvHa oTBETBMNEHUA AOMKHA ObITb Kak MOXHO MEHbLUEN.

2. HeobxoamMmocTb aKpaHMpoBaHusa kabenew, no KoTopbiM nepefaeTca MHopmaums, 3aBUCUT OT OSUHbI
KabenbHbIX CBA3EMU OT YPOBHS IOMEX B 30He Npoknaaku kabens.

3. MNprmeHeHWe SKpaHMPOBaHHOW BUTON Napbl B MPOMBILLIIEHHbBIX YCIOBUSIX SBNSIETCS NPEANOYTUTENBHBIM,
MOCKOMbKY 3TO 06ecne4ynBaeT nonyvyeHne BbICOKOrO COOTHOLLEHUSI CUrHam/LLIyM 1 3aLiMTy OT CUHGa3HOM NoMeXM.

4. Nepembluka'JP3 npegHasHaveHa ang nogknoveHus TepmunHaTtopa (120 Om), ycTaHOBMNEHHOrO Ha nnate
KB3-28P-11, KB3-28K-11 wnu KB3-28C-11. 3amkHyToe coctosHue JP3 cooTBeTCcTBYeT MOAKIMIOYEHHOMY
TepMuHaTopy.
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B.11 NMoakntoyeHMe ANCKPETHbIX BXOAOB (AaTYNKOB) K perynsaropy

BHELLHWN UCTOYHNK
nutaxHusa =24B

/

LIZANTAN.COM

KnemmHas konopgka Kb3-25-11

Bxop DI1

¥

) =+ OaTtynk 1 5 o
— 10 DI

|+ 11 +DI2
naa 5 12 DI2

I

Bxon DI2

PucyHok B.21 - lNodknovyeHue duckpemHbix 8x0008 (0amyukos) K pe2ynsmopy ¢ domouwbto Kb3-25-11

E:faﬂ::igzgmm KnemmHas konopka Eggggiﬁ
KB3-28C-11
HaTtunk 1 / Bxopg DI1
\ ~ 9 DI :IJZ =
1»—'|| + 10 +DI
— 11 -DI2 —:lj =
Datumk 2 Bxoa DI2

PucyHok B.22 - lNodknoyeHue duckpemHbix 8x0008 (damyukos) K peaynsamopy ¢ nomowibto KB3-28P-11,

KB3-28K-11 unu K63-28C-11

MpumeyaHue. B kavecTBe OaTYNKOB AMCKPETHBLIX CUIHaNoOB MOTYT MCMOMb30BaTbCA KOHTaKTbl (perne,
nepeknoYaTenn n ap.), a Takke TPaH3UCTOPHBIE KNoYK (Hanpumep, oTKpbITeIn konnektop NPN-TpaHaucTopa).


https://lizantan.com/shop/mikroprocessornyy-regulyator-mik-21

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

MpunoxeHue B CBoaHasa Tabnuua napameTtpoB perynsatopa MUK-21-05
Tabnuuya B.1 - CBogHasa Tabnvua napametpoB perynaropa MUK-21-05

Enun- 3HaueH.
MyHKT n HULbI Auanazou no- Llar name- | Pas- n
MeHIo apameTtp u3me- U3MEHEHWA ymon- HeHuA aen pumetanne
napameTpa
peHus YaHUIO
YpoBeHb 1. HacTpoika napameTpoB perynsaropa
1.00 KoadhdpuumeHT ycunenus | en. 000,1 - 050,0 010,0 000,1 10.5
1.01 Bpems uHTerpupoBaHust | cexk. 0000 - 6000 0260 0001 10.5 »[ 0000 — oTKn.
1.02 Bpewms Cek. 0000 — 6000 0000 0001 10.5 “,0000— oTKn.
aunddepeHumMpoBaHmns
1.03 Twn TexHonornyeckon 0000 — abcontoTHas 0000 0001 fpume-__ | Cm. pucyHok B.2,
cUrHanuaaLmm 0001 — & 3.
[EeB/aLIMOHHas
1.04 TexHonornyeckas TEXH. 000,0 Mnaguvin Mpuve- | 'C yyeTom geuum.
cUrHanuaauus en. OT —9999 f0 9999 paspsig & Paspenutens
OTKIMOHEHUS KMUHUMYM» Bxoga Al1
1.05 TexHonornyeckas TEXH. 000,0 Mnaawwui Mpume- C yyeTom geuum.
CUrHanmsaums en. OT —9999 10 9999 paspsia e Pasgenvtens
OTKITOHEHUSI Bxoaa Al1
«MaKCUMyM»
1.06 nctepesuc: TEXH. 000,0 000,1 Mpume-
- TEXHOMOTMYECKO en. 000,0 — 090,0 Hanme
curHanusauuy;
- 2-X NO3VLMOHHOrO;
- 3-X NO3ULUMOHHOrO
perynsropa.
1.07 Ycnoswue 3anycka 0000 —ynpaBnexune 0000 CBs3aHHble
ynpaBneHusi no cobbiTuo nocTtosiHHoe 6e3 napameTpsbil:
OXMaaHUsA cobbITUA 4.01, 5.01, 6.01,
(cobbiTHe: 0001 —3anyck 7.01 = 0005 nnn
napameTp B HOpMe, T.e. oXnaaHus cobbITUS =0006
B 30HE TEXHOMOMMYECKOW nocrne M3mMeHeHus
curHanusauum 3agaHHon CwMm. pucyHok B.1
MWH-MAKC) Toukm (SP)
0002 - 3anyck
OXNOAHUS, COObITUSA
nocne BHeWHeN
KoMaHAbl (N0 poHTY
JAWicKpeTHOro Bxoaa)
1.08 Maponb Bxoga B pexum 0002 6.5.5 | YcraHoBneHo
KOHdMrypaumm Ha 0000 =9999 N3roToBUTENEM
YPOBHW 02 — 19

nycx“ MameHeHue SP unu auckpeTHeli Bxoa DI

&

DOn 4

OTKI

PV
MAX

MIN

0 t

1. «1» — c oXuaaHnem cobbiTus, «2» — 6e3 oxmaaHnsa cobbITUS.
2. Jlornka paboTbl AUCKPETHOIO BbIXOAA — BHE 30HbI ycTaBok MIN-MAX.

PucyHok B.1 - lNosicHeHue k n. 1.07. Ycnosue 3ariycka ynpasneHusi no cobbimuro
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)

BepxHuidi npeaen
pasmaxa LKanbl
[2.08] MAX

il T S ———

[MCTepe3nuc TEXHONOMYECKOW C1 rHanu3at

nge———
[1.04
HuxHWiA npeaen :
pasmaXa LWKanbl . =
[2.09]
4 CpafiatbiBaHne curHanusaropa MAX
Bkn f-ccvenenannnnnas P - EIRIRRINL ([N, NSRRI, NN
-
OTtkn
A CpabaroBaHue
/ curHanuzatopa MIN
BKn ............................................................. v BURLECE R
OTkn
PucyHok B.2 - pagpuk cpabameieaHusi abconomHothmexHonoauyeckol cueHanusayuu (1.03 = 0000)
BepxHuit npeaen TWCTEp e3NC TEXHONOMNYECKO R CUTHaNN3aLMy
pasmaxa WKanbl 1.05
[208] ——— e = ——=

Han Toukg + MAX 1 .05
3aganan Touka - MINi1.04)

M

3apaHana Toudka

(sP) m
P e— — wwpiis A G — e— Ce— — wm—— i d— -
" e— S Mo el S D e SRS SR G e — Arpms  mm—— ey D
HuxHWA npegen
paszmaxa WKanbl N
[2085]
CpabatbiBaHne curHanusatopa MAX
Bm | s sssmssmssmssmssnsnnsamsnfonmssnssnsnmenimnnmE R RN RN HEE
OTKN
- CpabatbiBaHue
BRI et ir e e e e e o —— curHanuaaropa MIN
e
QTKN

PucyHok B.3 - Npaghuk cpabambigaHusi OeguayuoHHOU mexHonoauyeckol cueHanusauuu (1.03 = 0001)

MpumeyaHue. [leBuaumoHHasi TEXHOMOrMYecKas CUrHanmMsaumsi UCMONb3yeTCs KOrga HyKHO CUrHanmsmpoBaTb
OTKINOHEHNE TEXHONOIMYECKOro napaMeTpa OT 3HayeHust 3adaHHOM TOYKM Ha 3HadeHue yctaBok MIN[1.04]
MAX[1.05], a abcontoTHas — KOrga Hy>kHO CUrHanm3npoBaTh Bbixog napameTpa 3a yctaBku MIN[1.04], MAX[1.05]
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NMpunoxeHune B. (MpoaonxeHue)

MpopomkeHne Tabnuubl B.1 - CBogHas Tabnuua napameTpoB perynsatopa MUK-21-05

LIZANTAN.COM

Epn- 3HaueH.
MyHkT n HULbI Awanazon no- LWar usme- | Pas- n
MeHIo apameTtp u3me- NIMEHEHN: ymon- HeHuA aen pumetanne
napameTpa
peHus YaHUIo
YpoBeHb 2. KoHdurypaumsa aHanorosoro Bxoga Al1 (napameTp) "
2.00 Twn Wwkanbl aHanoroBoro 0000 — nuHeHbIN 0000 11.1.4
Bxoga Al1 0001 — kBagpaTH4eckui
0002 — TCM 50M
0003 - TCM 100M
0004 — rp.23
0005 — TCI 5001, Pt50
0006 — TCTI1 10001,
Pt100
0007 — rp.21
0008 — nuHeapusosaHas
LKana
0009 — Tepmonapa
nNnHeapusnpoBaHasa
0010 — Tepmonapa TXXK
J
g)O)1 1 — Tepmonapa TXK
(L)
0012 — Tepmonapa
TXKH (E)
0013 — Tepmonapa TXA
(K)
0014 — Tepmonapa
TAMN10 (S)
0015 — Tepmonapa TMP
(B)
0016 — Tepmonapa TBP
(A1) . . - BHayeHve
0017 — nHTepdencHbIi 3anucbIBaETCS C
BBOA KoMMbloTepa
2.01 Tun Bxoga Al1 0000 — 0-5, 0-20 MA 0000 11.1.4 | OencTByeT Ha
0001 — 4-20mA TUNbI
2.00=0,1,8
2.02 KonunyectBo yyacTkoB en. 0000 — 0019 0000 0001 11.2 CBsi3aHHble
NHeapu3aummn Bxoga napameTpbl
Al1 n.n.11.00-11.19 n
n.n.12.00-12.19
2.03 [MocTosiHHasi BpemeHu cex. 000,0 - 060,0 000,0 000,1 Mpuwe- 000,0 — oTkn.
BXO[HOTO LichpOBOrO Hanme 2
dunbTpa
2.04 [NonoxeHne 0000,
neuumanbsHoro 000,0 000,0 Ecrn n.00 BbIGpaH B
pasgenutens 00,00 nvanasone 0005-
0,000 0008, 0010-0016 To
2.05 HwxHuiA npegen TEXH. -9999 — 9999 000,0 Mnagwwn 3HaYeHne ITUX
pa3maxa LuKanbl en. paspsag MYHKTOB N3MEHNTb
2.06 BepxHuit npeaen TexH{ | -9999 — 9999 000,0 Mnaawwmit Henb3s.
pa3maxa Lkarnbl en; paspsg
2.07 MeToa TemnepaTtypHon 0000 — py4Has T=Tuam+Tkop.pyu
KOpPEKLMM BXOAHbIX Koppekums (cm.2.08)
curHanos OT Tepmonap 0001 — aBTOMaTUYEC- T=Tuam+Tkop.aBT
Kas koppekuus (no
BHELUHEMY AaTynKy)
2.08 3HayeHve TemnepaTtypbl °C OT1-999,9 oo 999,9 000,0 Tkop.pyu
B pexunmMe py4yHoOu Mpun 2.07=0000
KOPPEKLUMMN BXOOHbIX
curHasioB OT Tepmonap
2.09 Honyctumas c. 0000 - 005,0 0,1 Mpuve- | 3awmura ot
ANNTEenLHOCTbL HEHME 2| MY IbCHBIX
UMMYNbCHON MOMEexX nomMex

YpoBeHb 3. KoHchurypa

Unsa aHanoroBoro Bxon

a Al2 (3agaHue, Nonox.mMmexaHusma)

3.00

MapameTpbl ypoBHs 3
aHanornyHbl
napameTpam ypoBHs 2

Cwm. napameTpbl
YPOBHS 2
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MpumeyaHunsa no KOHdUrypaumm aHanoroBbIX BXOAO0B.

1). B ctpyktypax perynatopos (cMm. napametp 10.03=1,2,3,5 n 10.13=1), ecnu aHanorosbin BxoA Al2
MCMosb3yeTcs B Ka4eCcTBe BHELLHEN 3aAaHHOM TOYKW, HacTpoiika napameTpos 3.04, 3.05, 3.06 ob6s3aTensHO 4ormKHa
COOTBETCTBOBaTb HacTpoike napameTtpoB 2.04, 2.05, 2.06 (nonoxeHue [eLMManbHOIO pasaenuTens, HWKHURA
npenen pa3maxa LKarnbl U BEpXHUI Npeden pa3Mmaxa LwKkarnbl).

Ecnu aHanoroBbin Bxoa Al2 He ucnonb3yeTcsa B CTPYKType perynsitopa, nubo BblibpaH pexum nHaukatopa
(10.03=0000), ponyckaetca HacTpovika napameTtpoB 3.04, 3.05, 3.06 oTnuyHas OT HacTpomnku napameTpos 2.04,
2.05, 2.06. 3TOT pexum ucnonb3yeTcs AnA onpedeneHuss aHanorosoro Bxoda Al2 B kayecTBe WCTOYHMKA
aHanoroBoro curHana Ans ynpasneHus auckpeTHbiMu Beixogamm DO1 - DO4 (cMm. napameTpbl ypoBHen 4, 5, 6, 7),
nmbo B pexmme peTpaHCMUCCUM (CM. NapameTpbl YPOoBHS 9).

2) JonycTumas AnUTENbHOCTb MMMYLCHON MOMEXMW.

Ecnn B kakom nnbo uuKne M3MepeHus TEXHOMOTMYECKOro napameTrpa OOHAPYKEHO ero, M3MeHeHue, TO
npegnonaraeTcs BO3MOXHOCTb AEMCTBUS MOMEXW W BbIXOAHOW curHan cdopmupyeTes, (C y4eToM ycpeaHeHus
N3MEpUTENbHbIX 3HAYeHU) MO UCTEYEHUW YCTaHOBMEHHOr0 BPEeMeHW ANUTENbHOCTM NomMexu. To ecTb, ecnu
ANUTENbHOCTb  M3MEHeHWs curHana 6onblue 3agaHHOro  Trowexs, TO 3TO AMSMEHEHUE PacLEeHMBaeTCs Kak
€CTeCTBEHHOE M NpUHUMaeTCs B AanbHenLwyo 06paboTKy ¢ 3aAepXKoin BpeMeHU Trowexu.

A TapameTp Bxop 6roka
t, °C
201 Bbixoa
’ Bxoa PdunbTp
200 . — L 3| umnynbeHbIX >
| 1 1 | nomex
- —! s T.c
T< TnoMexM i nomMmexu.
Bbixoa 6noka :
F- OKCNOHEeHUManbHbIN
200 dbunbTp
T,c

PucyHok B.4 - BnusHue donycmumod 0numesnsHocmu nomexu (nyHkmsi meHro 2.09 unu 3.09 0ns 1-20 unu
2-20 KaHana coomeemcmeeHHO)

RN 4 VD U 1
' 1
: n.2.03 n.2.00, 2.01, 2.02, 2.04-2.08 !
: )
; )
Al ! ®uneTp OKcnoHeHum Mpeo6pasosaHue :
P| UMNYNECHBIX |—B]  anLHbIIG »| curHana gatunka > 1
: nomex dunbTp CurHan Ha :
i VHOVKaUMO
[ - v :
! perynuposa |
: ) !
1
Al2 ; dunbTp OKCMOHEeHUM MpeoGpa3sosaHue :
P| UMAYNLCHBIX | anpLHkIiG »| curnana gatunka > :
: nomex bunbTp !
i )
' n.3.09 n.3.03 n.2.00, 2.01, 2.02, 2.04-2.08 E
1

PucyHOK B.5 — (DyHKL(UOHaﬂbHaFI cxema ripoepaMmMHO20 I7p606p33086HUﬂ 8XO00HbIX aHari0208bIX CU2HaI08
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NMpunoxeHune B. (MpoaonxeHue)

MpopnomkeHue Tabnuubl B.1 - CBogHas Tabnuua napameTpos perynsatopa MUK-21-05

LIZANTAN.COM

Enn- 3HaueH.
MyHKT n HUUbI Avanason no- Lar uame- Pas- n
MEHIo apamMeTp U3Me- N3MeHeHuns ymon- HeHus! aen pumMeyaHue
napameTpa
peHus YaHUIO
YpoBeHb 4. KoHcurypaumsa auckpetHoro Bbixoga DO1 1
4.00 Homep aHanoroeoro 0000 - Bxopa Al 0000 Mpume- | E = PV-SP, He-
BXx0Aa (MCTOUHUK 0001 — Bxog Al2 sane 1 b aaBucIMO OT TUNa
aHanorosoro curHana) 0002 - yrpaBneHns
ONs ynpaBneHus z:f)fﬁ;:sg?;””e perynsrtopa
OVNCKPETHBIM BbIXOAOM 0003 — 3ananue (npsimoe,
DO1 perynstopa obpatHoe)
0004 - BbIxog
aHanorosoro
perynartopa
4.01 Jlorvka paboTbl 0000 - 0007 0001
BbIXOOHOrO yCTpOWCTBa
DO1 0000 — BbIx0og He
ucnonb3dyeTca
0001 — 6onble MAX
0002 — meHbLe MIN
0003 - B 30He MIN-MAX
0004 - B He 30HbI
MIN-MAX
(oTHOCUTENBHO
MIN- MAX
cooTBeTCTBYylOLWEero
DO)
0005 — BHe 30HbI curHa-
nnsauunn (nepBoe
BXOXAEHVE B HOPMY) MO
cobbITuio unu 6e3 Hero
(cm. n.1.07)
0006 — nepBOE. BXOX-
AeHne B HOpMYy C UMI.
BbIxogom _IM_
(cm. n.1.07)
0007 — MHTepdeiicHsIi Bbixop ynpaensetca
BbIBOA, no uHTepdecy
4.02 Ycraeka MIN  DO1 TEXH. B amanasoHe wkanbl | 020,0 000,1
en. BBIOpaHHOro TNa
aHanoroBoro curHana
4.03 Ycraeka MAX DO1 TEXH. B avanasoHe wkansl | 080,0 000,1
en. BblIBpaHHoro Tvna
aHasloroBoro curHana
4.04 'mcTepesunc BbIXOAHOMO TEXH. 0000 — 9999 0010 0001
yctpovictea DO1 en.
4.05 BesonacHoe nonoxexue 0000 — nocneaHee 0000 Mpuwe- PaGoTtaeT ecnu
BbIXOHOrO YCTPONCTBA nonoXeHne “awne 2| 4 00=0000,0001
DO1 B cnyyae oTkasa 0001 — oTkn.
[artyuka, NIMHUM CBA3U 0002 — Bkn.
U N3MepPUTENbHOFO
KaHana
4.06 Tun BbIxoQHOrO‘CUrHana | Cek. 000,0 — ctatu4yeckumn Mpuwe- 'ne 000,1-999,9 —
BLIXO[IHOrO yCTPONCTBa 000,1 —999,9 — “aHne 3 | nuTenbHoCTb
DO1 UMMYNbCHBIN umMnynbca B
(auHamunyeckmn) ceKyHaax.
CwMm. pucyHok B.6
YpoBeHb 5. KoHcurypaumsa guckpetHoro Bbixoga DO2 0
5.00 MapameTpbl ypoBHS 5 Cwm. napameTpbl
...... aHanorK4Hbl ypoBHs 4
5.06 napameTpaM ypoBHs 4
YpoBeHb 6. KoHdurypauma guckpertHoro Bbixoga DO3 0
6.00 MapameTpbl ypoBHS 6 Cwm. napameTpbl
...... aHanornyHbl YpOBHs 4
6.06 napameTpam ypoBHs 4
YpoBeHb 7. KoHcurypaumsa gauckpetHoro Beixoga DO4 0
7.00 MapameTpbl ypoBHS 7 Cwm. napameTpbl
...... aHanornyHbl ypOBHsi 4
7.06 napameTpam ypoBHs 4
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NMpumeyaHus Kk ypoBHsam 4, 5, 6, 7
anIMe‘-IaHVIiI no Koucburypau,uu ANCKPEeTHbIX BbIXO0A40B.

1) Curnanel DO1-DO4 siBnsitoTcs cBoGoAHO-NporpaMmmMmupyembimn. T.e. ecnu kakon-nnbo n3 curHanos DO1-
DO4 He 3apelictBoBaH B CTpyKType BblbpaHHOro tuna perynstopa (cm. napametp 10.03), To cBoGoaHbIN
AVCKPETHBIN BbIXOA MOXET B COOTBETCTBUM C BblOpaHHOM norukow paboTbl U ycTaBkamy ynpaBnsaTbCsH OAHVUM M3
BblOpaHHbLIX aHanoroBbix curHanos (cM. napameTpsl 4.00, 5.00, 6.00, 7.00).

2) CocTosiHME COOTBETCTBYIOLLErO ANCKPETHOIO BbIXOAA:
2.1. Bbixoa omkntoyeH, npu ycnosumn, ecnu 4.05=0000 wnv 0001.
2.2. BbIXof, 8K/1H0YEH NPU HEAOCTOBEPHbIX AaHHbLIX NU3MEPUTENBHOIO KaHara npu OTkasax AaTvuka,
NVHUK CBA3M UNU n3mepuTenbHoro npeobpasosatens (cM. napameTp 4.00), npu ycnosuun, ecnu 4.05=0002.

3) Tun BbIXOAHOIO CUrHana — UMMynbCHbIW. Jlorrka paboTbl AMCKPETHOrO BbiIXOAa— MeHbLUe yctaBkun MIN.
OnnuTenbHOCTb MMMNYNBCHOIO CUrHana yctaHoBneHa 3 cekyHabl.

Pv 4
MIN . .
0 : : t
DOn 4 H i
i ' 3 cek ' 3 ceK
OTKN o
t

PucyHok B.6 - paghuk pabombi QUCKpemHo20,8bIx00a [pu UMY IbCHOM murie 8biX00HO20 cueHara
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NMpunoxeHune B. (MpoaonxeHue)

MpopnomkeHue Tabnuubl B.1 - CBogHas Tabnuua napameTpos perynsatopa MUK-21-05
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Enn- 3HaueH.
MyHKT n HUUbI Avanason no- Lar uame- Pas- n
MEHIo apamMeTp U3Me- N3MeHeHuns ymon- HeHus! aen pumMeyaHue
napameTpa
peHus YaHUIO
YpoBeHb 8. KoHdmrypaumsa gucKpeTHbIX BXOA0B
8.00 HasHa4deHne 0000 — Bxoa He ucn.
auckpeTtHoro Bxoaa DI

0001 Cwm:, Tabnuy
0002 HWXe

0003

0004

0005

0006

0007

8.01 HasHauveHne AHanoru4Ho Bxogy CMm. Tabnuuy
auckpeTtHoro Bxoga DI2 DI1 HUXe

8.02 NHankaums coctosHus 1 — cooTBEeTCT-
OnckpeTHbIX Bxodos DI1 0011 BYeT BKITIOYEHHO-
v DI2 Ha gucnnee \ e Bxop DI1 My BXoAy, T.e. Ha
MAPAMETP \--meeeee Bxopg DI2 BXOA NoAaHo

HanpsbkeHve 24B
YpoBeHb 9. KoHdurypaumsa dyHkumm petpaHcmmccumn AO

9.00 DyHKUMA 0000 — Bxog Al1 5.9 PyHKUNA

peTpaHCMUCCUM. 0001 — Bxog Al2 peTpaHcMunccum
0002 — paccornaco- paboTaeT BO Bcex

WcTouHnk curHana ansi BaHuWe perynsropa CTPYKTypax

yrnpaBneHus (50%+E) perynsaTopos

aHanoroBbIM BbIXO40OM 0003 — TekyLlee Kpome

AO 3afaHvie perynstopa 10.03=0001

9.01 HauyanbHoe 3HayeHne TEXH. -9999 — 9999 0000 0001 B eguHuuax
BXOZHOTO CuUrHana pasHoe | ea. nsmepsieMon
0% BbIXOAHOrO curHana BESNYMHBI
unu ang n. 9.03=0004 —
3HaveHve
paccornacosaHusi
perynstopa, 4To
cootBeTcTBYeT 0%

BbIXOAHOro curHana (ans
AI<SP)

9.02 KoHeuyHoe 3HayeHune TEXH. -9999 — 9999 0100 0001 B eguHunuax
BXOJHOrO curHana pasHoe | ef. nsmepsiemon
100% BbIXOOHOTO CUrHana BENNYWHBI
vnn ans n. 9.03=0004 —
3HaveHune
paccornacosaHusi
perynsitopa, 4To
cootBetcTByeT 100%

BbIXOAHOro curHama (ans
AlI>SP)

9.03 HanpasneHune n 0000 — npsimon 0000 AO =y
orpaHnyeHmne BbIXOAHOro 0001 — nHBEPCHbIN AO =100% -y
curdana AO ang 0002 — npsimoii ¢
peTpaHcMuccy MAnans orpaHuyeHnem
aHanorosoro MI- BbIXOAHOIo
peryasaTopa* du3myeckoro curHana

0003 — nHBEpPCHBIN C
orpaHuyeHnem
BbIXOHOTO
um3nyeckoro curHana
0004 — npsimowi cMm. puc. B.7
acYMMeTPUYHbINA Ans
peTpaHcMuccum
paccorfiacoBaHus
perynsitopa
MpumeyvaHus.

* Mcnonb3yetcss ecnu Heobxoaumo caenaTtb MHBeEpcuto Bbixoda perynstopa ans H3, HO wncnonHuTenbHbIX
MexaHu3MoB. pu KaXgom M3MEHEHMM 3TOro mapameTpa criefyeT C NMoMOoLLbK NyHKToB MeHwo (18.01 mn 18.02)
HacTpouTb 0% 1 100% BbLIXOOQHOrO cuUrHana.
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MpumeyaHua K ypoBHIO 8

MpumeyvaHune. MosicHeHwme k n.8.00 n 8.01 HasHauyeHue M pexnmbl paboTbl AUCKpPeTHbIX BXxoaoB DI1

u DI2.
3HayeHue napametpa | CocTosiHMe BXOAHOro curHana CocTosiHMe MUKPOKOHTpOnnepa
B n.n. 8.00 nnu 8.01 DI1 unu DI2 1 pexuma pabotbl (PYY-ABT)
0000 He ucnonbayetcsa He vcnonb3yeTcs ans perynstopa, Ho MoXeT paboTatb Ansi
n.1.07=0002
0001 — ctatuyeckun " - Perynatop B py4yHOM pexume, naHenb 6rokupoBaHa.
"0" - Perynatop B aBTOMaTtn4eckoM pexumey naHens pa3bnokvpoBaHa.
0002 — ctatuyeckmn " - Perynatop B aBTOMaTM4eCcKOM pexume, naHerb, 6nokmpoBaHa.
"0" - Perynatop B py4HOM pexvMe, naHenb pa3baokMpoBaHa.
0003 — MNynbCHbIN ABT PYY - ABTOMAT (dbpoHT — A (OCT, JIOK)),
(no dpoHTy) \Jr l v PYYHOW (cnag — P (PYY))
unm
_ - 3anyck oxuaaHus cobbiTus, ecnu.BbIbpaHo.ycrnosve 3anycka
He menee 0,5 cex. yNpaBreHus Mo BHELLHEMY AnckpeTHomy Bxomy DI1
cm. napameTp 1.07=0002
MNaHenb He 6nokupyeTcst
0004 " - BONBLUE nnn 100% aHamoroBoro curHana - ynpasneHue
MCMOMHUTENbHBIM MEXaHU3MOM,B PYYHOM pexume.
0005 " - MEHBLLE nnu 0% aHanoroeoro curHana - ynpasneHve
MCMONHNTENbHBIM MEXaHU3MOM, B PY4YHOM pexnme.
0006 — curHanel ot
KOHE4YHOoro " - DI1 — 0% nonoxenns M (MM nonHoCTbO 3aKphbIT)
BbIKINOYaTens " - DI2 — 100% nonoxex. M (MM nonHocTbio OTKPbIT)
MCMOMNHUTENBHOIO
mMexaHu3ma
0007 "0" - BHyTpeHHee 3aaaHne JIOK
" - BHewHee 3agaHue; koppekums 3agaHua OCT,
cM. N.10.13=" 0001 — BHeLLHSA 3agaHHas TOYKa;
0002 — koppeKumMs 3a4aHHON TOYKM.
MpumeyvaHus.

1. CoCTOsHUSI AMCKPETHOrO BXOAA:
"0" — Ha BxoA, He nogaHo =24B, "1" — Ha Bxoa nogaHo =24B.
2. MuHuUManeHasa onMTenbHOCTb curHana Ha guckpetHoMm Bxoae DI1 u DI2 He meHee 0,5 cekyHa.
3. Ecnn vcnonHUTEnNbHbIA MexaHn3M MOMHOCTLI0 3aKPOETCH UMW OTKPOEeTCsl, TO cpaboTalT KOHLEBbIE
BbikntovaTenn. CurHan ¢ 3TMX BbIKMOYATEnen MOXHONNoAaTb Ha AuckpeTHble Bxodbl DI1 u DI2 n Tem cambim
nokasatb perynsartopy korga UM gocTurHeT kpamHero COCTOSIHUS.

BbixogHon curHan AO, MA (B)

-9.01 9.02 MAX AO
/’
,/I PaccornacosaHue
_E g perynsitopa E, Tex. en.
. . ® >
.-/ 0.5 A0 E
&
-9.02 9.01 MIN AO

PucyHok B.7 — 'pachbuk pabombi pempaHcMuccuu paccoeanacosaHusi peaynssimopa E dns 9.03=0004.
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NMpunoxeHune B. (MpoaonxeHue)

MpogomkeHne Tabnuubl B.1 - CBogHas Tabnuua napamerT

poB perynaropa MWK-21-05

LIZANTAN.COM

Enun- 3HaueH.
MyHKkT n HUUbI Avanason no- Lar uame- Pas- n
MEHIO apamMeTp U3Me- U3MeHeHus ymon- HeHus! aen pumMeyaHue
napameTpa
peHus YaHUIO
YpoBeHb 10. KoHdmrypaumsa cTpyKkTypbl perynatopa

10.00 | - Bpemsi mexaHu3ma TMm. | cek. 000,0 —999,9 060,0 000,1 10.03=3
- Nepuog NUA-LLNM 10.03=2
perynstopa
- MNepuon o6paboTkm 10.03=6
OaHHbIX UTEPaLMOHHBIM
perynsTopomM

10.01 | - MuHUManbHas Cexk. 000,0 —999,9 002,0 000,1 10.03=2;3
ONUTENb-HOCTb
uMnyneca TMyH
- MakcumanbHas 10.03=6
ONUTENBHOCTb UMMyIbCa
UTEepaLMoHHOro
perynstopa

10.02 | 3oHa He4vyBCTBUTENb- TEXH. 000,0 —999,9 000,0 000,1 fpuve- | NaHHBIN Napa-
HOCTM 3-X MO3ULMOHHOMO | ef. Hanne MeTp NpeacTaB-
n NI-perynsatopa nsieT NoNoBUHHOE
(MepTBas 30Ha) 3HaYeHue 30Hbl

10.03 | Tun perynsitopa 0000 — nHagmkaTop 5.8 UMMYNbCHBIN

0001 — aHanoroBbI 0001 Ma-perynatop

MWA-perynsatop BO3MOXHO

0002 — NMMa-wnm- ncnonb3oBaTthb C

perynsitop KOHLLEBBIMU

0003 — UMNynbCHbIV BblIKMOYaTeNsAMu

MWA-perynsatop ucn. MexaHvama

0004 — 3-x NO3NLINOH. NoAKMYEHHbIMU

0005 — 2-X NO3UNLIMOH. K ONCKPETHbIM
Bxogam DI1 v DI2

10.04 | Tvn ynpaBneHus 0000 — obpaTHOE 0000 Mpume- | E = SP — PV
perynsTopa > 0001 — npsiMoe dame | E=py_sp

10.05 | 3agepxka cexk. 000,14- 060,0 000,1 000,1 Mpuwe- 3apepxka Ha
cpabatbiBaHNs Kntoueit Hanme BKIIOYEHE
BONbLUE, MEHbLIE kntoya BOJIbLUE

nocne
BbIKIHOYEHNS
kntoya MEHbBLUE
1 HaobopoT

10.06 | Ctatnyeckas 0000= oTkntoyeHa 0000 6.4.2
OanaHcMpoBKa 3agaHns 0001 — BkntoyeHa

10.07 | CkopOCTb AMHAMUYECKOW | TEXH: 000,0 —999,9 200,0 000,1 6.4.2
6anaHCcMpoBKM 3adaHust en/MnH

10.08 | OrpaHuyexve MVH % -9,9 - 109,9 000,0 000,1 Mpume-
aHanoroBoro BbIXo4a uakme *4

10.09 | OrpaHuderve MAKC % -9,9-109,9 099,9 000,1 Mpume-
aHanoroBoro BbIXoAa Hanue 4

10.10 | PaspelueHne 0000 - B ABT pexwume | 0000 Mpuwe-
orpaHuyeHus Beixoaa (B 0001 - B ABT n PYY Hakue *3
PYYHOM pexume)

10.11 BesonacHoe nonoxexve 0000 — nocnegHee 0000 10.11=0,1,2, ecnu
BbIXxo4a perynsiropa B noroxeHue TMN perynsTopa
cnyyae oTkasa faTyuka, 0001 -0% (oTkn.) 10.03=6
NHUN CBA3W NN 0002 — 100% (Bkn.)

N3MepuTenbHOro Kanana 0003 — 6e3onacHoe
NoroxeHue
yCcTaHaBnuBaemoe
nonb3oBartenem

10.12 | 3HayeHne Be3onacHoro % 0,0 - 099,9 000,0 000,1 Mpn 10.11=0003
MONOXEeHNS
yCTaHaBMMBaeMoro
nonb3oBaTenem
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MpumeyvaHus.

*1) Bapepxka cpabatbiBaHus knovent BOJIbLLUE, MEHBLLIE — 10 Bpems naysbl, nocne KOTOporo BO3MOXHO
U3MEHEHUE HanpaBneHNs OBMKEHUSA WUCMOMHUTENbHONO MexaHW3mMa Mpu COOTBETCTBYIOLEM paccorfiacoBaHumn (C
Lenbio 3aLMTbl CXEM YNPaBreHUs OT MULLHUX BKIOYEHUA U CaMOro aNekTpoaBuratens).

*2) Jlornka paboTbl 2-X NO3ULMOHHOIO MPAMOro M 0BpaTHOro perynaTopa nokasaHa Ha pucyHke B.8. 3-x
NO3ULIMOHHBLIV perynsaTop paboTaeT Tonbko B obpaTHOM Tune ynpasneHus perynsatopa. Ha pucyHke B.9 nokasaHa
paboTa BbIxogoB perynatopa — DO1(6onbwe) u DO2 (meHble). Toncton nuMHMEN nokasaHa paboTa BbIXOOOB
perynatopa 6e3 ucnonb3oBaHust ructepeanca (1.06=0000). Ecnu BBegeH rucrepesuc, To perynatop Oyaet
paboTaTtb NOMHOCTLIO MO pUcYHKY B.9. Kak BuaHO 13 pucyHka, Korga napameTp pacTeT U CTaHOBUTCS YyTb Gornblue
3aaHHON TOYKW, TO BO3HMKaeT CMTyauus Korga BKIOYEHbl ABa Bbixoda. OTO He [OMyCTUMO. Korga perynsatop
ynpaBsnsieT peBepcuBHbLIM ABurateneM. [na nsbexaHne nogobHon cutyaumm Heo6xoanMo MCNoNbL30BaTh napameTp
10.02 — 30Ha HevyBCTBUTEMNLHOCTU 3-X MO3ULMOHHOIO perynsatopa (MepTBas 30Ha). Toraa BbIXOAbI perynatopa
OynyT paboTaTb NO NOrMKe NokasaHHoOM Ha pucyHke B.8.

*3) Mpu napameTpe paBHom 0000 orpaHnyeHne BbiIxoda OEVCTBYET TONbKO B aBTOMaTUYECKOM pexume, a
npy 0001 — B aBTOMaTUYECKOM U PYYHOM pexume.

*4) OrpaHudeHvie ynpaBnsoWUX BO3AEeNCTBUA. [paHuubl AaHHOro napameTpasHaxogsaTcs B npegenax
okorno —-10% un +110%. Bce xe cnepyetr obpaTuTb BHUMaHME Ha TO, YTO Perynsatop. He MOXeT BbiaBaTb
oTpuuaTenbHble Toku. Ecnu ynpasnsiowiee Bo3genCcTBUE B OrpaHNMYeHHOM paboyem pexvme gocTuraeT OgHOW n3
BenuninH (-10%, +110%), To panbHeWwas uHTerpauma OygoeT npepBaHa C TeM,uTobbl u3dbexaTb MHTErpanbHOro
HacbllweHns. TeM cambiM rapaHTUpyeTCH, YTO Nocne UHBEPCUMU MONSPHOCTUIPACCOracoBaHs perynmpoBaHns TOT
Yac MOXeT nocnefoBaTb N3MEHEHNE YyNpaBnsoLLEero BO3gencTeuns.

DO1 MicTtepesuc DO2
A (kntoy GonblLue) 1.06 \ (kMOY MeHbLLe)
SP \
1 f \ 7 N
v >
0 >
0
< MepTtBas 3oHa | (MepTBas 30Ha > 100%
h 10.02 n 10.02

PucyHok B.8 - Mpacbuk pabombi OuckpemHbix 8b1X0008 3-X MO3ULUUOHHO20 peaynisimopa C UCIMOo1b308aHUEM
30HbI HevyscmeumersibHocmu (10.02)
D01 A 2-X NO3UUUOHHBIA

OBPATHbIN PEFYRATOP
(BOMbLLE)

B e T

Otkn J >

Do2 A 2X703MUMOHHEI
(MEHBWE) | PAMON PErYAATOP

Bknl - e :

OTKn

— — ———————————— >
0% SP 100%

PucyHok B.9 - paghuk pabomel 3-x MO3UUUOHHO20 peayriamopa ¢ UCMob308aHUeM aucmepesuca Ho 6e3
30HbI HEYY8CMBUMEIbHOCMU 2-X MO3UUUOHHOZ0 MPSIMO20 U 06pamHo20 peaynsamopa.
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MpopnomkeHue Tabnuubl B.1 - CBogHas Tabnuua napameTpos perynsatopa MUK-21-05
Enn- 3HaueH.
MyHKT HUUbI Onana3oH uaMmeHeHus no- Lar uame- Pas-
MEHH0 MapameTtp u3me- napameTpa ymorn- HeHuA aen Npumeyanme
peHus YaHUIO
YpoBeHb 10. KoHdmrypaumsa cTpykTypbl perynatopa (OkoH4YaHue)
10.13 | HasHauyeHune 0000 — He ucnonb3a. 0000 59 X1=Ai1
aHanorosoro Bxoga Al2 0001 — BHeLHASA 3a4aHHas Touka X2=Ai2
0002 — koppeKums 3agaHHo
TOYKM
SP = SPBHYT+K*X2+B
0003 — obpaTHasi cBA3b NO C BHewHen OC
NONOXeHU MexaHn3ma
MMNYNbCHOroO perynaropa
0004 — Bxoa Koppekuun Y1 — BxoaHown
Y1=X1+K*X2+B curHan Ha
0005 — Bxoa npegpapeHus perynsatop nocne
ynpaensioLLero BO3AenCcTeums KoppeKLuun
perynsitopa
0006 — nHanKaLms nonoxeHue C BHyTpeHHe OC
MMNYNbCHONO MexaHusma
10.14 | KoadpchmumeHT -9,99 — 99,99 01,00 00,01 6.4.5.3 | 10.03=0002,0004
Koppekumm K [eunmManbHbI
10.15 | CmeLueHne npu -9999 — 9999 0000 0001 6.4.5.3 | pasgenutens
Koppekuum B Bxofa Al1
10.16 | Tun Koppekunm 0000 - ctaTnyeckasi 0000 6.4.5.3 | n. 10.13
0001 - aAnHamu4deckas
10.17 | OrpanudeHne MIN Bxoga -9999 — 9999 0000 000,1 n. 10.13
Al2 onsa dyHKumn
KOppEeKUUM nnm
npeaBapeHus
10.18 | OrpaHuyeHne MAX -9999 — 9999 099,9 000,1 n. 10.13
Bxoda Al2 ansa dyHKuuiA
KOppEeKLMn nnm
npeaBapeHus
10.19 | Ctpyktypa ML 0000 — paralel 0000 0001 10.4 | Pasgen 10.4
perynsrtopa 0001 — mixed
YpoBeHb 11. Abcumccbi'ONOpHBLIX TOYEeK NnHeapu3auum Bxoga Al1
11.00 | ABcumcca HavanbHoro % 00,00 - 99,99 00,01 11.2 CBsi3aHHble
3HayeHus (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
11.19 | Abcumcca 19-ro yyactka | % 00,00 — 99,99 00,01 11.2
YpoBeHb 12. OpanHatbl ONOPHbIX TOYEK NMHeapu3auun Bxoaa Al1
12.00 | OpauvHaTta HavanbHoro TEXH. Ot -9999 no 9999 0000 Mnagwwin 11.2 CessaHHble
3HaveHus (curHan B en. paspsa ”apg'\g%T%%os
n.n.2.00= ,
TEeXHUYECKUX eanHuLax) n2.02=0-19,
n.n.11.00-11.19
12.01 | OpgwuHata 01-r0 yyacika | TexH. Ot -9999 no 9999 0000 Mnagwwn 11.2
eny paspsn
12.19 | OpavHata 19-ro yyactka |(TexH. Ot -9999 no 9999 0000 Mnagwwi 1.2
en. paspsn
YpoBeHb13. ABcuuccbl ONOPHLIX TOYEK NMMHeapu3saunm Bxoga Al2
13.00 | MapameTpbl ypoBHS 13 % 00,00 — 99,99 00,01 11.2 | CessaHHble
...... aHanOrnYHbI nangO%T%%OB
n.n.s.00= ,
13.19 | napameTpam ypoBHs 11 n3.02=0-19,
n.n.14.00-14.19
YpoBeHb 14. OpanHaTbl ONOPHbLIX TOYEK NIMHeapu3auuu Bxoaa Al2
14.00 | MapameTpbl ypoBHA 14 TEXH. O -9999 o 9999 0000 MnagLumn 11.2 | CeazanHble
...... aHanornyHbl en. paspsa ”apg"g%T%%oa
n.n.3.00= X
14.19 | napameTpam ypoBHsi 12 n3.02=0-19,
n.n.13.00-13.19
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KoHeu Tabnuupbl B.1 - CBogHasa Tabnuua napametpos perynatopa MUK-21-05
Epn- fanason 3HaueH.
MyHkT HUUbI no- LLlar uame- | Pas-
MeHIO MapameTp name- N3MeHeHus ymon- HeHUst aen MpumeyaHue
napametpa
peHus YaHUo
YpoBeHb 15. MapameTpbl ceTeBoro oomeHa
15.00 | CeTteBou agpec (Homep 0000 — 0255 0000 0001 7 0000 — oTknto4eH
npvubopa B ceTu) OT ceTn
15.01 | CkopocTb o6meHa 6ut/c 0000 — 2400 7
0001 — 4800 0009 0001
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 — 460800
0012 — 921600
15.02 | Tanvm-ayT Kagpa 3anpoca 7
B CUCTEMHbIX TaKTax 0001- 0200 0004 0001
1 TakT = 250 MKC
15.03 | Kog u mopens CnyxebHas
perynstopa. 05.XX MHopMauns
Bepcusa nporpammHoro Kog 05
obecneyeHus Bepcust XX
15.04 | Koppekums nokasaHum
haryuka 000,1
TEpPMOKOMMNEHcaumm
YpoBeHb 16 T, Kann6poska Bxoga Al1
16.00 | Kannbposka Hyns Tex. -9999 - 9999 11.1 | npumeyaHune *2)
€a
16.01 | KannbpoBka Makcumyma | Tex. -9999 - 9999 11.1
en
YpoBeHb 17 .. Kanu6poska Bxoga Al2
17.00 | Kannbposka Hyns Tex. -9999 - 9999 111
en
17.01 | KanubpoBka makcumyma | Tex. <9999 - 9999 11.1
en
YpoBeHb 18 .- KanubpoBka aHanorosoro Bbixoga (AO)
18.00 | TecT aHanoroeoro % 0000 - 100,0 11.3
BblXxoda
18.01 | KanunbpoBka Hyns 0000- 0200 0001 11.3
aHanorosoro Bbixoga AQ
18.02 | KannbpoBka makcumyma 0,500 — 1,500 0.001 11.3
aHanorosoro Bbixoga AO
YpoBeHb 19. Pa3spelueHue nporpammupoBaHusi. 3anucb
19.00 | Pa3peleHue Bxoaa Ha 0000 — 3anpeLueHo 6.5.5
YPOBHWN 2 —19 0001 — paspeLueHo
19.01 | 3anuck napameTpos B 0000 — 3anpeLueHo 6.5.5
3HeproHesaBnCUMyto 0001 — paspelueHo
namsTb
19.02 | Twnbl naHenewn 0000 — Al1-SP-OUT 0000 6.4.4
MHAUKaL MK 0001 — Al1-SP-OUT
unun Al1-Al2-OUT
0002 — Al1-SP-OUT
v Al1-Al2-DIN/DOT

MpumeyaHue. YpoBHU KOHUIYpaLMM U HACTPOEK CM. pasaen 6.5 rnasbl 6.

*1) PepakTpoBaHue ypoBHe BO3MOXHO TONbKO KOr4a perynatop nepeseneH B pyYHOW PEXUM.

*2) Mpy HaxaTum knasBuwKM 3aBA. BKMIOYAETCS aBTOMaTMYeckas KannbpoBka, HYTO COMPOBOXAAETCH MUraHnem
napametpa 00 unu 01 npu kanMbpoBKe Hynsi UMM MakcuMyma COOTBETCTBEHHO. Knasuwa BBIO cvkcvpyeT HOBOe 3HaueHue
kannbposkn. KanmbposKky Heob6xoAnMO ocyLLecTBUTL ABa pasa.
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N3am.

Homepa nuctos (cTpaHuu)

3ame- Ho-
HEHHbIX BbIX

N3me-
HEHHBbIX

Bcero
NINCTOB
B
[OKYyMEH
Te

Ne
OOKyMeHTa

Bxogsimin Ne conposoxaato-
Lero 4OKyMeHTa u gata

Moan.

HaTta

1.22

1.23

1.24

1.25

1.26

1.27

1.29

1.30

1.31

1.32

1.34

40, 1

1-74

41,44,56
58,61,73
41,
55,56,
MEH!I0

57

74

74

74

74

74
79

80

81

82

82

82

82

82

82

84

84

81

ver.05.15

ver.05.17

ver.05.17

ver. 05.17

ver. 05.17
ver. 05.20

ver. 05.20

ver. 05.25

ver. 05.31

ver. 05.30

ver. 05.30

ver. 05.32

ver. 05.38

ver. 05.38

ver. 05.38

ver. 05.39

ver. 05.41

[onucaHo KoHUrypupoBaHue
perynstopa

MogepHusaums npudopa.
YnyJlueHbl XapakTepUcTUKn
aHarnoroBbIX BXOA0B U
Bbixoga. MogepH13npoBaHo
KNeMMHO-65104HbIe
COEAMHEHMSI.

BHeceHue [ononHeHuit

BHeceHue nsmeHeHum

BHeceHuemameHeHun

- PaspaboTka HoBbix KB3-
28C-11 n Kb3-28K=11;

- PEXUM MHOMKALNM;

- KOppPeKuust
3agaHvA(mapameTpa);

- Bo6aBneHbl HOBbIE PErUCTPbI
[o6GaBneHo Ha3Ha4YeHne
KOHTaKTOB BBIXOAHOIO
pa3bema perynatopa DBR-
25F

BHeceHbl gononHeHuns B
nporpaMmMHoe obecneyeHue:
YBENMNYEHO KOMMYECTBO BX.
Tepmonap, U3M. cuctema
6anaHc1poBOK, pPEXUMBI
uHAnKauum u T. A. JobasneHa
B PO nepepn. d-us perynsr.
Ha nepegHen naHenu
npubopa nobaeneH
annapatHbli “-". ameHeHa
nporpammMHas ctpykrypa M-
UMMyNbCHOrO perynsropa
McnpaBneHo kof 3akasa
npubopa cOOTBETCTBEHHO
KaTanory

M3meHeH ananasoH pabounx
TemnepaTtyp.YCTpaHeHbl
oLInbKM

[No6GaBneHa «HoBas»
peTpaHcMmucens E n
orpaHuyeHue curHana AO
McnpaBneH ko 3akasa

[o6aBneHo npumeyaHue o
Tvnax Tepmonap TMM TMP
TBP o nepeHacTpolike.
[[@apaHTWIHBIN CTPOK yBENUYEH
0o 5 ner.

[o6GaeneHo notpebnerHve
npubopa npu nutaHum 24B
[o6aBneHbl anemMeHTbl Npu
NMOAKMHOYEHUN BHELLHETO
cMmuncTopa

MpvBeaeHo B COOTBETCTBYE C
TY

MpvBeaeHbl B COOTBETCTBME
PucyHkn 6.1 n b.2
[MpuBegeHo B COOTBETCTBUE C
HOBOW NPOLLVBKON

BECB

ECB

BCB

KCA

BCB
KCA

KCA

KCA

KCA

OBB

Ponuk

KCA

JTykawuyk

P.O

JTykawuyk

P.O

JTykawuyk

P.O

JTykauyk

P.O

C.B.M

15.07.2004

01.09.2004

23.09.2004

1.10.2004

1.11.2004
13.11.2004

30.08.2005

13.02.2006

05.04.2006

12.10.2006

23.07.2007

16.01.2008

28.09.2010

5.10.2010

6.12.2011

21.08.2012

18.02.2013
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