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1 BBepgeHue

HacTosiliee pykoBOoACTBO MO 3KCnfyaTauuMum npeaHas3HayeHo AN O3HaKoMIeHus noTpebutenen ¢
HasHayeHnem, MoaensiMu, MPUHUUMOM [OEWCTBUSA, YCTPOWCTBOM, MOHTaXOM, 3JKcnnyaTaumen u obcnyxvBaHuem
perynsatopa mukponpoueccopHoro NUA-perynsatopa MUK-21-05 (B gancHenwem perynatop MUK-21-05).

BHUMAHUE ! Mepen v“cnonL3oBaHuem perynsitopa, noxanyicra,
O3HAKOMbTECh C  HaCTOSLUMM  PYyKOBOACTBOM MO  3KCniyaTauuu

perynatopos MUK-21-05.

MNpeHebpexeHne Mepamy NPefoCTOPOXHOCTU U Npasuiamu
3KCnnyaTtaunm MOXeT CTaTb MPUYMHON TPaBMUPOBAHUS MepcoHana unm
nospexaeHnsa obopyaosaHus!

B cBA3M C nocTosHHOW paboTol NO COBEPLLUEHCTBOBAHWUIO
perynstopa, MOBbIWAKLWEN €ero  HageXHoCTb U ynydwarowen

XapakKTepUcTukn, B KOHCTPYKUUO MOTYT ObITb BHECEHbI HE3HAYUTENbHbIE
N3MEHEeHUA, He OTpaXKeHHble B HacTodLleM n3gaHnun.

Coxpameuvm, NpUHATbIe B AaHHOM pyKoBOACTBe

B HavmeHOBaHMSIX MapamMeTpoB, Ha PUCYHKaxX, NMPU UMGPOBbLIX 3HAYEHUSX U B TEKCTE MCMNONb30BaHbI
CoKpaLleHus 1 abbpesmatypbl (cM. Tabnuuy 1.1), o3HavatoLwme cneaytoLlee:

Tabnuua 1.1 - CokpalleHus n abbpeBnatypbl

AbGpesuatypa NMonHoe HauMeHOBaHue 3HaueHue
(cumBon)

PV unun X Process Variable M3mepsiemas BennunHa (KOHTpONMpyeMbiin n
perynupyemsbli napameTp)

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

MV vnn 'Y Manipulated Variable MaHunynupyemasa nepeMeHHasi, nepemMeHHas
npeAcTaBnsoLas 3Ha4YeHve ynpasnsioLero
BO34ENCTBUS, NO4AaBaEMOro Ha aHanoroBbIN BbIXOA
YyCTpOWCTBa

Z External Disturbance BHellHee Bo3MyLLaoLlee BO3AeNCTBUE

LSP Local Setpoint JlokanbHas (BHYTPEHHsIA) 3a4aHHas To4ka

RSP Remote Setpoint [OuncTaHuMoHHas (yoaneHHas) 3agaHHas TOYKa

T, t Time Bpewms, nHTepBan BpemeHun

Al Analogue Input AHanorosbI BBO,

DI Discrete Input JOvckpeTHbIV BBOA

AO Analogue Output AHanoroebI BbIBOA

DO Discrete Output [NCKpPeTHbIN BbIBOA
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2 HasHayeHune. DyHKUMNOHANbHbIE BO3MOXHOCTHU

Perynatopol MNK-21-05 npeactaBnsioT coGoi HOBbIA KMAcC COBPEMEHHbLIX LMEPOBLIX PeErynsTopos
HernpepbIBHOTO  AENCTBUMA C  aHanoroBbiM, WMMYMbCHbIM  WUAW  ABYXMO3ULMOHHLIM  BbIXOAOM. Perynatopsl
NPUMEHSAIOTCA ANs YNPaBfeHUs TEXHOMOTMMYEeCKMMU npoueccamum B npombiwneHHoctn. Perynatop MWK-21-05
nossonsieT obecneynTb BbICOKYID TOYHOCTb MOAAEPXKAHWUA 3HAYEHUsI n3Mepsiemoro napameTtpa. OmnauyumeribHol
ocobeHHocmblo perynatopa MUK-21-05 aBnsetcs Hanuune TPExXypOBHEBOW ranbBaHMYECKON W3ONALUN Mexay
BXO4aMu, BbIXOAAMU U LLENbIO NUTaHUS.

Perynatop npegHasHayeH Kak Onsi aBTOHOMHOMO, Tak M Afs1 KOMMEeKCHOro mcnonb3oBaHus B ACYTI B
3HepreTvke, MeTannyprm, XMMMYeCKon, NULLEBOW M OPYrMX OTPACNSAX NPOMBILLNIEHHOCTN U HAPOAHOM XO35INCTBE.

Peaynsmop MUK-21-05 npedHa3HayeH:

e NS M3MEPEHNs KOHTPONMMPYeMOro BXOAHOro dusnyeckoro napameTpa (TemnepaTypa, OaBneHue,
pacxog, ypoBeHb U T. n.), 06paboTkn, Npeobpas3oBaHNs N OTOBPaKEHUs ero TeKyLero 3Ha4YeHUss Ha BCTPOEHHOM
YyeTblpexpas3psaHOM LMdpPOBOM MHAMKATOPE,

e perynatop @opMMpyeT BbIXOAHOW aHanoroBbli WM WMMYMNbCHBIA CUrHam YynpaBneHWs BHELUHUM
UCMOMHUTENbHLIM MeXaHu3MoM, obecneyvBas aHanoroBoe, WMMYMbCHOE WNW MO3ULIMOHHOE perynvpoBaHue
BxoaHoro napametpa no I, M, MA v ML 3akoHy B COOTBETCTBMM C 3a4aHHON Nonb3oBaTenemM nornkon paboTsl
1 napameTpamun perynnupoBaHus,

Cmpykmypa pezaynsmopa MWK-21-05 nocpedcmeom KoHghu2ypayuu Moxem 6bimb U3MEHeHa
makum o6pa3om, Yymo Mo2ym 6bimb peweHbl credyoujue 3adaqdu pe2yupoeaHusi:

v' [IByXNO3MLMOHHOTO (40 YeTbIpeX KaHanoB - NPy UCNOoSb30BaHUN DYHKLMN CBOGOAHO-NPOrpaMmMmpyembix
OMCKPETHBIX BbIXOA0B Npubopa) nnv TpexnosnumoHHOro perynsitopa,

v MU[-perynsatopa ¢ aHanoroBbiM BbixogoM, MU-perynsitopa ¢ MMMNYNbCHbIM BbIXOAOM C BHELUHEN Unn
BHYTPEHHEN OOpaTHOM CBA3bID MO MOSIOKEHUIO UCMOSHUTENBHOTO Mexanusma, MUO-IUMM-perynaTtopa ¢
UMMYNbCHBIM BbIXOLAOM,

v' Perynatop ¢ aBTOMaTU4YeCKON KOppPeKUMEeNn U3MepPSeMOro 1M perynupyemoro napamerpa no BTOPOMY
aHanorosomy BxoAay,

v Perynatop ¢ aBToMaTU4ecKoi KoppeKkumen BHyTPEHHEN 3a4aHHOM TOYKM (TUN KOPPEKUMN — cTaTnyeckas,
AnHaMmyeckas no M3MeHeHUIo 3a4aHHOM TOYKM UK NO BHeELIHEMY COBbITUIO HA OUCKPETHOM BXOAeE),

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

v BeJOMOro perynstopa B KackafHblX CXeMax perynmpoBaHus,

v KOHTYpOB aBTOMaTU4YECKOro PEryNUpoBaHus ¢ ynpasreHnem ot OBM,

v MNpubopa py4HOro ynpaBneHUst UMMYyNbCHbIM UCTIONHUTENBHBIM MEXaHWU3MOM, C MHAMKaLWen 3afatoLLero
BO3AENCTBUS U UHANKAUMEN peanbHOro 3Ha4YeHUS MOOXKEHNSI UCMIONHUTENBHOMO MexaHM3ma,

v NiHpukaTopa AByx hr3NYECKMX BENUYMH,

v 3apgatyunka yHKUMNA.

BHyTpeHHsis nporpamMmmHas namstb perynatopa MUK-21-05 copepxuT 6onbluoe KONMMYeCcTBO CTaHAapTHbIX
dYHKUMA HEOBXOAUMBIX ANS yNpaBrneHns TEXHONOrMYeCKUMmM npoLeccamm GonbLUMHCTBA UHXEHEPHBIX MPUKNaaHbIX
3afad, Hanpumep, Takux Kak:

® BO3MOXHOCTb MOAKMIOYEHNS PA3NNYHbIX TUNOB A4AaTYMKOB,

® cpaBHeHWe pesynbTaTa npeobpasoBaHUs C yCTaBKaMW MMHUMYM M MaKCUMyM, a Takxke CUrHanmsaumio
OTKMOHEHU (TEXHONOrMYeCckn OMnacHbIX 30H), BbIGOp TUMA TEXHOMOrMYEeCKOW curHanu3aumm — abconTHaa unu
JeBraLMoHHas (3aBucsLasa OT 3aaHHOM TOYKK),

e fporpammHas kannbposka KaHamnos no BHeLHeMy 06pa3LioBOMY UCTOYHMKY aHanoroBoro curHana,

e Lundposas puneTpaumns,

® NMPOM3BONbLHOE MacLuTabypoBaHWe LLKan uaMepsemMblX napameTpoB, NMHeapu3aLuuns BXOAHbIX CUrHarnos,

® /3BNeYeHVe KBagpaTHOro KOpHS,

® PeXMMbl CTaTU4ECKON N AMHaMnyeckon 6anaHcnpoBky,

® MOHMWTOPWHI WMCNPaBHOCTU [ATYMKOB (MX NIMHWA CBSI3W WM M3MEPUTENbHOro KaHana) C CUCTeMoWn
6e30MacHOro ynpasneHns NCNOTHUTENbHBIMU MEXaHn3Mamu,

® PETPaHCMUCCUS BXOAHbIX aHanoroBbiX NapameTpoB Ha aHanoroBbIn BbIXO YCTPONCTBA U MHOroe Ap.

PerynaTtop npegcraenset cobow cBo60OAHO nMporpaMMUpyeMbli KOMNakTHbI npubop. Monb3oBaTens, He
UMEIOLMA 3HAHUA U HABbLIKOB NPOrpaMMMpPOBaHUS, MOXET MPOCTO BbI3blBaTb M WUCMOMHATb 3T (PYHKUUU NyTeM
KoHdpurypauum perynatopa MUK-21-05. Perynatopsl MUK-21-05 o4eHb rmbkue B MCNOMb30BaHUM 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
pasgeneHHbii MHTepderic RS-485 (npotokon ModBus), 4To Takke no3BonsdeT ucnonb3oBaTb Npubop B KayecTse
yOaneHHoro KoHTponnepa npv pabote B COBPEMEHHbIX CETAX ynpaBneHus u cbopa nHgpopmawmu.

MapameTpbl kKoHGurypaumm perynatopa MWK-21-05 coxpaHalTcs B SHEProHe3aBMCUMOW NaMATM U
perynatop cnocobeH BO30OHOBWTbL BbINOMHEHME 3aday ynpaBrieHWst Nocrne MpepbiBaHUA HanpshKeHust MUTaHus.
BaTtapes pe3epBHOro NMTaHUsA He UCNOSb3YETCS.

Perynatopbl MoOryT usrotaBnMBatbCa MO MHAMBUAYaNbHOMY TEXHUYECKOMY 3aJaHui0 AN BbINOSHEHUS
KOHKPETHOW TEXHONOrMYECKOW 3afauu.
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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 - BXOAHOW M3mMepsieMbli, KOHTPONMPYEMbIA U perynmpyemMblin napameTp
Al2 - BXOgHOW curHan BHeLUHEeWn 3aA4aHHON TOYKM (3a4aHunst) Unu NOSNOXEHWE 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 go 20 MA

oT 4 MA 1o 20 MA

HanpspkeHne nocTosiHHOro Toka:
otr0Bpgo10B

ot 0 MB go 75 mB

ot 0 MmB go 200 mB
ot0Bpoo2B

Tepmonpeobpasosatenu conpotusneHuii ACTY 2858-94
TCM 50M, W1¢0=1,428, oT MuHyc 50°C go nntoc 200°C

TCM 100M, W+0=1,428, ot mmnHyc 50°C go nntoc 200°C

TCM rp.23, ot muHyc 50°C go nntoc 200°C

TCN 5001, W1g0=1,391, Pt50, ot mnHyc 50°C go nntoc 650°C
TCM 100, W10=1,391, Pt100, ot MmuHyc 50°C go nntoc 650°C
TCIM rp.21, ot muHyc 50 °C go nntoc 650°C

Tepmonapsl no ACTY 2837-94
(FTOCT3044-94, DIN IEC 584-1):
TXK (J), ot 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
TMMN10 (S), ot 0°C o nntoc1600°C
TMNP (B), ot 0°C go nntoc 1800°C
TBP-1 (A-1), ot 0°C go nntoc 2500°C
Paspeluatoutas cnocobHoctb ALM 16 pospsigos

Mpepen gonyckaemon OCHOBHOW NpUBEAEHHON MOrpeLlHOCTM <0,2%

U3MEpEHUsi BXOOHbIX NapaMeTpoB

TOYHOCTb MHAMKaLMK 0,01 %
Mepvoa namepeHusi, He Gonee 0,1 cek
[anbBaHM4eckas pa3Bsidaka aHanoroBbIX BXOA0B Bxofbl raribBaHUYECKN M30N1POBaHbI OT BbIXOOOB U OCTarbHbIX

Lenen, HanpsbkeHue raribBaHU4eckon pasesaskm He meHee 500 B

MpumeyaHums.

1. Kaxonbil kaHan peaynsmopa MVK-21-05 moxem 6bimb ckoHgbu2ypuposaH Ha nooKmrodeHue nobo2o muna dam4yuka.

2. lNpu 3aka3e exo0a muna mepmorapa mpemuli 8x00 UCMo/bL3yemcsi 8 Kayecmeae 8xoda memrepamypHOU KOppeKyuu,
komneHcayuu mepmo-34C c80b600HbIX KOHU08 mepmonapbl. Jamyuk memnepamypbl mpemse20 exoda Haxooumcs Ha KB3.

3.2 AHanorosbI BbIXOAHOW curHan

AO - BbIXOOHOW aHasnoroBbI CUrHAN YNPaBfEHWS BHELUHUM WCMOSIHUTEMbHLIM  MEXaHU3MOM  (ynpasrsioLlee
BO3JENCTBME) UMW peTpaHCMmUcCKs BXxogHoro curHana Al1 unn Al2.
Tabnuua 3.2 - TEXHNYECKME XapaKTEPUCTUKN aHarNoroBblX YHU(PULIMPOBAHHbIX BbIXOAHBLIX CUrHAINoOB

TexHU4ecKas xapakrepucTuka 3HayeHue
KonunyecTtBoO aHanoroBbIX BbIXOA0B 1
Tun BbIXOOQHOIO aHanoroBoro curHana YHucuumposaHHblie FOCT 26.011-80

0-5 MA, 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 NOrpeLlHoOCT <0,2%
(HOpPMMPOBaHNSA BbIXOAHOIO curHana

3aBNCMMOCTb BbIXOAHOIO CUrHana oT COnpoTUBIEHMUS <01%

Harpysku

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

BbI3BAHHOW M3MEHEHNEM TemMnepaTypbl OKpyxatoLLen cpeabl

lanbBaHW4eckas pa3Bsi3ka aHanoroBoro BbixoAa BbixoA ranbBaHUYeCcKM U30NMPOBaHbl OT BXOAOB U OCTamnbHbIX

Lenen, HanpshkeHne rarbBaHW4YecKon pa3ssasku He mexHee 500 B
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Tabnuua 3.3 - TexHNn4eckme XxapakTePUCTUKN ONCKPETHLIX BXOAHbIX CUrHaNoB

TexHU4Yeckasi XxapakTepucTuka

3Ha4yeHune

KonunyecTBo AMCKPETHbIX BXOLOB

2

CwrHan norunyeckoro "0" — coctosHme OTKIOYEHO
CwurHan nornyeckon "1" — coctosHve BKITKOYEHO

0-7B, oTpuuaTtensHoM NONsAPHOCTH
18-30B, oTpuUaTenbHON NONSPHOCTH

BxopaHol Tok (noTpebreHve no Bxoay)

<10 MA

["anbBaHM4eckas pasBA3ka AUCKPETHbIX BXO40B

Bxoabl cBsizaHbl NONAPHO U ranbBaHUYECKN N30NMPOBaHbl OT
APYrux BXOAOB WM OCTarnbHbIX Lienew, nokaHanbHas n3onsums
npu ucnonb3osaHum K63-25-11

3.4 luckpeTHble (MMNYNbCHbIE) BbIXOAHbIE CUrHanbI

3.4.1 TpaH3UCTOPHLIN BbIXOA,

Tabnuua 3.4.1 - TexHU4eckne xapakTepucTukm AUCKPETHbIX BbIXOAHbIX CUrHanoB. TPaH3MCTOPHLIN BbIXOA,

TexHU4Yeckasi XxapakTepucTuka

3Ha4yeHune

KonunyectBo ANCKPETHbIX BbIXO40B

4

Tun BbIXOAA

OTkpbiThii konnektop (NPN TpaHsucTopa)

MakcumarnbHoe HanpsaXxeHne KoMmytTauuu

< 40 B nocTosIHHOro TOKa

MakcumanbHbI TOK Harpy3ku KaXkgoro Bbixoga

<100 A

["anbBaHM4eckas pasBA3ka AUCKPETHbIX BbIXO40B

Bbixoabl cBA3aHbI B rpynny 13 YeTbipex BbIXOA0B U
ranbBaHUYECKM N30NMPOBaHbI OT APYrMX BbIXOAOB U
OCTanbHbIX Lenen

CwrHan norunyeckoro "0"

CwurHan normdeckonm "1"

PaSOMKHyToe COCTOSAHME TPaH3UCTOPHOIO KIo4a

3aMKHYTOE COCTOSIHWE TPaH3UCTOPHOTO KIiova.

Bug Harpy3ku

AkTVBHas, NHOYKTUBHAA

HanmeeHwe BHELWHEero UICToOYHMKa nuTaHna

HectabunusuposaHHoe, (20-40)B nocTosiHHOro Toka

3.4.2 PenenHbin BbIX0O4, NPU HaNM4Mmn B 3aKa3e KNeMMHO-0J10MHOro coeguHuTens

c pene Kb3-28P-11

Tabnuua 3.4.2 - TEXHNYECKME XapaKTEPUCTUKM AUCKPETHBIX BbIXOAHbIX CUrHANoB. PenemnHbiii BbIXog

TexHU4YecKkas xapakrepucrTuka 3HavyeHue
KonnyecTBo AMCKPETHbIX BbIXO4OB 4
Twn BbIXOAa MepeknioyatoLLme KOHTaKTbl pene
MakcmmarnbHoe HanpskeHne KOMMyTaumn nepeMeHHoro 220B
(gencTBytolee 3Ha4YeHne) Unm NOCTOSIHHOIO ToKa
MakcnmarnbHbIN TOK Harpy3ku Kaxgoro Bblxoaa <8A

CwurHan norudeckoro "0"
CwurHan normyeckonm "1"

Pa3oMKHYTOe COCTOsIHME KOHTaKTOB perne.
3aMKHYTOe COCTOsIHWUE KOHTaKTOB pere.

Bug Harpy3ku

AkTVBHas, NHOYKTUBHAA

MakcumanbsHoe noTpebneHne (06MOTOK pene) YeTbipex
BKMIOYEHHBIX KAHAMNOB OT BHELLUHEro UCTOYHUKA NOCTOSIHHOTO
Toka 24B

80 MA

HanmeeHwe BHELWHEero UICToOYHMKa nuTaHna

HectabunusuposaHHoe, (20-28)B nocTosiHHOro Toka

3.4.3 Bbixog — TBepaoTenbHOe (He MexaHM4YecKoe) pene, Npu HanM4YMmM B 3aKase
KIIeMMHO-6104HOro coeanHuUTens ¢ TeepaoTenbHbiMu pene Kb3-28K-11

Tabnuua 3.4.3 - TEXHNYECKME XapaKTEPUCTUKM AUCKPETHbIX BbIXOAHbIX CUrHANoB. Bbixon — TBEpAOTENLHOE pere.

TexHU4YecKkas xapakrepucTuka 3HayeHue
KonnyecTBo AMCKPETHbIX BbIXO4OB 4
Twvn BbIxOAa 3amMbIKaKoLLMe KOHTaKTbl pene
MakcumanbHoe HanpskeHne KOMMYyTaLuumn nepeMeHHOro 60B makc.
(OencTByloLLiee 3Ha4YeHWE) NN NOCTOSIHHOIO TOKa
MakcnmanbHbIN TOK Harpy3ku Kaxaoro BbIXoAa <1 A (AC) nepemeHHoro ToKa,
<

1 A (DC) nocToOsiHHOTO TOKa

CwrHan nornyeckoro "0"
CwvrHan nornyeckon "1"

PaSOMKHyTOG COCTOAHME KOHTaKTOB pene.
BaMKHyToe COCTOAHME KOHTAKTOB perie.

Bug Harpysku

AKTMBHAs, MHAYKTVMBHAsS

MakcumanbHoe noTpebneHne YeTbipex BKIIIOYEHHbIX KaHanoB
OT BHELUHEro 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 HaNMM4YMKN 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 BKIMHOYaTb HArpy3ky
TONbKO NpY MUHUMANbHOM HaMNps>XXeHUn Ha Hen
(I'Ipe,ElOTBpaIJ.laeT co3fjaHune nomMex B CeTVI)

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

He 6onee 800B nepemMeHHOro Toka

MakcmmanbHbIn TOK Harpys3ku Kaxxaoro Bbixoga

- He 6onee 50 MA

- B MMNYyNbCHOM pexume Yactoton 50 Ny ¢ 4nMTenbHOCTbIO
mmnynbca He 6onee 5 Mmc—go 1 A

- MUKOBBIN TOK Neperpy3ku ¢ ANUTenbHOCTbIO nMnynbca 100
MKC 1 YacTtoTor 120 umn/c—go 1 A

CwrHan nornyeckoro "0"
CwvrHan nornyeckon "1"

OTKINIOYEHHOE COCTOSIHVE onTocnMucTopa.
BkrtoyeHHoe cocTosiHne onTocuMucTopa.

Bug Harpysku

AKTMBHAS, MHAYKTVMBHAs

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

80 MA

HanmeeHwe BHELWHEero UICToOYHMKa nuTaHna

HectabunusumposaHHoe, (20-28)B noctosiHHOro Toka

3.5 PerynaTtop

Tabnuua 3.5 - TexHU4YEeCKME XapaKTEPUCTMKM

erynstopa

TexHU4Yeckasi XxapakTepucTuka

3Ha4yeHue

Yrcro KOHTYPOB pPerynmupoBaHus

1

Bwup perynatopa

AHanoroBbIvi perynsTtop (ynpaensieT aHanoroebiM Beixogom AO)
MMnynbCHbIN perynsaTop (C MMNynNbCHBbIM BbIXOA0M)

nMna — WM perynstop (C AUCKPETHbIM BbIXOAOM)
[BYXNO3MLUMOHHBIN perynaTop (C AUCKPETHLIM BbIXOA0M)
Tpexno3munOoHHbIN perynsaTop (C ANCKPETHBLIM BbIXOO40M)

Pexumbl paboTbl perynsitopa

JlokanbHbIW, OUCTAaHUMOHHBIN, PYYHOW, aBTOMAaTUYEeCKUi

MeTop ycTaHOBKV 3a4aHHON TOYKM

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

CTpykTypa perynsropa
(3aKoHbI perynnpoBaHus)

n, nn, ng, ng
[BYXMO3MLIMOHHBIN
Tpexno3nUNOHHLIN

KoHTponupyemble napameTpbl

I/Iamepﬂemaﬂ BeJIn4nHa, 3afaHHada To4Ka, 3Ha4eHue Bbixoda Unun nonoxeHue
WCMOJTHUTEJNTIbHOIo MexaHnsma

Bua 6anaHcvpoBkuY y3na 3agatyuka

CraTtundyeckas, AMHaMmuyeckas

3.6 MocnepoBaTenbHbIN

mHTepcenc RS-485

Tabnuua 3.6 - TexHn4eckme xapakTepUCTUKN NocreoBaTenbHoro uHtepdgerica RS-485

TexHu4veckasi XapakTepucTtuka

3HayeHue

KoHdpurypauum cetu

MHoroToyeyHas

KonunyectBo perynsitopos

32 Ha 0JHOM CcermeHTe

MakcumanbHas AnvHa NHuM B npegenax
OQHOro cermeHTa cetun

1200 meTpoB

KonnyecTBo aKTMBHbIX nepegaryvMkos

1

[unanasoH ceTeBbIX agpecoB 255

CkopocTb 06MeHa/anvMHa nHUK cesiaun 62,5 kbut/c 1200 m

(3aBMCUMOCTb 3KCMOHEHLManbHas): 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 nHTepdelica

[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 dnekTpnyeckne gaHHble

Tabnuua 3.7 - TexHn4eckme xapakTepUCTUKM NEKTPONUTAHNUS

TexHu4veckasi XapakTepucTtuka

3HayeHue

OnekTponuTaHue (NogKMoYeHNe K ceTn)

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

MoTpebnsiemas MOLLHOCTb

<8,5BT1
< 250mA

3almTa gaHHbIX

EEPROM, cerHeToanektpnyeckas NVRAM

MopgkntoyeHne

C 3agHen CTOPOHbI peryndaropa ¢ NOMOLLUbK0 pa3bemMa — KneMmbl.

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 go 70 °C

Temnepatypa xpaHeHus (npegensHas)

To xe

Knumatumdeckoe ucnonHexHme

ucnonHeHue rpynnel 4 cornacHo FOCT 22261, Ho ans paboTbl Npu TeMnepatype
oT MuHyc 40 °C go 70 °C

ATMOCdepHoe JaBneHve

ot 85 o 106,7 klMa

Bubpauus

mcnonHexve 5 cornacHo FOCT 22261

MomeleHne

3aKpbITOE, B3pbIBO-, I'IO)KapO6830I'IaCH09.

BO3D,yX B NOMeLLeHN He A0S KeH coaepXaTb Mbiiin 1 NpUuMecu arpeCCUBHbIX
napoB U ra3os, BbI3blBAKOLLNX KOPPO3UHO (B HYaCTHOCTW: ra3oB, cogepxxawnx
CEepHUCTblE coeaUHEeHNA nnm aMMVIaK).

[MonoxeHune npy MOHTaxe

JTio6oe

CreneHb 3awWwuThl

1P30;
KnemmMHo-6no4Hoe coeaunHenue IP20 no
FOCT 14254-

Macca

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

4.1 O6bem noctaBku perynatopa MUK-21-05

Tabnuua 4.1 - O6bem noctaskm perynatopa MUK-21-05

amtorg.com.ru

HaumeHoBaHue nsgenus KonuyectBO

Perynstop mukponpoueccopHbii MUK-21-05 1
KomnnekT KpenexHblX 3aXMMHbIX 91€MEHTOB 1
PykoBoacTtBo Mo akcnnyataumm 1
(13 pacyeta - 1 aksemnnsp Ha 1-4 perynstopa npv NocTaBKe B OAVH agpec)

KnemMHo-6no4HbIvi coeguHutens Kb3-25-11-0,75 anst Mogenu ¢ TpaH3UCTOPHBIMU BbiIXoAaMu *
KnemmHo-61104HbI coeanHuTenb KB3-28P-11-0,75 ons mogenu ¢ penenHbiMu BbIXO4AMM *
KnemmMHo-6no4HbIvi coegunnutens Kb3-28K-11-0,75 ans mogenu ¢ Bbixogamun — TBEpAOTENbHbIE pene *
KnemmHo-61104HbI coeanHuTenb KB3-28C-11-0,75 anst mogeny ¢ onTOCUMUCTOPHbLIMW BbIXOZ4aMu *

* NOCTaBNsAETCs N0 OTAENBHOMY 3aKasy

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

AA n BB, cooTBETCTBEHHO KOf BXoAa 1-ro n 2-ro kaHanos:
01 - yHudmUmpoBaHHbIn 0-5 MA
02 - yHudmumpoBaHHbin 0-20 MA
03 - yHUdmLmMpoBaHHbIN 4-20 MA
04 - yHuduumposaHHbin 0-10 B
05 - Hanpsokenne 0 ... 75 mB
06 - Hanpspkenme 0 ... 200 mB
07 - Hanpskenune O ... 2B
08 - TCM 50M, W+100=1,428, -50 ... +200°C
09 - TCM 100M, W100=1,428, -50 ... +200°C
10 - TCM rp.23, -50 ... +200°C
11 - TCIM 501, W100=1,391, -50 ... +650°C
12 - TCIM 10001, W100=1,391, -50 ... +650°C
13 - TCIM 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 BXOAHbIMW curHanamu oT Tepmonap TIM-10, TrP, TBP-1 perynatop
U3roTaBnM1BaloTCS MO OTAENbHOMY 3akady W nocreaylollas nepecTporka Ha Apyrve Tunbl BXOAHbLIX CUTHANoOB MPOU3BOAUTCA

TOJIbKO Ha NpeanpuAaTUnN-U3roTtoBuTene.

C - KO BbIXOAHOrO aHanoroBoro curHana:
1—-01 0 MA 0o 5 MA,
2 — o1 0 MA po 20 MA,
3 — o174 MA oo 20 MA,
4 — o1 0B no 10B.

DD - Tvn 1 AnvHa KNeMMHO-61104HOTO COeAUHUTENS BXOOHBIX U BbIXOAHBLIX CUrHAOB!
T 0 - KB3 oTcyTcTByerT,

T 0,75 - TPAH3UCTOPHLIMU BbIXOAAMM KB3-25-11-0,75,
P 0,75 - c peneliHbimn 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:
Lucppa 0,75 coomeemcmeyem cmaHOapmHoU OnuHe COeOUHUMENS 8 Mempax.
KB3 3akasbieaemcsi omOesibHO U 8 CMOUMOCMb pe2ynsimopa He 8xooum.

U - HanpsXeHne NuTaHns:
220 - 220B nepeMeHHOro Toka,
24 - 24B noCTOAHHOro TOKa.
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lMpumep ucnonHeHusi KJS1IeMMHO-67104HO20 COeOUHUMEJISI:

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 UCNofnHeHne KneMmMHo-6no4Horo
coeavHuTens,
2 — onvHa KneMMHo-61104HOro coeguHMUTEns B MeTpax (no-ymonyanuio 0,75m).

Buumanue! [Npy 3akase perynsatopa HeoGX0AMMO yka3biBaTb €70 MOSIHOE Ha3BaHWe, B KOTOPOM MPUCYTCTBYIOT TUMbI
aHanorosbIX BXOA0B, aHaNoroBoro BbIXoAa, Hanuyune, TUM v AnvHa KNeMMHO-6MOYHOr0 COeAMHUTENS 1 HanpshXeHWe NUTaHus.

Hanpumep, 3aka3aHo peaynsmop: MUK-21-05-09-03-2-P 0,75-220

I'Ipvl 9TOM U3rOTOBJIEHUNIO U NOCTaBKe n0Tpe6V|Ten}o NOANEeXUT:

1) yHuBepcanbHbIn MukponpoueccopHbein MNMO-perynatop MUK-21-05,

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

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

5) KnemmHo-6104HbI 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 KoHCcTpyKuua perynsaropa

Perynatop MAK-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 W PasbeMOM AN MOAKMOYEHUS KIMeMMHO-6ro4Horo
coeanHUTens, NpeaHasHa4yeHHbIX Ans NOAKMI0YEHNS BHELLHWUX BXOAHbBIX U BbIXOAHbIX Lienen.

5.2 MNepenHAasa naHenb perynatopa

Ona nydwero HabniogeHWs W ynpaBreHWsi TexHorormyeckum npoueccom perynstop MUWK-21-05
060opyoBaH aKTUBHOWM 4YeTbipexpaspsiaHoON LUMEPOBOM MHAMKALUMEN ANs OTOOpaXeHus U3MepsieMon BEenUYUHbI -
oucnnen MAPAMETP, 3agaHHon Touku - aucnnen SABOAHHSA, 3HayeHusa ynpaenstoLwero Bo3gencTems - gucnnen
BUXIO, nogaBaemMoro Ha aHanoroBbi BbIXOA YCTPOWCTBA, HEOOXOAMMBLIM KONMYECTBOM KNaBuLL OOCNy>XMBaHUSA U
CUrHaNM3aUMOHHbIX CBETOAMOAHBLIX UHOMKATOPOB ANS1 Pa3fMYHbIX CTATYCHbIX PEXMMOB M CUrHanoB. BHewwHu Bug,
nepegHen naHenu perynatopa MUK-21-05 npueeneH Ha pucyHke 5.1.

Oucnnen
MAPAMETP

Oucnnen
3ABOAHHA

Oucnnen
BUXIA

CeeToamoaHble

I, MIKPOA I MHAMKaTOPbI

NAPAMETP 7
¢ CeeToamogHble

3*‘”’“““" E VHOMKATOPbI
COCTOSHUS
Knoyen
BONbLUE-
MEHbBLIE

KnaBuum

PucyHok 5.1 - BHewHul eud nepedHeli naHenu peaynamopa MUK-21-05

5.3 HaszHauyeHue aucnneeB nepeaHen naHenu

e flucnnen MNAPAMETP

e Nncnnen 3ABOAHHA

e flucnnen BUXIN

B pexume PABOTA uHanumpyeT 3HavyeHve BbIGpaHHON N3MePSIEMOI BENTUYUHDI.
B pexvnme KOHOUTYPUPOBAHWE vHonuupyeT 3HavyeHne BblIOpaHHOro napameTpa.

B pexume PABOTA wvHOuuupyeT 3HayeHue 3adaHHOW TOuYkM (BHYTPEHHEN wnn
BHELLHEN) U 3Ha4yeHve BTOPOro aHanoroBoro Bxoaa.
B pexvme KOHOUTYPUPOBAHWE vHonuupyeT HoMep napameTpa KoHurypaumm.

B pexume PABOTA wuHAMUMPYET 3HaYeHWe YnpasnsaoLWero BO34ENCTBUS,
nogaBaemMoro Ha aHanoroBbli UMW UMMYMbCHBIN  BbIXO4 YCTPOWCTBA, CuUrHan
NOMNOXEHWSA NCMNONHNUTENBHOIO MexaHuama (B %) unm cocTossHNe ANCKPETHBLIX BXOO0B-
BbIXOA0B perynsaropa.

B pexnme KOHOUTYPUPOBAHUE wnHomumpytotca cumsonbl «MP», ykasbiBatowme
nonb3oBaTentd O TOM, YTO pPerynatop HaxoAUTCA B pexume KoHdurypauum
(NnporpamMmmupoBaHus).
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5.4 HazHayeHune cBeTOANOAHBLIX MHANKATOPOB

e UHaukatop MAX

e NHaukatop MIN

e Ungukatop ACT

e NHgukaTtop JIOK

e UHaukatop PY

e UHgukaTtop IHT

e UHgukaTtop |

o UHaukaTtop Il

e UHankaTtop A

e UHaukatop V

CBeTntcsl, ecnu 3HayveHue I/I3Mep9|eMOI;1 BENMMYMHbI NpeBbillaeT 3Ha4YeHue YCTaBKU
curHanusauum otknoHeHms MAX. Muraet, ecnu ocyLLeCcTBIEH 3anycK OXnaaHna cobbITHS.

CBeTutCsl, €cnu 3HayveHue M3MEepPSEMON  BeNUYMHbI MEHbLUE 3Ha4YeHus YCTaBKu
curHanusauum otknoHeHns MIN. MuraeT, ecnu ocyLLeCcTBIEH 3anyCcK OXXuaaHus CcoObITHS.

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

CeeTuTcs, ecnu Aana perynstopa 3agaHa rnokanbHas (BHYTPEHHSI) 3agaHHas Touka
(3apaHvie perynsiTopy 3agaeTcsi C nepegHen naHenm).

CeeTtutcs, ecnu perynatop HaxoauTCAd B PYyYHOM peXume ynpasleHuda, n He CBeTUTCA,
€CInh perynaTtop HaxognuTcAa B aBTOMaTU4ECKOM peXxnmMme yrnpaBJieHUA.

MwuraeT, ecnu npoucxogunT nepefada AaHHbIX NoO MHTep(beIZCHOMy KaHally CBA3N.

Ceetutcs, ecnu Ha gucnnee NMAPAMETP vHavumpyeTcsa 3HavyeHne nepBoOro aHaroroBoro
Bxona Al1.

Ceetutcs, ecnu Ha gucnnee 3ABOAHHA vHouumnpyeTcs 3HayeHne BTOPOro aHanoroBoro
Bxoga Al2.

CBeToguoaHbln  uHAMkaTop  coctosiHua  kmwoya  BOJIbWUE — mmnynbcHoro  unu
TPExXno3nuuoHHoro perynatopa. Ceetutcs npu BkntoveHHoM kntode BOJIbLUE.

CBeToguoaHbin  uHAMKaATOp  cocTosiHMa  knova  MEHBLWE — umnynbcHoro  unu
TPEXNO3MLMOHHOro perynsatopa. CBeTuTcsa Npu BKITOYeHHOM krtove MEHBLLE.

5.5 HasHaueHue kKnaBuL

e KnaBuwa [P/A]

e Knasuwa [3B[]

e KnaBuwa [A]

e KnaBuwa [ V]

e KnaBuuwa [¢']

e Knasuwa [U]

Kaxpgoe HaxaTve KnaBulLM Bbi3biBAeT MEPEXod M3 aBTOMAaTUUYECKOro pexuma paboTtbl B
PeXUM PpYYHOro ynpaBneHuss U oGpaTHO (COBMECTHO C Haxatuem knasuwm [&], ans
NOATBEPXAEHUS BbINONHEHUS onepaLumy nepexoaa).

KnaBuwa npegHasHaveHa AN Bbi30Ba MHAMLMPYEMOrO 3HAYeHWs1 BHYTPEHHEW 3agaHHow
TOYKM (3a4aHvsl) AN pedaKkTVpPOBaHUS WU ANs MEPEKNoYEeHUs PEeXMMOB  3adaHHbIX
BEJIMYMH (BHYTPEHHEN U/unv BHELIHEN 3afaHHOM BESNIMYMHBI).

Knaeuwa "6onble". MNpu KaXXOoM HaXaTuu 3TOM KMaBWLLKM OCYLLECTBISIETCA YBENUYeHune
3Ha4YeHWU, 3a4aHHOM TOYKM, BEIXOAHOIO CUrHana ynpasneHusi (ynpasnsitoLLero BO3aencTBums)
MNn 3Ha4YeHus M3meHsemoro napametpa. [pu yoepxuBaHUM 3TOW KMaBULIM B HaXaToOM
NONOXEHUN YBENUYEHNE 3HAYEHWIN NPOUCXOANT HEMPEPLIBHO.

Knasuwa "meHbLie". Mpn KaxaomM HaxaTun 3TON KNaBULLKM OCYLLECTBASETCS YMEHbLUEHue
3Ha4YeHW, 3aJaHHON TOYKW, BBIXOAHOIO CUrHana ynpasneHus (ynpasnsioLiero BO3aencTems)
UM 3HaYeHns msmeHsiemoro napameTpa. [pu yaepxuBaHMM STON KNaBWULIM B HaXKaTOM
NOMOXEHUN YMEHbLUEHNE 3HaYEeHWIN NPOUNCXOANT HEMPEepPbIBHO.

KnaBuwa npegHasHayeHa Ons NOATBEPXKOEHWUS! BbINOMHAEMbIX OEWCTBUA UMW onepauui,
ans  dukcauum BBOAMMBIX 3HadYeHun. Hanpumep, nogTBepxaeHwe nepexoga w3
aBTOMAaTM4ECKOro pexuma paboTbl B pexuM Py4HOro ynpaBneHust n obpaTHo, dumkcaums
BBOJA W3MEHEHHOW 3aJaHHOM TOYKW, MOATBEPXAEHVWE BXOAa B PEXUM KOHUrypauwmu,
NpoABWXEHNE N0 YPOBHSAM KOHMUrypaumm v T.n.

Knasuwa npegHasHayeHa ON15 Bbi30Ba MEHIO KOHUrypaumu, a Takke MPOABMXKEHWUS MO
MEHI0 KOoHpurypaumm.
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 AuckpeThliii Bbixoa 1
M perynupyembii
napameTp o = . Kntou BOMbLLE (umn.
I1] unu 3-x nos. perynsarop),
= - 2-X NO3UL. perynsTop
=
Al2 (X2) BXoAHOM cUrHan (@]
BHEeLIHel 3aAaHHO - o DO2 [iuckpeT Bbixon, 2
TOuKHM (3aAaHus), = - Kntoy MEHBbLLUE (umn.
nonoXxeHue MAXaHU2RMA I uwnu 3_x nos. perynﬂTop)
@)
x
DI1 OuckpeTHblit Bxoa 1 (@) DO3
-24B (Bkn = nor.1) - o *| [WcKpeTHbIN BbixoA 3
4 - CeoGoaHo-nporpammup.
h
DI2 OuckpeTHbIN BXxOA 2 E DO4
-24B (Bkn = nor.1) - ™1 [McKpeTHbIA BbixoA 4
- CBo6oaHo-nporpammup.
Mutanne ~220B 500y, MocnenoBaTtenbHbIN
Mutanne =24B - nHTepdeinc RS-485
- | KoHdmrypupupoBaHue,
npuem-nepegava
KOMaHA U AaHHbIX

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

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

Perynatop MWK-21-05 pabotaeT nog ynpasneHWEM COBPEMEHHOrO, BbICOKO WHTErpupoBaHHOIoO
MUKpokoHTponnepa RISC apxuTekTypbl, M3roTOBMEHHOrO MO BbICOKOCKOPOCTHOM KMOI TexHomormm ¢ HW3KUM
3HepronoTpebneHvem. B nocTosHHOM 3anomMuHaloLWwem YCTPOMUCTBE pacrnonaraeTcs 60mbLloe KONMYecTBo hyHKLMI
ANs pelleHns 3afady KOHTpPons W perynupoBaHus. [locpeAcTBOM KOHUIypypoBaHWS Monb3oBaTernb MOXeT
CaMOCTOATENbHO HacTpamBaTb PerynaTop Ha pelleHne onpeaeneHHbIX 3agad.

Perynatop MWK-21-05 ocHalyeH aHanoro-ungpoBbiM npeobpa3oBartenem, yanaMmm AMCKPETHO-LMGPOBOro
BBOAA M ULM(PO-AUCKPETHOrO BbIBOAA, CTOPOXEBBIMU CXEMaMu [Afsi KOHTPOMNS UMKIOB paboTel Mporpammbl,
3HeproHesasucumon namatelo EEPROM, NVRAM anst coxpaHeHust Nonb3oBaTeNnbCKMX NapamMeTpoB KoHdUrypaumm
W OaHHbIX.

BHyTpeHHAs nporpamma perynstopa MAK-21-05 pyHKUMOHMPYET C NOCTOSHHBIM BPEMEHHbIM LMKoM. B
Hayane Kaxgoro uukna BHYTPeHHen paboyen nNporpaMMbl CHUTHLIBAKOTCA 3HAYEHUS aHanoroBblX U AUCKPETHbIX
BXOAOB, MpOM3BOAMTCA cuuTbiBAaHMe W obpaboTka knasBmaTypbl (noaaeneHve papebesra un  obHapyxeHue
[OCTOBEPHOCTM), MpPUEeM KOMaHa W AaHHbIX M3 mocnegoBaTenbHOro uHtepderica. Mpu nomMowm 3TUX BXOAHbBIX
CUrHanoB OCYLLIECTBNSAIOTCA, B COOTBETCTBMM C 3anporpamMMMpOBaHHbIMU (PYHKUMAMWU UM NOMb30BaTENbCKUMM
napameTpaMmu KoHdWrypaumum, Bce pacyeTbl. [locne 3Toro ocylecTBNsSeTcs BbIBOA MHOPMaUMWM Ha OUCKPETHbIE
BbIXOAbl, HA WMHOWKALUMOHHbIE 3MEMEHTbI, a TakK e (UKCauus BbIYUCIEHHbIX BENUYUH ANS pexuma nepegayv
nocrnefoBaTeNnbHOro MHTepdenca.
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5.8 CtpykTypa 6noka perynupoBaHusa MUK-21

amtorg.com.ru

B cnyyae ecnu BbibpaH Tvn perynstopa (n. 10.03 meHto koHurypaumm, MpunoxeHve B):

0000 — nHgukaTop,

0001 — aHanoroebin MAO-perynaTop,
0002 - NUA-WNM perynsaTop,

0004 — 3-x NO3ULMOHHbIV perynaTop,
e 0005 - 2-x NO3MLIMOHHBIN perynsarop,

TO BHYTPEHHSISi CTPYKTypa 6rnoka perynupoBanus MUK-21 6yneTt uMmeTb BUA NpyBeAeHHbI Ha pucyHke 5.3.
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PucyHok 5.3 - ®yHkyuoHanbHas cxema brnoka peaynuposaHus MUK-21.
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Do3

B cnyyae ecnu BeibpaH Tun perynatopa (n. 10.03 meHto koHdurypaumm, MNpunoxexune B):
e 0003 — umnynbcHbin MNO-perynaTop,
TO B 3aBUCMMOCTU OT 3HadveHusa n. 10.13 MeHo KOHMUrypauum BHYTPEHHHAS CTpykTypa Gnoka perynupoBaHus

MWK-21 ByageT nmeTb BMA NpUBELEHHbIN Ha pUCyHke 5.4.
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PucyHok 5.3 - ®yHkyuoHanbHas cxema N-umnynscHoeo 6roka peaynuposaHus MUK-21.

a) — 6ok peaynuposaHusi MUK-21 e cnyyae ecrnu 10.13 # 0003 (cm. NpunoxeHue B),
6) — 6nok peaynuposaHus MUK-21 e cnydae ecnu 10.13 = 0003 (cm. lNpunoxeHue B),

5.9 PacnpeneneHue BXoAoB-BbIXOAOB CTPYKTYp perynaropa MUK-21-05

5.9.1 Ungukartop.

CT1pykTypa AHano- AHano- AHano- [Ounck- Ouck- [Ounck- Ounck- [Ounck- Ounck-
perynaTopa, roBbIi roBblIvi roBbIv peTHbIN peTHbIN peTHbIN peTHbIN peTHbIN peTHbIN
onpepensemMas BX04 BX04 BbIXOA, BX04, BXOA, BbIXO[, BbIXOZ BbIXO[, BbIXOZ
napameTpoMm Al Al2 AO DI1? DI2? DO1 DO2 DO3 DO4
[10.03]
0000 — nugukatop | Mapa- Mapa- PetpaHc | He ucn. He ucn. CBo0b6. CBo0. CBo0. CBo0.

MeTp 1 MeTp 2 Muccus nporp. V| nporp. " | nporp. " | nporp. "
5.9.2 Ananorosbiv MU perynsaTtop.
CTpykTypa AHano- AHano- AHnano- [Ouck- Ounck- [Ouck- Ounck- [Ouck- Ounck-
perynaTopa, roBblIi roBblIvi roBbIv peTHbIN peTHbIN peTHbIN peTHbIN peTHbIN peTHbIN
onpepensemMas BXOA, BXOA, BbIXOZ, BXO[, BXOZ, BbIXO[, BbIXOZ, BbIXO[, BbIXOZ,
napameTpoMm Al Al2 AO DI1? DI2? DO1 DO2 DO3 DO4
[10.03]
0001 — Perynu- BHeLwu- Bbixop He wucn., He vcn., | Csob. CB0b. CB00. CB0b.
aHarnoroBbIi pyembii | Hee perynsi- | cm. oM. nporp. V| nporp. ™ | nporp. " | nporp. "
MWA-perynsaTop napa- 3apaHwue, | Topa YypOBEHb | ypOBEHb

MeTp cMm. 8 8

n.10.13

5.9.3 LWWAM — MU perynaTtop.
CTpykTypa AHano- AHano- AHarno- Hnck- [nck- Hwnck- [Anck- nck- [nck-
perynaTopa, roBbIv roBbIi roBbIv peTHbIN peTHbIN peTHbIN peTHbIN peTHbIN peTHbIN
onpepensemMas BX04 BX04 BbIXOA, BX04, BXOA, BbIXO[, BbIXOZ BbIXO[, BbIXOZ
napameTpoMm Al Al2 AO DI1? 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. - nporp. V| nporp. " | nporp. "
perynatop napa- 3apaHve, ypoBeHb | ypoBeHb | WM

MeTp cMm. 8 8 peryns-

n.10.13 Topa
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5.9.4 UmnynbcHbin MU perynaTtop.

CTpykTypa AHano- AHano- AHnano- [Ouck- Ounck- [Ouck- Ounck- [Ounck- Ounck-
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- AHnano- [Ounck- Ounck- [Ouck- [unck- [Ouck- Ounck-
perynstopa, roBblIV roBblIV roBbI PETHbIN peTHbIN PETHbIN peTHbIN PETHbIN peTHbIN
onpegensiemast BXO4 BXO4 BbIXOZ, BXOZ4, BXOA BbIXO[, BbIXOZ, BbIX0[, BbIXOZ,
napameTpom Al A2 AO D11 ? DI2? DO1 DO2 DO3 DO4
[10.03]
0004 — 3-x Perynu- BHewwu- PetpaHc | He ucn., He ucn., Bbixoa Bbixoa CB0b. CB00.
MO3ULIMOHHBIN pyembiil | Hee mucens® | cm. oM. Bornble | Menbwe | nporp. ” | nporp. "
perynsitop napa- 3afaHve, YypOBeHb | YpOBEHb

MeTp cMm. 8 8

n.10.13

5.9.6 2—X NO3ULMOHHbLIN perynsatTop

CTpykTypa AHano- AHano- AHnano- [Ouck- [unck- [Ounck- Ounck- [Ouck- Ounck-
perynaTopa, roBblIi roBblIi roBbIV peTHbIN peTHbIN 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- BHewwu- PetpaHc | He ucn., He ucn., Bbixoa CB00. CB0b. CB00.
MO3ULIMOHHBIN pyembiii | Hee mucens® | cm. oM. 2-xnos. | nporp.” | nporp. " | nporp. "
perynsTtop napa- 3apaHve, ypoBeHb | ypoBeHb | peryns-
MeTp cMm. 8 8 Topa
n.10.13
MpumeyvaHus.

1. CurHansl DO1-DO4 aBnstoTca cBOOOAHO-NPOrpaMMmnpyemMbiMu. T.e. ecriv Kakon-nmbo ns curHanos DO1-
DO4 He 3apencTBoBaH B CTPyKType BbiOpaHHoOro Tuna perynatopa (cm. napameTtp 10.03), To cBOGOAHbLIV
OVICKPETHBIN BbIXO4, MOXET B COOTBETCTBMU C BbIOpaHHOW NOrvMkon paboTbl U ycTaBkamy ynpaBnsaTbCA OOHWM U3
BblIBpaHHbIX aHanorosbIxX curHanos (cMm. napameTpsl 4.00, 5.00, 6.00, 7.00).

1.1 Ecnun 4.00, 5.00, 6.00, 7.00 = 0007, TO ecTb BKIOYEHa ONuust UHTEPENCHOro BbiBOAa, 3TO O3HaYaeT,
YTO AaHHbIM BbIXOAOM YNPaBnsieT, He Perynsartop, a OH (3TOT BbIXOA) yNpaBnseTcsi No UHTEpdENCY.

2. OuckpetHole Bxoda DI1 u DI2 wucnonb3ayotes B cTpyktype perynatopa 10.03=0003 — mMnynbCHbIN

perynaTop ¢ BHELUHEN 06paTHOW CBS3bIO - C KOHLEBBLIMM BbIKIIOYATENAMUN
OcobeHHOCMU ucrnob308aHUs OUCKPEeMHbIX 8X0008:

2.1. Yt06bl HE BHOCWUTL B CUCTEMY YMNPaBiEHUA HEOOCTOBEPHYH WHAOPMALUI0 O MOMOXEHUU
UCMONMHUTENBHOrO MeXaHnM3mMa Mpu KpPaTKOBPEMEHHbIX (N0 pasfnuyHbIM MNpuYMHaM) cpabaTbiBaHUAX KOHLEBbIX
BbIKNOYaTENEN MOSIOXKEHNE WCMOMHUTENbHOrO MexaHu3ma He koppektupyetca B coctosiHum 0% wnn 100%
OnokupyeTt cpabaTtbiBaHMe BbIXOAHbIX kntoden perynatopa BOJIbLUE-MEHBLUE cooTtBeTcTBEHHO cpabaTbiBaHUAM
KOHLEBbIX BbIKMOYaTENen.

2.2. 'ndopmaums o COCTOSIHUM OUCKPETHbIX BXOAOB nepefaeTcs no nHrepdericy RS-485.

3. Tpu ucnonb3oBaHunM YHKUMN PETPaAHCMUCCMU Ha aHarnoroBbIi BbIXOL perynstopa nepepakroTcs
crnepyloLme aHanoroBble CUrHanbl perynatopa (CM. napaMmeTpbl ypoBHS 9):

3.1. BHaueHwne aHanorosoro Bxoaa Al1, Al2; paccornacoBaHue perynatopa, Tekyllee 3afjaHne perynaropa,
TONbKO AN PYHKLMKN peTpaHCMUCCUK (BO BCeX CTPyKTypax perynstopoB kpome 10.03=0001).
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6 Pexxnum paboTbl, peXXuM 3amTbl, PpeXXUM KOHUrypaumm n HactTpoek

6.1 Amnarpamma pexumma paboThbl, pexuMa 3almTbl U pexnma KoHdpurypauumm

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

MumaHue
6K/1I0YEHO

Pexum PABOTA

Pexum
KOHdUrypaumm n HacTpoek

PucyHok 6.1 - Juazpamma pexxumos pabomel, 3auumel u Hacmpoek peaynsmopa MUK-21-05

6.2 Pexxum 3awwmThbl

Pexum 3awmtbl B TOM WX MHOW CTEMNEHW 3anpeLiatoT BbINOSIHEHWE HeXernaTerbHbIX LENCTBUMN.
[aHHbIN pexum 3awumsl npeOHaaHaqub/ ana 3aunTbl 060py,D,OBaHI/I$|, TeXHOJorm4eckoro npouecca
1 B KOHEYHOM MTOre Nosib3oBaTeris: OT HEBEPHOIrO UM Cry4anHOro BBOAA 3HAYEHUN U NepPEKoYEeHUN
pexnmonB paGOTbI, OT HeCaHKUMOHUPOBAHHOIO Ui HexXenaTtenibHOro AocTtyna NOCTOPOHHUX nny K
cucTtemMme ynpasrneHuda.

Nmeemcsi HECKOIbKO pexxumoes 3auyumabli:

Pexum 3awmrhbl 1) YpoBeHb 3aLUmMTbl UBMEHEHNS PEXMMOB paboyero ypoBHs

pabouero ypoBHsl | 2) YpoBeHb 3aluTbl UBMEHEHWS BUAA W 3HAYEHUS 3a4aHHOWN TOYKM

Pexum 3awmrhbl 1) YpoBeHb 3aLnThbl Npy BXoAe B PEXNM KOHUrypauumn ang 4octyna kK napamerpam 1-1
M3MeHeHUsA rpynnol

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

6.3 Pexxum PABOTA

Perynatop nepexoauT Ha aTOT peXxmnm BCAKUW pas, Koraa BKYaeTcs nuTaHue.

M3 aToro pexuma MOXHO MEepenTn Ha W3MEHEHME pPEexXUMOB paboyero YpOBHSA UMW Ha pPexum
KOHpMrypaLumm n HacTpoex.

OO6bIYHO 3TOT pexuM BbIGUpaeTcs BO BpeMsi paboTbl ANs YNpaBreHWs KOHTYPOM pPerynupoBaHusi. B
npoyecce pabombi MOXHO OCYLLECTBNATb MOHWUTOPWHI, T.€. BU3yanbHO OTCNEXMBATb U3MEPSIEMYIO BENMYMHY,
3aflaHHyI0 TOYKY M 3HAYeHVe ynpaBrsiolero Bo3aencTens. KpoMe TOro, MOXHO OTCIEXMBaTb Ha CBETOAMOAOHbLIX
MHOMKaTOpax pexvmbl paboTbl perynartopa, curHasnbl TEXHOMOMMYECKON CUrHanM3aumMm npyu nNpeBbILLeHUM BEPXHETO
N HVKHETO NPeferioB OTKIIOHEeHUS.
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6.4 NameHeHne pexxmmoB 3awWwmThbl 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 3alaHHOM TOYKM — nokanbHas (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 ynpaBrneHus 06 beKTOM perynmpoBaHus:
® aBTOMAaTUYECKUI pexum paboTbl
® PYYHOI pexum paboTbl.
Pexum paboTbl perynstopa - aBTOMaTUYECKUA WNW PYYHON SABNSETCA 3aroMuHaeMbiM COCMOSIHUEeM.
[Mocne BKMIOYEHWS MNWUTaHWA PerynaTop HaxoAuTCA B TOM pexuMe, B KOTOPOM OH HaxOAufcs Ha MOMEHT
OTKITOYEHMS.

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

ABTOMaTHM4YeCKUI pexum paboThl. NMepexon Ha py4yHOM pexum padoTbl

ABTomMaTuyeckuin e B aBToMaTuyeckom pexume paGoTbl Perynatop ynpaensieT OGBLEKTOM perynupoBaHust

pexum paboTbl cornacHo BblOpaHHOrO 3akoHa perynuMpoBaHUs W C COOTBETCTBYHOLLMMU HACTpOMKaMu

nonb3oBaTens.

O PY e B aBTOMaTU4yeckom pexmme paboTbl nHamkatop PY Ha nepegHen naHenu noraileH.

= [P/A] e [Ins nepexoda B PYyYHOM pexum ynpaereHus Heobxooumo HaxaTb knasuwy [P/A] Ha
nepeaHen naHenu perynsiropa.

{:} PY e NHankatop PY Ha nepeaHe naHenn Ha4YnMHaeT MuraTb.

= [¢] e Ecnu onepatop Haxan knasuwy [¢'] B npouecce MuraHus unavkatopa PY (npubnuautensHo
3-4 cekyHabl) — Npou3oVaeT hukcayusi 8bI6paHHO20 pexuma v perynaTop nepenaet B pexumm

® Py py4Horo ynpaeneHusi, uHamkatop PY 6yget cBetuTbca — yTo OyaeT B AanbHenweM ykasbliBaTb

Ha py4HOW pexum paboThbl.
YpoeeHb e Ecnu onepatop He nodmeepxdaem cBOVX OeNCTBUIA HaxaTuem knasuwm [¢], To gaHHbIe

3awumsl [eiCTBMS onepaTopa BOCMPUHMMAIOTCS Kak HeBepHoe [OelcTBue Wnu  criyyariHoe
nepekmnioyeHe pexumMa paboTbl.

PyuHown pexum pabotbl. lepexon Ha aBTOMaTUYECKUNA PEXNM paboThbl

Py4yHoW pexum e B pyyHoM pexume paboTbl onepatop C NepefHel naHenuM C nomoublo knasuwl [A]
pa6oTbl “oonbwe” n [V] “MeHblle”, ynpaBnseT BbIXOAOM perynatopa, TeM cambiM  OpMUpyeT
3HayYeHue ynpasnsoLLero BO3AENCTBUSA, NOAABaeMOe Ha UCTIONMHUTENBbHbBIN MEXaHWN3M.
® ry e lnaukatop PY Ha nepegHen naHenu ceeTuTcs.
@ [P/A] e [Ina nepexofa B aBTOMATUYECKUI PEXUM YyrNpaBneHnss Heobxoaumo HaxaTb knasuwy [P/A]
Ha nepegHen naHenu perynsatopa.
{:} Py e /lugvkaTop PY Ha nepegHeit NaHeny HaunHaeT Muratb, ecrnv onepaTop Haxan knasuwy [¢']
B Mpouecce MuraHus uHgukatopa PY (npubnuamtenbHo 3-4 cekyHObl) — mnpousongeT
= [¢] ukcayuss eblbpaHHO20 pexuma W perynsatop neperaeTr B pPeXxuM aBTOMaTUYECKOrO
ynpaBrnenvs, wuHaukatop PY noracHeT — u4to OydeT B panbHelwem ykasbiBaTb Ha
O py aBTOMAaTMYECKUI PeXrM paboThbl.
YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOUX OeNCTBUIA HaxaTuem knasuwm [¢'], To gaHHbIe
3awumsl OelcTBMA  onepaTopa BOCMPMHUMAIOTCA Kak HEeBEpHOe [OEeWCTBME UMM crnyvanHoe

nepekmnioyeHe pexumma paboTol.
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6.4.2 Bbibop BuAa u nsmeHeHue 3Ha4e€HMUA 3aA4aHHOMN TOYKU

Mpwn BkntoueHnn perynatopa MUK-21-05 yctaHaBnmBaeTtcs pexum PABOTA. Ha gucnnen NMAPAMETP
BbIBOANTCS 3HAYEHME M3MepsieMol BennumHbl, a Ha aucnnen SABOAHHA — 3HayeHne 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 BbIGMpaloTca cornacHo
nyHkta [10.13] MeHto KoHurypauum:

[10.13] = 0000,3,4,5,6 — TONbKO BHYTPEHHSA 3aaHHas ToYKa,
[10.13] = 0001 — BHYTPEHHSAS W BHELLHANA 3aaHHas ToYKa.
[10.13] = 0002 — BHYTPEHHSASA W BHELLHASA 3adaHHast ToYKa

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

BHyTpeHHAst 3agaHHas Touyka W3MEHsieTCs C nepefHert naHenu perynsaropa. 3HayeHue BHYTPEHHeW
3aJaHHON TOYKM SABNSAETCHA 3aroMuHaeMbiM 3Ha4eHueMm. [locne BKIIOYEHUSA NMUTaHUS PerynaTtop HadnHaeT paboTy ¢
TEM 3Ha4YeHneM 1 ¢ TeM BUAOM 3aaHHOW TOYKU, KOTOPOE ObIfIo HA MOMEHT OTKITIOUYEHNSI.

BHelwHss 3agaHHasn Touka 3agaeTcs ¢ BHeLLHero aHanorosoro Bxoaa Al2. MNpu BeiGpaHHOM BMAe 3agaHHON
Toukm kak BHELUHAA Bo3moxeH Tonbko ee koHTponb Ha aucnnee 3ABOAHHA, naveHuTb ee 3HayeHune ¢
nepegHen nNaHenu perynatopa HEBO3MOXHO. B aTom xe pexume BO3MOXHO M3MEHUTb BHYTPEHHIOK 3adaHHYIo
TOYKY, YTO BaXXHO Npu paboTe ¢ KoppeKUMe BHyTpEeHHEW 3a4aHHOM Touku. Koppekuusi 3a4aHHON TOYKM perynstopa
OCYyLLeCTBNSIeTCS N0 hopmyne:

SP =SPBHYyTp + K* X2 + B

BHYTPEHHAA (TOKANTbHAA)

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

BXOOHOM curHan

3HauyeHue 3a4aHHON TOYKUN
3apaHue perynstopy

Bbi6op Buaa 3agaHHOM TOUKM.
Mpumep nepexona ¢ BHyTPeHHEN Ha BHELLHIOK 3a4aHHYI0 TOYKY

e Hanpumep, B MeHI0 KOHdurypauum ycTaHOBIEH Cregylowuii Bug 3adaHHOW TOYKU:
O noct [10.13]=0001 — BHYTpeHHsIA M BHellHAs 3agaHHas Touka unu [10.13]=0002 — c unu 6e3
@ NnokK KOppeKunn 3afaHHOW ToYkK. [Mocne BKMYEeHUS NUTaHWUSA PerynaTop HaxOA4uncs B pexume

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

e [INnA M3MeHeHVs BuAa 3adaHHOM TOYKM C BHYTPEHHEW Ha BHELUHIO 3aJaHHYH0 TOYKY

= [3BAO] HeoOxoaMMo HaxaTtb knasuwwy [3BAO].
e Ha nepegHen naHenu HauuHaT murate mHaukatop JIOK n gucnnen 3ABOAHHA. Ha
O OCT JaHHoM 9Tane npu mwurawowem uHaukatope JIOK un gncnnee 3ABOAHHA Bo3moxHO
nokK M3MeHeHue 3HayeHUs1 BHYTPEHHEN (NoKanbHON) 3a4aHHON TOYKM.

e B npouecce muranns nHaukatopa JIOK v gucnnesa 3ABAAHHA Haxats knasuwy [3BA].

<« [3BAO]
e VHgukatop NIOK nepectaeT muratb U CBETUTCS POBHLIM CBETOM, yKasblBasi orepatopy Ha
? ACT KOTOPOM BUAE 3aJaHHOW TOYKM HaxoauTcs perynstop, a uHavkatop KY HauvHaeT muratb,
NnokK yKasblBasi TEM CaMbIM Ha KaKyto 3afjaHHyH0 TOUKy GyeT OCyLLeCTBMNEH Nepexoa.

e Ecnu onepatop Haxan knasuwy [¢'] B npouecce wmuraHus uHgvkatopa [MOCT
« [&] (mpubnuantensHo 3-4 cekyHabl) — npou3onaeT ukcayusi ebibpaHHo20 euda 3adaHHOU
moyku (perynsatop nepengeT Ha BHELLUHIOW 3aJaHHY0 TOYKY).

o OCT e Wugumkatop JIOK noracHet, a uHaukatop OACT OymeT cBeTUTbCH, YTO YyKasbiBaeT O
O nok nepexofe Ha BHELIHIOW (OMCTAHLUMOHHYI) 3afaHHyl0 Touky. JInbo paboTa ¢ Koppekumen
BHYTPEHHeW 3aaHHOM 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 AaHHblEe AeNCTBUSA onepaTopa
BOCMPUHUMAIOTCS Kak HEBEPHOE AeCTBME UMK CryvaiHoe nepeknioyeHre pexuma paboTol.
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M3meHeHMe 3Ha4YeHUA BHYTPEeHHeN 3a4aHHON TOYKMU

e Perynatop HaxoAuTCs B peXvMMe BHYTPEHHel (NokanbHOW) 3adaHHOW TOYKWU, O YeM

O OCT cBuaetenbcTByeT cBeveHne mHavkatopa JIOK. Ungukatop ACT cBeTUTCS He OOMKEH Ha
@ nok BCEM MPOTSKEHMMN OMNepaLum No N3MEHEHWNIO 3HAYEHNS] BHYTPEHHEN 3aaHHON TOYKM.
= [3BAO] o [1ns1 N3MEHEHNs1 3HaYEeHUs1 BHYTPEHHEN (MOKanbHOWN) 3aaHHOM TOYKM HEOOXOAMMO HaXaTb
knasuwy [3BA].
OCT e Ha nepegHen naHenu HauyuHawoT murate mHgukatop JIOK n gucnnen 3ABOAHHA. Ha
NIOK AaHHoM 9dTane npu muraowem uHaukatope JIOK u gncnnee 3ABOAHHA Bo3moxHO

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

3Al A
§ 015.0
e C nepepgHent naHenu ¢ nomoublo knasuw [A] “Gonbwe” n [V] “meHblue”, ycTaHOBUTL
= [A] HeobGXxoaMMoe 3HayYeHue BHYTPEHHEN 3afaHHOM TOYKM, WHOWLMPYEMOW Ha gucnnee
= [V] 3ABOAHHSA.

e Ecnn onepatop Haxan knaeuwy [¢] B npouecce MuraHus wuHaukatopa JIOK
= [J] (NpubnusutenbHo 3-4 cekyHAabl) - PErynsTop neperaer Ha PexuM YNpaBreHUs C HOBbLIM
3HaYEeHVEM BHYTPEHHEeN 3a4aHHOW TOYKU.

e /HankaTop NOK nepecrtaeTt Muratb U CBETUTCA POBHbIM CBETOM, YKa3bliBad TeéM CaMblM,

O Act YTO BUA 3aAaHHOM TOYUKWN — BHYTPEHHSIS (ToKanbHas).
@ /oK
e Ecnu onepatop He nodmeepxdaem cBoux AenUcTBU HaxaTuem knasuwm [¢] B npouecce
YposeHb muranusi uHgukatopa JIOK (npubnuautensHo 3-4 cekyHAbl), TO [aHHble AelCTBUS
3awumsbl onepaTopa BOCMPUHUMAIOTCS Kak HeBEPHOE AeNCTBME UMW ClyYalHOe U3MEHEHNE 3HAYEHNS.

MNpumeyanune. N3MeHUTb 3HaYeHWEe BHYTPEHHEW 33a4aHHOW TOYKM BO3MOXHO B pexume
BHELUHeW (KackagHoW) 3ajaHHOM TOYkWM, 4TO Heobxogumo npu paboTe C Koppekumen
BHYTPEHHEN 3a4aHHON TOYKN.

PeXnmbl U3MeHeHusA u nepexknr4yeHns 3a4aHHOMN TOUYKHM

OyeHb BaXKHbIM 41151 HOpMaribHOW paboThl PerynaTopoB ABMSETCS Hanm4ume B HUX 6e3ydapHo20 (rmiagHo20)
MepPEeKIOYEHUsT Unu U3MEHEHUsT 3a0aHHOM TOYKW. [epeknioveHne unm MaMeHeHue 3adaHHOWM TOYKM perynsatopa
MWK-21 npoucxoaut B cny4yasx:

® MEePEKIIIOYEHNE PErynaTopa C PYYHOro pexrnma paboTbl HA aBTOMATUYECKUN;

® /3MEHEHWe 3Ha4YeHus BHYTPEHHEeN 3afaHHOM TOYKM C NepedHen MaHenu perynatopa wnm no
UHTepdency;

® MepEeKNOYEHNE C BHYTPEHHEN 3ajaHHOM TOYKN HA ANCTAHLMOHHYO U Hao6opOoT.

MepeknioyeHne nnu n3ameHeHe 3agaHHON TOYKU perynartopa obecnevynBaeTCs € NOMOLLLIO CTaTUHECKON
1 AMHamMmnyeckon 6anaHcMpoBKU y3na 3afgatyvka perynsaropa.

B 3aBucumocTM OT 3HaveHu napameTpoB MeHi0 KoHdurypauun [10.06] — ctatnyeckas GanaHcupoBka
3agaHus n [10.07] — ckopocTb AnHamuyeckon 6anaHcupoBku 3agaHns B perynatope MUK-21 ectb pasHble pexumsl
cTaTU4Yeckon 1 AUHaMUYeCcKon GanaHCUPOBKU:

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

e 2 pexxum: [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.

dyHKUMOHanNbHaa cxema paboTbl O6anaHCMpPOBOK MOKasaHa Ha pucyHke 6.2. PyHKUMM pexmnmoB
CTaTU4eCcKon N AnHamu4eckon 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. [inHamnyeckast !
: [10.06] : 3. Ctatnueckas :
O L e e e e -2 I
5 3apaHue
3anaHue a(gig'gg‘gf:)"a SP—>SPyew perynstopy [—>
10.07
SPrew [10.07]

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

MNpuMeyaHue. Ha cxeMe yCrNOBHO Noka3aHO MOJSIOKEHWE NnepekroyaTenei Ans aBToMaTMYeckoro pexnma
paboTbl perynatopa u AuHaMu4eckoii 6anaHCcMpoBKM.

Tabnvua 6.1. DyHKUMKU pexnmoB banaHcMpoBok perynatopa MNK-21.

£ 3HaveHne
5 2| napameTpos
sg
2 S [rHaMuka n3ameHeHns 3agaHHON TOYKK
[0}
()
o 5 [10.06]|[10.07]
©
1 0 0 PurKCMpoBaHHOE 3HAYEHME 3a4aHHOM TOUKM
[Mpu nepeknioyeHMn 3agaHre HauMHaeT N3MEHATCA OT 3HaveHus Bxoda Al1 oo
MepeknioyeHne 2 0 #0
YCTaHOBIEHHOIO 3HAYEHUs 3aaHNs Co cKkopocTbio GanaHcmposku [10.07]
pexuma paboTbl
PYYHOW-ABTOMAT| 3 1 0 Mpw nepekniodeHnn SP= Al1
4 1 -0 Mpw nepekntoveHun perynsatop He otpabatbiBaeT pasHuuy SP u Al1, a HaunHaeT
paboTaTb C TEKYLUMMU UX 3HAYEHUSIMU
1 0 0 duKkcMpoBaHHOE 3HaYeHME 3a4aHHOW TOYKM, €€ U3MEHEHEe HEBO3MOXHO
NsmeHerne 2 0 -0 [Mpy n3MeHeHWn 3agaHve HauMHaeT M3MEHATCS OT ero NpeabiayLIero 3Ha4yeHus

BHYTpeHen 3agaHomn

o [0 YCTaHOBIIEHHOTO 3HAYEHNs CO CKOpoCTbio GanaHcuposku [10.07]
TOYKW (C NnepeaHew

anI n3MeHeHun 3agaHne MrHoBeHHO MeHsAeTCA OT ero npeabiayulero 3Ha4eHua

3 1 0
”;:Te; n q:é”ﬁv:: n)o [0 YCTaHOBMEHHOro
P Y 4 1 0 Mpy N3MeHeHUU 3aaaHne HauYMHAET U3MEHSATCS OT ero NpeabiayLLero 3Ha4YeHus!
[0 YCTAHOBIIEHHOTO 3HAYEHNS CO CKOPOCTbo GanaHcuposku [10.07]
1 0 0 He Bo3MOXHO
MepeknioyeHune ¢ 2 0 -0 Mpy nepekntoYeHUN 3afaHne HaUMHAET U3MEHSITCS OT ero NpeabliayLuero
BHyTpeHei1 pabouyeit 3HaYeHVs1 [0 YCTAHOBIIEHHOIO 3HAYEHNUS CO CKOpOCTbi GanaHcuposku [10.07]
TOYKM Ha BHELUHIoKo 1 4 1 0 Mpy nepekntoyeHun 3agaHne MrHOBEHHO MEHSATCS OT ero npeaplayLero
HaobopoT 3Ha4YeHus1 10 YCTAHOBIEHHOIO
4 1 -0 Mpv nepekntoyeHUn 3agaHne HauMHaeT U3MEHSATCS OT ero NpeabliayLuero

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

Mpumeyanne. Ecnn 3Havenne [10.07]#0, TO 3HA4eHWe CKOPOCTU AMHAMU4YECKoW OanaHCMpPOBKU
ycTtaHasnueaetcs B npegenax (0; 999,9) tex.en./MuH.
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BMXia

BuXia

6.4.3. U3ameHeHne 3Ha4YeHUs ynpaBnsaloLero Bo3gencreus

o [1ns U3MeHEeHNs 3HaYeHns yNpaBnsaoWwero BO3AENCTBUS PErynaTop AOIPKEH HAaXOAMTbCS B
py4HOM pexume ynpaeneHusi. Ecnv perynatop HaxoguMTcs B aBTOMaTUYECKOM pPeXuMe, ero
HeobxoaMMO NepeBecTM B PYYHOM PEXUM ynpasreHns — cM. pasgen 6.4.1. MHgukatop PY Ha
nepeaHen naHenu cBeTuTcs. BeibpaH pyqHON pexum ynpaeneHus.

e B pyyHOM pexume paboTbl onepaTtop C nepegHen naHenum ¢ NoMoLubio knasuw [A]
“6onbwe” n [V] “meHblie”, ynpaBnsieT BbIXOOOM perynaTopa, Tem cambiM dopmupyeT
3HayYeHWe ynpaBnsloLWero BO3AeNCTBNS, NoJaBaeMoe Ha UCTIONHUTENBbHBIN MeXaHU3M Yyepes
kntoun BOJIbLUE-MEHBLUE vnu aHanoroBbI BbIXO4, B 3aBUCMMOCTU OT BblOpaHHOro tuna
perynatopa (cm. napameTp [10.03] ypoBHA 10 koHdMrypaumm).

e 3HayeHune BbIXOAHOrO curHana B % (B 3aBUCMMOCTU OT BbIGpaHHON CTPYKTYpbl perynsitopa
nHauumMpyeTcs 3HaveHne Ha gucnnee BUXIA:

- BbIXOHOrO aHanoroBoro curHana,

- 3Ha4yeHne BblaaBaeMow MOLLIHOCTM Ha BbixogHble kntoun BOJIbLUE-MEHBLLE,

- BHELUHWI CUrHan nonioxeHus MexaHuama (ucnonb3oBaHue Bxoga Al2).

o [Ipn U3MEHEHUN 3HAYEHMS YNPABMSAOLEro BO3AENCTBMSA NOCIe NEPBOro HaxaTus nodon
13 knaeuw [A] “Oonbwe” unu [V] “MeHblle” HauMHaeT muraTb gucnnen BUXIO, nu6o
cBeTOAMOAHbIE MHAMKaTOpbl A unu Y, ykasbiBasi TEM CambiM OrnepaTtopy Kakow napameTtp
(curHan) B 4aHHbIA MOMEHT N3MEHSETCS.

e [locne OKOHYaHMA M3MEHEHUS 3HaYeHWUs YMpaBrsloLWero BO3AENCTBUS, MO OTMYCKaHWU
knasuw [A] “Gonbwe” unn [V] “meHbwe” no uctevenun 3-4 cekyHg aucnnen BUXIA
nepectaeT MuraTb, a 3Ha4YeHVe Bbixoda PUKCUPYETCA B 3HEProHE3aBUCUMOW NamMATH.

6.4.4 Pexxumbl nHAUKaumMmn perynsartopa

o OCHOBHOM peXuUM UHAUKALUMU:
aucnnen MAPAMETP — 3HayeHune Bxoga Al1,
ancnnen SABOAHHSA — 3apgaHne perynatopa,
aucnnen BUXIO — 3HayeHWe Bbixoga peryndaropa.

e [lpy HaxaTum KnasuLn ) NPOUCXOANT NepekrnoyeHne naHenu Ha AOononHUTENbHbIN
PEXMM UHAMKALUN.
Mpu yctaHoBneHHoM 3HaveHun napametpa ([19.02]=0001) gononHutensHas naHens nveet
BUA!

ancnnen MAPAMETP — 3HaveHne Bxoga Al1,

aucnnen SABOAHHSA — 3HaveHune Bxoaa Al2,

aucnnen BUXIO — 3HayeHWe Bbixoga peryndaropa.
Mpun ycTaHoBNEHHOM 3HadeHun napameTpa ([19.02]=0002) gononHuUTeNbHasa NaHenb uMeeT
BUA:

oucnne MAPAMETP — 3HadeHune Bxoga Al1,

ancnnen SABOAHHSA — 3HaveHune Bxoaa Al2,

aucnnen BUXIA — cocTosiHne AMCKpeTHbIX BXOAOB/BbIXOO0B perynatopa (CM. Huxe).

BUXIA

BKJIFOUEHO { ) : ]
BBIKJIIOYEHO %j} | &g’i
/ |\

D1 DI2 DO1 DO2 DO3 DO4

e [pu NOBTOPHOM HaxaTUM Knaeuwm &) perynsiTop cHoBa MepereT B OCHOBHOWM PEXUM
UHOMKaLWU.
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6.4.5 Koppekuus nsmepsiemoro napamMmeTpa U BHyTpeHHeln 3aaHHOWN TOUYKU
6.4.5.1 Koppekuus nsmepsiemoro napameTrpa

Koppekuusi usmepsiemoro napameTpa, nogaBaemMoro Ha Bxoa perynstopa Al1 ocywecTBnsietcs no
BTOPOMY aHanoroBomy Bxoay perynstopa Al2.

X1 — n3amepsiemasn nepemeHHas, nogasaemas Ha sxog Al1.
X2 - KoppeKTMpytoLLlasa nepeMeHHas, nogasaemas Ha sxoa Al2.
Y — ckOppeKkTUpOBaHHasa BENMYMHA N3MEPSEMON NEPEMEHHON, BLIYUCNSETCS NO opmyne:

Yy=X1+K*X2+B

Touka KOpPPEeKLMK, B KOTOPOI KOPPEKTUPYIOLLIEE 3HAYEHUE PABHO HYJIHO:

K*X2+B=0
OTkyna:
B
X2 = — emeee = XTK
K

[oe XTK — 3HaYeHne TOYKN KOPPEKLUMN.

B To4ke koppekummn X2 = X1k n Y =X1.

6.4.5.2 KoppeKkuus BHyTpeHHeln 3afaHHOWN TOYKMN

B MeH koHdurypaumm yctaHoBRneH criegyoowni Bug 3agaHHon Todkm: [10.13]=0002 — koppekums
3aJaHHON TOYKMU.

BHyTpeHHs 3adaHHas Toyka M3MEHsieTCa C nepefdHert naHenmu perynatopa. 3HaveHue BHYTPEHHen
3aaHHON TOYKM ABNSAETCA 3aroMuHaeMbiM 3HadyeHueMm. [locne BKNIOYEHUS NMUTaHUS perynaTtop HadvHaet paboTy ¢
TEeM 3Ha4YeHMeM 1 C TeM BUAOM 3a4aHHOIN TOYKM, KOTOPOE BblNIO0 Ha MOMEHT OTKITHYEHNS.

BHellHs1s1 3agaHHasn Touka 3agaeTcsl ¢ BHELLHEro aHanoroeoro Bxoga Al2. MNpwu BbibpaHHOM Buae 3agaHHON
Toukm kak BHELUHAA Bo3moxeH Tonbko ee koHTponb Ha aucnnee 3ABOAHHA, nameHutb ee 3HauyeHue c
nepegHen naHenu perynstopa HEBO3MOXHO. B aTtom xe pexume ACT BO3ZMOXHO U3MEHUTb BHYTPEHHIOK 3a4aHHYI0
TOYKY, YTO BaXKHO Npu paboTe ¢ KoppeKunen BHyTPEeHHEN 3a4aHHON TOYKU.

Koppekuunsa BHyTpeHHel 3aaaHHON TOYKWN perynsitopa ocyLecTBnseTcs no dopmMyne:

SP = SPBHYTp + K, * X2 + B
SP — TekyLuas, cKoppeKkTupoBaHHas 3a4aHHas Toyka
SPBHYTp — BHYTPEHHSAS HECKOPPEKTUPOBaHHasA 3afaHHas Todka. MameHsaeTca no HaxaTtuu knasuwm 3B/,

nHanumpyetcs Ha nHamkatope SABOAHHA.

WHAvKaumsa BIGpaHHBIX PEXMMOB KOPPEKLMU BHYTPEHHEN 3aJaHHOW TOUKN:

O ncr e PaboTa no BHYTpPeHHEN 3aaHHOM Touke 6e3 KoppeKuum.

@ nokK

[ 4 AcT e PaboTa C Koppekuuein BHyTPeHHeW 3agaHHOW Touku (nocne Haxatus knasvwu 3B[M) no
O nok aHanorosomy exoay Al2

Touka koppekumnmn Xtk (TK) onpeaensieTca aHanornyHo pasgeny 6.4.5.1.

MmeeTcst BO3MOXHOCTb ANHAMNYECKOTO M3MeHeHMs ToYku 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 pacuyeTa 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 3HayeHue BHYTPEHHEN 3adaHHOW TOYKU [OIDKHO
nameHsTbes Ha 05.00 .

YcTaHaBnMBaeM 3HayeHwe napameTpa HasHadeHue aHanorosoro Bxoga Ai2 [10.13] = 0002 — koppekuus
3a4aHHOM 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 NONOXeHW AeumManbHbIX
pasgenutenen.

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

[poBepka:
npu T =060.0 °C:  SP = SPguymp. + 0.5 * 60.0 — 30.00 = SPguymp. + 0 - 3HaYeHmne B TOUKE KOppeKLmny;

npu T =100.0 °C: SP = SPguymp. + 0.5 * 100.0 — 30.00 = SPguymp. + 20.00 - 3Ha4eHne npu Bo3pacTtaHum T Ha 40°C

[na noctpoeHuss nNpsAMoOn Koppekuun AonyctuMm, 4T0 SPeuyrmp. =20°C, nonyysm ypaBHeHWEe npsMOW
koppekunm SP=20+ 0.5*X2 — 30 = 0.5*X2 — 10 (npsmas 1). Kak BuaHo u3 rpacpmka B Touke koppekumn SP = SPauymp.
= 20°C.

B pexume cTtaTnyeckon Koppekuuy 3agaHHoW TOYKU UM U3MepSemMoro napameTpa, npu nsMeHeHnn sxoaa
X2 ByneT MeHATLCA CKOPPEKTUPOBAHHOE 3a4aHne CornacHo NPsiMon koppekumn. Ecnn namenntb SPeuymp. = 40°C, TO
npsiMast Koppekunn caBnHeTcs (NpsMas 2). YpaBHeHve nNpsMoi koppekuun npy atom byaeT Beirnagete SP= 0.5*X2
+ 10. Touka koppekummn octaHeTcs Ta xe 60°C, To ecTb B Touke Koppekumn SP = SPguyrp. = 40°C. MoTomy AaHHas
koppekunsa byget cTaTYecKon.

B pexume AuMHaMMYECKON KOpPEeKLMM Touka KOppekumn ByaeT MeHSTbCA Kaxabid pas npu BKIOYEHWM
AaHHoW koppekumn. Koppekumns BygeTt BknovaTbCa B Criydae nepexopa ¢ nepedHen naHenu ¢ nokanbHow paboyen
TOYKM UMW PYYHOTO pexuma paboTbl HAa AMCTaHUMOHHYI0 pabouyto Touky JIOK>AOCT nnn PYY>OCT. B MOMEHT
BKIIOYEHNSA AuHaMn4eckon koppekumm SP = SPauyrp, cooTBeTcTBEHHO Kp*X2 + B = 0. Perynatop npuHumaet
TekyLlee 3HavyeHne X2 3a TOUKY KOppeKkummn 1 nepelntoiBaeT cmelernne B. Ecnn SPguyrp. = 20°C, X2 = 100°C, To B
MOMEHT BKITIOYEHNS1 AUHAMUYECKON KOPPEKLMU Mbl NOMYYMM NPsSIMYLo Koppekuun 3, B 9TOM cnydae B cTaHeT paBHO
B = -K,*X2 = -0.5*100 = -50, a ypaBHeH1e npsiMon Koppekuum npnobpeteT Bug SP= 0.5*X2 - 30

SPgpyTp =40

SPgyte=20

KBHYTP._ZO

Y

X2

__________.'.____ PR, VR i ——

PucyHok 6.2 — lNpsamblie cmamu4yeckol U QUHaMu4ecKol KOppeKyuu napamempa usiu 3a0aHHol moyYKu
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e B 3TOM pexume BBOASAT NapamMeTpbl U KOHCTaHTbI perynstopa, napamerpbl CUrHanusaumm oTKIIOHEHUIA,
napameTpbl dunbTpa, NapameTpbl 3adaHusi Tuna Bxoda, TUMa ynpaBreHusi, BUAa 3afjaHHOW TOYKM, napameTpbl
ceTeBoro obMeHa, napameTpbl KanMbpoBKY, a TakKe PeXuMbl PaspeLleHnst BXoAa B MEHIO KOHMMIypaLmm u sanucu

napameTpoB.

e [lapameTpbl pasgeneHbl No rpynnam, Kaxaas u3 KOTopbiX HasblBaeTcsa "ypoBeHb". Kaxpgoe 3agaHHoe
3HayeHne (ANemMeHT HaCcTPOWMKM) B 3TUX YPOBHSX HasbiBaeTcs "napameTtpom”. [MapameTpbl, MCnonb3yemble B
perynatope MUK-21-05, crpynnupoBaHsl B criegyowmne 19 ypoBHel 1 npeactaBneHbl Ha gnarpamme — 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

Ha)XxaTueMm 6ornee 3 ¢ KnaBuULLIK
0]

Bbixoa 13 pexuma
KOHdpUrypaumm m
HacTpoek

o Mepexon B aBTOMaTU4ECKOM peXuUMe

2]
ELJ

L]
[+

15

.
gI:J

[: |
ELJ

PucyHok 6.3 - [Juagpamma yposHel pexuma KoHghuaypauyuu U Hacmpoex.

pexume ynpasneHus!

[aHHble  ypOBHW  KOHGUrypauum
OOCTynHbl  Tonmbko B PYYHOM

NMAPAMETP
’ R— 3HavyeHue napameTpa
o I |
O R B
e
Homep napameTpa
SABOANE YPOBEHb 2
71771 / MapameTp 2.05
I_ 1 _i
BUXIA
1 cumBonbl NP ykasbiBaroT o
— TOM, YTO NpUGOp HaxoaUTcs B
N " pexumMe KoHdUrypaumm

PucyHok 6.4 - VIHOukayus 3Ha4yeHUs1 napamempos KoHguaypauuu u uUx HOMepPOS.

6.5.1 BbI30B pexuma KOH

c¢hurypauum n HacTpoek

BbI30B pexvma koHurypauum n HacTpoek ocyliectensaetcs us pexmma PABOTA anutenbHbiM, 6onee 3-x
cekyHa, HaxaTtnem knasuwm [O]. Perynatop MUK-21-05 MOXeT HaXOAUTLCA B OHOM W3 PEXUMOB — PYYHOM UMK
aBTomaTtmyeckoM. OTnmume B KONMMYECTBE BbI3bIBAEMbIX YPOBHEN KOH(Urypauum B pasnuyHbIX pexumax — CM.

avarpammy npuBefeHHyto Ha pucyHke 6.3.
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Homep HOoctyn kK YPOBHIO B pexxumax
YPOBHA HasHauenve YPOBHS B aBTOMaTnyeckom B py4yHoMm
1 HacTpolika napameTpoB perynstopa + +
2 KoHdurypaumsi aHanorosoro Bxoga Al1 (napameTp) + +
3 KoHdurypauus aHanorosoro Bxoga Al2 (3agaHue, + +

NosfoXXeHe MexaHn3ma)
4 KoHdumrypaums guckpeTtHoro Bbixoga DO1 + +
5 KoHdurypaums guckpeTtHoro Bbixoga DO2 + +
6 KoHdurypaumsi guckpeTtHoro Bbixoga DO3 + +
7 KoHdburypaumst guckpeTtHoro Bbixoga DO4 + +
8 KoHdumrypaums aNCKpPEeTHLIX BXOOO0B + +
9 KoHdumrypaums aHanorosoro Bbixoga AO + +
10 KoHdhmrypaums cTpykTypbl perynatopa + +
11 ABcumcehl ONopHbIX ToYeK NnHeapusaumm Bxoga Al1 + +
12 OpavHaThl 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 Bbi6op napameTpoB

MapameTp 1

g

Ma ameTE 3 I

\

|

I'IaéameTE N I

B

e [1nsa BbIbOpa napaMeTpoB Ha KaXXOOM YPOBHE HEOOXOAMMO HaxaTb KnaBuLly
[¢]. Npw kaxgoom HaxaTum knasuwwm [¢'] npovcxoauT nepexon K crneayouemy
napameTpy.

e Ecnu Haxatb knaeuwy [¢'] Ha nocnegHem napameTpe, AUCNIen BEpHETCS K
nepBoOMY NapamMeTpy TEKYLLEro ypoBHSI.

6.5.4 ®dukcupoBaHMe HacTpoeK

e YT0oObl M3MEHUTb HaCTPOWKW MapamMeTpoB WM YCTaHOBKW, MONb3yNTeChb
knaeuwamn [A] vnu [V], a sateM HaxmuTe knasuwy [&]. B pesynbrate
HacTpolika byneT 3acmkcupoBaHa.

e HeobxoanMo MOMHUTL, YTO (PUKCALMSA U3MEHEHUI MPOUCXOAUT TOMbKO MO
knasuwe [J].

e Ecnn Ha ypoBHe KOHMrypaumu n HacTpoek Gbin Bbi3BaH napameTp Ans
MoAMMKaLMN N He HaxuMmarnacb 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 ¢ nomolsio knaeuwn [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 pexrmMa KoHUrypauumn n HacTpoek ocyllecTtensieTcs u3 pexvmma PABOTA anutenbHbiM, 6onee
3-x cekyHa, HaxaTuem knasuwm [O]. Monb3oBaTens nonyyaeT AocTyn Tonbko kK 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 KNaBuLIK

[U1, sBoamoxeH Bxoa Ha YPOBHU 2 - 19.

3) Mpu yacTom pegakTMpoBaHMM NapameTpoB, MMEETCS BO3MOXHOCTb OTKIIOYUTb YPOBEHb CUCTEMbI
3awuThl (MpegHasHaveHHbIi AN 3aWwnTbl OT MoAMdMKauumM napameTpoB NpW CNy4alHOM WIU HeXernaTerbHOM
[ocTyne) yctaHoBkow napameTtpa 19.00=0001.

3HayeHune YCTaHOBOYHbIX NapaMeTpoB 3all1Tbl cneayowue:

Mapamemp 19.00. PaspeweHue exoda Ha YPOBHU 2 - 19

3HauyeHue napameTpa

JocTynHble ypoBHM

19.00

0000 Bbi3oB ypoBHA KoHGMrypaumm u Hactpoek u3 pexuma PABOTA ocywecTnsetcs
anuTenbHbiM Gonee 3-x cekyHa Haxatvmem knaevwm [U], ¢ moctynom Tombko Ha
YPOBEHb 1.

0001 PaspelueHne nporpamMmmnpoBaHus.

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

lMapamemp 19.01. Banuckb napamempos 8 SHeP20HE3a8UCUMYIO NaMsimb

3HauyeHue napameTpa

BbinonHsiemas onepauus

19.01
0000 3anvcb NapaMeTpoB B S3HEPrOHE3aBUCUMYIO NaMsiTb He rMpousgodumcsi
0001 3anucb NapameTpoB B 3HEProHe3aBUCHUMYIO MaMsATb 7POU3800UMCS CreayHoLLMM

ob6pasom:

1) MNpownsBecTn moandukaL o Bcex He0OX0aAMMbIX MapameTpoB.
2) YcTaHoBUTL 3HaveHne napametpa 19.01 = 0001.

3) HaxaTb knasuwy [¢].

4) Ha gucnnee 3ABOAHHA nossarca cumonel "3MM", yka3biBasg 0 TOM, UTO
NPOVCXOAUT onepaLms 3anucu B 3HeproHe3aBUCUMYO NamsThb.

5) Mocne yka3aHHbIX onepaumi 6yaeTt npov3BeaeHa 3anvcb Bcex MoanMULMPOBaHHBbIX
napameTpoB B SHEProHe3aBncUMyo NamaTb. [locne npoBeaeHWs 3anMcy NnapameTpoB
perynatop nepenget B pexum PABOTA. TMNocne 3anvcy napameTp 19.01
aBTomMaTtumyeckn yctaHasnmaaetca B 0000.
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7 KOMMyHKauuOHHbIe PyHKLUN

MukponpoueccopHbii - perynstop MUK-21-05 moxeT o6ecneunTb BbINOIHEHNE KOMMYHUKALVUOHHON
dyHKUMM No uHTepdency RS-485, nossonsmlle KOHTponupoBaTb M MoAMUUMPOBATL €ro napameTpbl Mnpu
NMOMOLLIM BHELLHEro yCTPONCTBA (KOMMbIoTEPA, MUKPOMPOLIECCOPHON CUCTEMBI YNPaBNeHNs ).

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

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

[ns paboTbl HEO6X0ANMMO HacTPOUTL KOMMYHUKALIMOHHbIE XapakTtepucTukn perynsatopa MUK-21-05 takum
o6pasom, 4TOObI OHM coBnaganuM C HacTpolkamn obmeHa AaHHbIMW TMaBHOIO KOMMblOTEpa. 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 perncTtpbl perynatopa MAUK-21-05 npueegeHsl B Tabnuvue 7.1 pasgena 7.1.

Joctyn k pernctpam onepatmsHoro ynpasnexnnsa No 0-29 paspelueH NoCTOAHHO.

JocTyn Kk pernctpam nporpammmnpoBaHns u koHdpurypauum No 30-195 paspeluaeTcs B cnyvae yCTaHOBKM B
«1» pervucTpa paspelueHus nporpammmpoBaHus No 29, KoTopoe BO3MOXHO OCYLLECTBUTb Kak C nMepegHein naHemnm

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

KonunuectBo 3anpaluvMBaemMbiXx PerMcTpoB He [OMMKHO mpeBbiwate 16. Ecnv B Kkagpe 3anpoca 3akasaHo
6onee 16 peructpos, perynsatop MUK-21-05 B oTBeTe orpaHnymMBaeT nx KONMYECTBO A0 NepBbiX 16-TM perncTpos.

Mpn nporpammupoBaHun ¢ OBM HeobOXoaMMO KOHTPONMUPOBATb [Auana3oHbl W3MEHEHWUs 3HayYeHun
napamMmeTpoB, YKka3aHHble B Tabnvue 7.1 pasgena 7.1.

Onsi obecneyeHnss MMHUMArbHOTO BpEeMEHM peakuun Ha 3anpoc oT OBM B koHTponnepe cyliectByeT
napameTp — 15.02. «TanM-ayT Kagpa 3anpoca B CUCTEMHbIX TakTax koHTponnepa 1 Takt = 250 Mkc». MuUHMMansHo
BO3MOXHbIE TaliM-ayTbl AN pa3NnyHbIX CKOPOCTEN crneayoLume:

Tanm-ayr,
Bpemsa nepepauu
B CUCTEMHbIX TaKTax
CkopocTb, 6ut/c Kaapa 3anpoca, 1 TaKT = 250 MKC
MCeK
(Time out [C.T.])

2400 36,25 145

4800 18,13 73

9600 9,06 37

14400 6,04 25

19200 4,53 19

28800 3,02 13

38400 2,27 10

57600 1,51 7

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

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

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

Ecnn HabniopatoTcs vactele cbon npu nepegave AaHHbIX OT KOHTposfepa, TO HeoOXOAMMO yBENUYUTb
3Ha4yeHue ero TanmM-ayTta, HO Mpu 3TOM Y4eCTb, YTO HEOOXOAMMO YBENNYUTL BPEMS NMOBTOPHOro 3anpoca ot 3BM,
T.K. BCerga Bpemsi NOBTOPHOrO 3anpoca AOMKHO 6biTe 6onblue TaM-ayTa KoHTponnepa.
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[lepenaya ITpuem Tlepenaua [Ipuem
/Kazxp 3ampoca oT
- [I9BM
erelax:3 IES
¢ Trx. N
T
IMEOUT _Kanp otsera ot

KOHTHhOTIITena

Trx.
Tnonﬂml‘/i Tdelay =lmc

PucyHok 7.1 - BpemeHHble agnarpammel ynpaBneHus nepegader 1 npuemom 6noka nHrepdencos br-485

Time out - Bpems oxvaaHusa KOHUa kagpa 3anpoca. Bpemsa nepegaun kagpa 3anpoca AOMMKHO ObiTb MeHbLUe
YeM BpeMs OXuAaHus KoHLA kaapa 3anpoca nHave KOHTPOonnep He NpuMeT NOMHOCTLIO Kaap 3anpoca.
Tdelay — BHyTPEeHHee Bpems yepes kotopoe MUK-21 oTtBeTUT. OTO Bpems cocTasnseT 3mc.

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

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

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

MorHoe BpeMst kagpa 3anpoca — oTeTa:
Tronwein = TTx + Tdelay + Trx + Tdelay. =0,76 +3+0,76 + 1 =6 mc.

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 onepauusx Beoga / BbiBOAa (C nporpammHbiM ynpaeneHnem DTR/RTS), Heobxogmmo yaepxmeaTb
curdian DTR/RTS [o okoH4yaHMs nepedayn kagpa 3anpoca. [ns onpegeneHnss MOMeHTa nepefadv nocregHero
cumBorna us bydepa nepegaun COM nopTta pekoMeHayeTcs UCnonb3oBaTh AaHHY0 dyHKUmMio: WaitForClearBuffer.

voild WaitForClearBuf (void)

{
byte Stat;

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

Kapp oTBeTa oT perynsatopa nepenaeTtcsi perynstopom C 3aepXkor 3 — 9 MC OT MOMEHTa NPUHATUS Kaapa
3anpoca. [Ins oxwaaHus Kagpa oTBeTa He pekomeHgyeTcs ucnonb3oBaTe WinApi: Sleep( ), a ucnomnb3oBaTb
OVERLAPPED cTpykTypy 1 onpegenstb nony4yeHve oTBeTa OT perynsaropa crnegyoLwmnm KOLOM:

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

TimeOut — TaimayT Ha nony4eHve oTeeTa.

MNMocne nepedayn Kagpa oTBeTa perynatopy Heobxogvuma naysa =1Mc AN NEePeKnioYeHns B pexum npuema.
[ns oxuaaHns Takke He pekomeHayeTcs ucnonb3oBaTb yHkumio WinApi Sleep( ).
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7.1 Tabnuua nporpaMMHOAOCTYNHbLIX perncTpoB perynatopa MUK-21-05

Tabnuua 7.1 - MNporpaMMHoOAOCTYNHbIE perncTpbl perynstopa MUK-21-05

®DyHKUMOHA Apnpec H
L aMmeHOBaHue napamMeTpa [nana3oH U3MeHeHus1
fNbHBI koR pervcrpa [MapameTp ypoBHA KOH(uUrypaumm] (mecATUYHbIE 3HaYeHus)
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 — OTKNOYeEH, 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 0 — OTKNtYeH, 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 0— py4Hon, 1— aBTOMATUY.
03 /06 11 B dnar Buaa 3agaHHOM TOYKK 0 — BHYTpeH., 1 - BHELWHsAs
03 /06 12 9] BHyTpeHHAs 3agaHHas Todka -9999 — 9999
03 /06 13 D BHeluHs8 3agaHHas Toyka -9999 — 9999
03/06 14 £ YnpasneHune nepemeLleHnemM MMnynbLCHOro -100 — 100%
MCMOSHUTENBbHOIO MexaHu3ma
[MonoxeHne mexaHnama. 1) BHyTpeHHsis 0-999
03 15 F nepemMeHHas crnexeHusi 3a Bblxogom 6e3 obpaTtHou
cBs3n. 2) Bxog Al2 c obpaTHol cBsi3bto
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 aucdbdepeHumpoBanus [1.02] 0 — 6000
03/06 19, 20, 21, 22 13-16 YcrtaBka 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 oXvaaHusi 3anycka 0 — oTknto4eH, 1 — BKNoYeH
03/ 06 29 1D Pa3speweHue npozspammuposaHusi [19.00] 0 — 3anpeuweHo, 1 — paspeweHo
HwxHWiA npegen pa3maxa wkanel Bxogos Al1, Al2 -9999 — 9999
03/06 30, 31 1E, 1F [2.05], [3.05]
BepxHuii npegen pasmaxa wkansl Bxogos Al1, Al2 -9999 — 9999
03/06 32,33 20, 21 [2.06]. [3.06]
03 /06 34 22 CwurHanusaums otknoHexnvs MIN  [1.04] -9999 — 9999
03/06 35 23 CwurHanusaums otknoHexHms MAX [1.05] -9999 — 9999
[MonoxeHne aeunmanbHOro pasgenurens 0 — «0,000», 1 — «00,00»,
03706 36, 37 2425 | 5yonos Al1, Al2 [2.04], [3.04] 2 _ «000,0». 3 — «0000»
Twn wkanel aHanorosbix Bxogos Al1, Al2 0-17
03/06 38,39 26, 27 [2.00], [3.00]
03/06 40, 41 28,29 Tun aHanorosbix Bxogos Al1, Al2  [2.01], [3.01] 0 — 0-5mA, 0-20mA, 1 -4-20mMA
MocTosiHHas BpemeHn umdpoBoro unsTpa 0-60
03706 42,43 2A2B | Slanorosbix Bxomos Al1, Al2 [2.03], [3.03]
Homep aHanorosoro Bxofa (UICTOYHMK aHanoroBoro 0 — aHanorosbin Bxog Al1
oC 2D | cvrHana) ans ynpasneHust QUCKPETHLIMU Bbixogamu | 1 — aHanorosbiit 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‘;ngrosor‘()) perynsitopa
30 31 3HauveHne aHanoroeoro Bxoaa (MCTO4HUKa -9999 — 9999
03 /06 48, 49, 50, 51 32133 aHanoroBoro curHana) Ans ynpasneHuns
aunckpetHbiMu Beixogamm DO1, DO2, DO3, DO4
3435 Jlorvka paboTbl BbIXOAHbIX YCTPOWCTB 0-7
03/06 52, 53, 54, 55 3637 DO1, DO2, DO3, DO4
[4.01], [5.01], [6.01], [7.01]
38 39 3A | [ncTepesnc BLIXOAHbLIX YCTPONCTB 0—-9999
03706 | TEESZS. 59 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 3HauyeHne BxogHOro curHana pasHoe 0% | -9999 — 9999
BblxogHoro curHana AO  [9.01]
KoHeuHoe 3HauyeHne BXOOHOro CUrHana paBHoe -9999 — 9999
03 /'0g 66 42 100% BbixogHoro curHana AO [9.02]
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(OKOHYAHME)

®DyHKUMOHA Apnpec
L HanmeHoBaHue napameTtpa [Ounana3oH n3aMeHeHus
NbHBIN KOA perncrpa [MapameTp ypoBHs koHdurypaumm] (mecATUYHBbIE 3HaYEeHWUs)
onepauum DEC HEX
03 /06 67 43 Cratuyeckasi 6anaHcuposka [10.06] 0 — oTknto4eHa, 1 — BKNYeHa
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 — npsmoe _ (E=PV—SP)
03/06 80 50 Bpemsi mexanuama Twm, nepuog NAG-LUIMM [10.00] 0-999,9
03 /06 81 51 MuHuM. anuTensHocTb Mmnynsca TmMuH [10.01] 0-999,9
03/06 82 52 ['ncTepesunc TexHoNnorm4eckon curHanusaumm, 2-x 0-90,0
NO3VLMOH. 1 3-X NO3NLMOH. perynsaTopa [1.06]
03/06 83 53 ?1%33??“8 KanubpoBku Hynsi aHanor. Bbixoga AO 0-200
03/06 84 54 ﬁl-éaggrwe KanmbpoBKkM Makc. aHanor. Beixoga AO 500 — 1500
03/06 85 55 30Ha He4yBCTBUTENBHOCTU 3-X MO3MLIMOHHOIO 1 0-999,9
M O-perynsatopa (mepTBas 30Ha) [10.02]
BesonacHoe nonoxeHve BbIXxoAa perynsropa B 0-3
03 /06 86 56 cnyyae oTKasa AaTyvika, NMHUN CBS3W Unu
namepurtenbHoro kaHana [10.11]
87 88 57 58 Be3onacHoe nonoxeHue BbIxoaHbIX ycTporictB DO1, | 0 — nocnegHee nonoxeHune
03 /06 89 90 59 5A D02, DO3, DO4 B cnyyae oTkasa AaTyuka, MMHUN 1 — oTkn.
' [4.05], [5.05], [6.05], [7.05] 2 — BKI.
03/06 o1 58 3HayeHne 6e3onacHoro nonoxeHus AO 0-99,9
ycTaHaBnmBaemoro nonb3oartenem [10.12]
KonunyecTBo y4yacTkoB nuHeapu3aummn BXo40B 0-19
03/06 92, 93 5C 5D A1, AI2 [2.02], [3.02]
03/06 94-113, 5E - 71 ABcuMCChl OMOPHbIX TOYEK NMUHeapu3aLumM BXOA0B 0 —9999
114-133 72-85 | Al1, AI2 [11.00] - [11.19], [13.00] - [13.19]
03/06 134-153, 86 — 99 OpavrHaThl ONMOPHBIX TOYEK NMMHeapu3aummn BXo4oB -9999 — 9999
154-173 9A—-AD | Al1, Al2 [12.00] - [12.19], [14.00] - [14.19]
03/06 174 AE HwxHee orpaHundeHune Al2 ansi Bxoga npeaBapeHust -9999 — 9999
unu koppekuun [10.17]
03/06 175 AF BepxHee orpaHunyeHune Al2 ansa Bxoga npegsapeHus | -9999 no 9999
unu koppekuum [10.18]
03 /06 176 BO Tun TexHonormnyeckon curHanusaumm [1.03] 0 — abcontoT., 1 — AeBMALIMOH.
03/06 177 B1 KoadpdpuumeHT koppekumm K [10.14] -9,9 - 99,99
03 /06 178 B2 CwmeLeHve npu koppekummn B [10.15] -9999 — 9999
03/06 179 B3 Tun koppekumm  [10.16] 0 — cTatnyeckas, 1 — guHaMumy.
Twn BbIXOAHOrO curHana BbixogHbIx yctponcts DO1- | 0000 — 9999
03 /06 180-183 B4-B7 | DO4 (nuTenbHOCTb UMMynbca)
[4.06], [5.06], [6.06], [7.06]
[onycTtumas AnMTenbHOCTb MMMNYNbCHOW NOMeXu 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 XKy rpyrnnoBoro ynpaBreHUst 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 kK16 — konuuyecTBO 3anpawwmBaembix peructpoB. Ecnu B kagpe 3anpoca 3akasaHo 6Gonee 16

peructpos, perynatop MUK-21-05 B oTBeTe orpaHnyMBaeT NX KONMYECTBO A0 NepBbIX 16-Tv perncTpos.
7.2.2 Device Address. Agpec ycTponcTBa
Agpecc perynsatopa (slave-yctpownictea) B cetn (1-255), no kotopomy obpaijaetca SCADA cuctema
(master-ycTporictBo) co cBomm 3anpocom. Korga yaaneHHoe yCTpOWCTBO MOCHINAET CBOW OTBET, OHO pasMellaeT
3TOT e (COBCTBEHHBIN ) aApec B 9TOM none, YTobbl master-ycTponcTBO 3Hano Kakoe slave-ycTponcTBo oTBeyaeT Ha
3anpoc.

7.2.3 Function Code. ®yHKUMOHaNbLHLIN KO4 onepauumn

MWK-21-05 nogaepxuaeT criegytoLimne oyHKUNM:

Function Code PyHKUMNSA
03 YrteHne pernctpa(oB)
06 3anucb B OOWH PerncTp

7.2.4 Data Field. None nepeaaBaeMbIX AaHHbIX

Mone paHHbIX coobLeHus, nocbinaemoro SCADA cucTemol yganeHHoOMYy YCTPOWCTBY COOEPXUT
nobaBoyHO MHGOpMaUuio, KoTopas Heobxoamma slave-ycTporcTBy Ans AeTanusaumm dyHkuun. OHa BKoYaeT:

® HayarnbHbIM aApec perncTpa n KONMYecTBO PErMcTpoB Ans yHkuun 03 (YTeHre)

® afpec perncTpa n 3HayeHue 3Toro pernctpa ans dyHkumn 06 (3anmce).

Mone gaHHbIX COOBLLEHMSA, NOCLINAEMOro B OTBET YAANEHHbIM KOHTPOSNEPOM COAEPKMNT:
e Konn4ecTBo 6anT oTBeTa Ha pyHKUMo 03 1 cogepXmMmoe 3anpaluMBaeMbiX PErMcTpoB
® afpec perucTpa n 3HadeHue aToro permcrpa ans dyHkumm 06.

7.2.5 CRC Check. None 3HayeHNA KOHTPONbLHON CYMMbI

3HayeHVe 3TOro Mons - pesynbTaT KOHTPOMsS C MOMOLUBK UMKnnyeckoro usbbitouHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHusa coobuieHns (address, function code, data) nepepatowlee ycTponcTBO
paccunTbiBaeT CRC koA v momeluaeTt ero B koHel cooblenus. MNpuemHoe yctponcteso paccuntbiBaeTt CRC kof
NpUHATOro coobLueHnst n cpaBHMBaeT ero ¢ nepeaaHHbiM CRC kogom. Ecnn CRC koa He coBnagaerT, 3TO o3HavaeT
YTO MMEeeT MeCTO KOMMYHMKaLMOHHAs owwmnbka. YCTPOMCTBO He BbIMOMHAET AENCTBUMI U He JaeT OTBeT B crnyyae
o6HapyxeHuss CRC olmbku.

NocnepoBatensHocTb CRC pacyeToB:

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

. Ucknrovatowee UK ¢ nepebivn 8 61T Garta cooblueHus n cogepxxumbim CRC peructpa.

. CoBur pesynbTaTta Ha oavH buT Bnpago.

. Ecnu cosuraembin 6ut = 1, ncknovarowee UKW cogepxumoro peructpa ¢ A001h 3HadeHnem.

. Ecnu casuraemebii 6uT Hynb, NOBTOPUTL LWar 3.

. MoBTopATL Wwarn 3, 4 n 5 noka 8 caBuros He ByayT MMETb MeCTO.

. Ucknirouatowee U co cnegyrowmmm 8 6ut 6anta coobuieHus n cogepxmmbim CRC peructpa.
. MoBTOpPATHL Warn ot 3 go 7 noka Bce 6anTbl coobLyeHnss He obpaboTatoTes.

. KoHeuHoe copgepxnmoe pernctpa n 6yget 3Ha4eHneM KOHTPOITbHOW CyMMbl.

O©CoO~NOODRWN -

Korgpa CRC pasmeluaeTcs 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 Two byte (16 bit) Register Overflow
HB LB Bit
Load 16 bit register to all 1 1111 1111 1111 1111 0
First byte is address 06 0000 0110
Exclusive OR 1111 1111 1111 1001
1st shift 0111 1111 1111 1100 1
A001 1010 0000 0000 0001
Exclusive OR 1101 1111 1111 1101
2nd shift 0110 1111 1111 1110 1
A001 1010 0000 0000 0001
Exclusive OR 1100 1111 1111 1111
3rd shift 0110 0111 1111 1111 1
A001 1010 0000 0000 0001
Exclusive OR 1100 0111 1111 1110
4th shift 0110 0011 1111 1111 0
5th shift 0011 0001 1111 1111 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0001 1111 1110
6th shift 0100 1000 1111 1111 0
7th shift 0010 0100 0111 1111 1
A001 1010 0000 0000 0001
Exclusive OR 1000 0100 0111 1110
8th shift 0100 0010 0011 1111 0
Second byte Read 03 0000 0011
Exclusive OR 0100 0010 0011 1100
1st shift 0010 0001 0001 1110 O
2nd shift 0001 0000 1000 1111 0
3rd shift 0000 1000 0100 0111 1
A001 1010 0000 0000 0001
Exclusive OR 1010 1000 0100 0110
4th shift 0101 0100 0010 0011 0
5th shift 0010 1010 0001 0001 1
A001 1010 0000 0000 0001
Exclusive OR 1000 1010 0001 0000
6th shift 0100 0101 0000 1000 O
7th shift 0010 0010 1000 0100 O
8th shift 0001 0001 0100 0010 O
Third byte Starting reg 00 0000 0000
Exclusive OR 0001 0001 0100 0010
1st shift 0000 1000 1010 0001 0
2nd shift 0000 0100 0101 0000 1
A001 1010 0000 0000 0001
Exclusive OR 1010 0100 0101 0001
3rd shift 0101 0010 0010 1000 1
A001 1010 0000 0000 0001
Exclusive OR 1111 0010 0010 1001
4th shift 0111 1001 0001 0100 1
40.41
A001 1010 0000 0000 0001
Function code Two byte (16 bit) Register Overflow
HB LB Bit
Exclusive OR 1101 1001 0001 0101
5th shift 0110 1100 1000 1010 1
A001 1010 0000 0000 0001
Exclusive OR 1100 1100 1000 1011
6th shift 0110 0110 0100 0101 1
A001 1010 0000 0000 0001
Exclusive OR 1100 0110 0100 0100
7th shift 0110 0011 0010 0010 O

8th shift 0011 0001 1001 0001 0
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Fourth Byte 08 0000 1000
Exclusive OR 0011 0001 1001 1001
1st shift 0001 1000 1100 1100 1
A001 1010 0000 0000 001
Exclusive OR 1011 1000 1100 1101
2nd shift 0101 1100 0110 0110 1
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 O
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 O
Fifth Byte 00 0000 0000
Exclusive OR 0110 1010 1111 0001
1st shift 0011 0101 0111 1000 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0101 0111 1001
2nd shift 0100 1010 1011 1100 1
A001 1010 0000 0000 0001
Exclusive OR 1110 1010 1011 1101
3rd shift 0111 0101 0101 1110 1
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 O
6th shift 0011 0010 1010 1011 1
A001 1010 0000 0000 0001
Exclusive OR 1001 0010 1010 1010
7th shift 0100 1001 0101 0101 O
8th shift 0010 0100 1010 1010 1
A001 1010 0000 0000 0001
Exclusive OR 1000 0100 1010 1011
Sixth Byte 01 0000 0001
Exclusive OR 1000 0100 1010 1010
1st shift 0100 0010 0101 0101 O
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 O
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:

amtorg.com.ru

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.

unsigned int crc_calculation

Mpumep pacyeTa KOHTPOJIbLHOM CYMMbI Ha A3bike CU

Example of CRC calculation in "C" language

unsigned int crc;
unsigned char bit counter;

crc = OXFFFF;

while ( number byte>0 )
{
crc "= *buff++ ;
bit_counter=0;
while ( bit counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1;
crc *= 0xA001;
}
else
{
crc >>=1;
}
bit counter++;

}

number byte--;
}

return (crc);

//

//

//
//

//

//

//

//

(unsigned char *buff, unsigned char number_byte)

initialize crc

crc XOR with data
reset counter

shift to the right 1 position
crc XOR with 0xA001

shift to the right 1 position

increase counter

adjust byte counter

final result of crc
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7.4 dopmaTt 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:

amtorg.com.ru

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

— KONUYeCTBO 3anpaluvMBaembix pernctpoB. Ecnn B kagpe
3anpoca 3akasaHo 6onee 16 pernctpos, perynatop MUK-21-05 B oTBeTe orpaHMYMBaEeT UX KONIMYECTBO A0 NEPBbIX

3anpoc yctponctBy. SENT TO DEVICE: Address 1, Read (03) register 1 (Setpoint)
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OtBeT 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 peructp

Cnepytowasi KomaHaa 3anvcbiBaeT onpefeneHHoe 3HayveHne B permctp. Write to Single Register (06)

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

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

YcTaHoBuUTb BpeMsa anddepeHumpoBanng perynatopa 74 cekyHabl B ycTponcTtse ¢ agpecom 20.
Set Td to 74 sec ( 004A Hex ) on Device address 20.

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

DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
OtBeT 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 NoBpexXAeHus
ob6opypoBaHus!

2 [Onsa obGecneyeHus 6e3onacHoro ncnonb3oBaHUA 060py.D,OBaHVI$I
HEeYKOCHUTEeJNIbHO BbIMOJIHANTE yYKa3aHus AaHHOW rnaBbl!

8.1 K akcnnyartaumm perynatopa MAK-21-05 ponyckatotcst nuua, umerolume paspelleHne ans pabotsl Ha
anekTpoycTaHoBkax HanpsikeHnem o 1000 B u nsyymsLune pykoBOACTBO MO 3KCMyaTauum B NONTHOM obbeme.

8.2 Okcnnyatauus perynatopa MWK-21-05 paspelsaeTca npyv HanMyMm WHCTPYKUMM MO TEXHUKE
6e3onacHoCcTW, YTBEPXKOEHHOW npeanpuaTMem-notpebutenem B YCTaHOBNEHHOM MOpPSOKE W y4MTblBalOLEn
crneunguky npUMEHEHUs perynatopa Ha KOHKpeTHoMm obbekTte. [Mpu akcnnyataumm Heobxoammo cobniogaTb
TpeboBanus gencteytowmnx npasun MNT3 n MNTB gnga anekTpoyctaHoBOK HanpsbkeHnem o 1000B.

8.3 Perynatop MAK-21-05 pomkeH aKkcniyaTMpoBaTbCA B COOTBETCTBUM C TPEOOBaHUSIMU OENCTBYIOLLNX
"MpaBun ycTponcTea anekTpoyctaHoBok" (MYJ).

8.4 Vicnonb3ynTte HanpsxeHns nutanusa (220B/50My nepeMeHHOro Toka), COOTBETCTBYHOLME TpeboBaHMAM
K anekTponutanuio ans perynstopa MWK-21-05. Mpu nogave HanpsXeHWs nMuTaHns Heobxooumoe ero 3HayeHue
[OJIKHO yCTaHaBNMBaTbCst He bonee, Yem 3a 2-3 cek.

8.5 Bce MOHTaxHble U npodunakTmyeckmne pa6OTbI AOJDKHblI  NMpoBOAUTbCA NpPWU  OTKIMKOYEHHOM
ANEeKTponnTaHnun.

8.6 3anpewaeTcs nogknoyaTh U OTKNIOYaTb COeAUHUTENN NPU BKIMIOYEHHOM 3MEKTPONUTAHUN.

8.7 TwaTenbHO NpPOM3BOAMTE MNOAKMYEHME C cobntogeHnem MONApHOCTU BbIBOAOB. HenpaBunbHoe
NOAKMIOYEHNE WIM MNOAKMYEHVME Pa3beMOB MPU  BKIKOYEHHOM MUTAHMM MOXET NPUBECTU K MOBPEXOEHMIO
ANEKTPOHHBLIX KOMMOHEHTOB perynstopa.

8.8 He nogkntovarite Hencnonb3yemMble BbIBOAbI.

8.9 Mpwn pasbopke perynsTopa Ans ycTpaHeHus HeucnpaBHocTen perynsatop MUK-21-05 porkeH GbiTb
OTKIIOYEH OT CETU IMEKTPONUTAHUS.

8.10 Mpu n3BneyYeHUn perynatopa U3 Kopnyca He npukacamTecb K ero afeKTpMYecKUM KOMMOHEHTaM U He
noagepravTe BHYTPEHHME Y3nbl U YacTu yaapam.

8.11 Pacnonarante perynatop MWK-21-05 «kak MOXHO pJanee OT YCTPOWCTB, reHepuUpyoLwmnx
BbICOKOYACTOTHblE U3nyyeHue (Hanpumep, BY-neun, BY-cBapouHble annapatbl, MalwuWHbl, WK npubopbl
UCMOnb3yHLLME UMNYIbCHbIE HanpsikxeHUs1) BO n3bexaHune 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 3aKPLITOM B3pbiIBOOE30MacHOM M noxapobesonacHom
nomeLLeHnn. Vcnonbayinte perynatop npu Temnepatype M BaXHOCTW, OTBEYaloLMX TpeGoBaHUAM U yCroBUsSIM
3KCMnyaTaumu ykasaHHbIM B rMaBe 3 HaCTOSILLErO PyKOBOACTBA.

9.1.3 He 3arpomoxpante NpoCTPaHCTBO BOKPYr YCTPOMCTBa ANS HopManbHoro tennoobmena. OTBeguTe
[OCTaTOYHO MecTa ANA eCTECTBEHHOW BEHTUNAUMM YCTponcTBa. He 3akpbiBaTe BEHTUNSALMOHHbIE OTBEPCTUSA Ha
Kopnyce ycTtpouncTtBa. Ecnv perynatop noaBepraeTcs HarpeBaHWIo, ANS ero oXnaXaeHust 40 TemnepaTypbl HuXe
50°C, ucnonb3ynte BEHTUNATOP.

9.1.4 MN'abapwuTHble U NpucoeanHUTENbHBbIE pa3mepsbl perynsatopa MUK-21-05 npuBegeHsl B NpunoxeHumn A.

9.2 CoeguHeHMe ¢ BHELUHUMU YCTpOVICTBaMM. BxogHble U BbIXOAHbIE Lenu

9.2.1 BHUMAHMUE!!! Tpn nogkntovennn perynatopa MUK-21-05 cobniopgath ykazaHusa mep 6e3onacHoCcTu
pasgena 8 HacTosiLLero pykoBoaCTBa.

9.2.2 KabenbHble cBa3un, coeauHsiowme perynatop MUK-21-05, nogknioyatotcs Yepes KrneMMHble KONMOAKM
COOTBETCTBYIOLUMX KNEMMHO-GMOYHBIX COeAuHUTENEN B COOTBETCTBUM C TpeboBaHuamu aencteytowwmx "lMNpasun
YCTPOMCTBA 3NEKTPOYCTaHOBOK".

9.2.3 lNopgkntoyeHne BXOAOB-BbIx0A0B K perynatopy MUK-21-05 npon3BoasaT B COOTBETCTBMM CO CXEMaMMU
BHELLHWNX COeQNHEHWI, MPUBEAEHHbIX B NpUnoxeHun b.

9.2.4 Tlpyn NOAKMYEHUN FVHUA CBA3W K BXOAHbIM W BbIXOAHBLIM KNnemMam npuHUManTe Mepbl Mo
YMEHDBLUEHWNIO BIUSAHUSA HaBEAEHHbIX LUYMOB: UCMOMb3yUme BXOAHble M (MNN) BbIXOAHbIE LUyMOMOAaBMsALNE
GunbTpbl Ana perynatopa (B T.M. ceTeBble), Wymonogasnswwme GuneTpbl Ans nepudepunHbIX YCTPONCTB,
UCNOonb3ynTe BHYTPEHHME LndpoBble hunbTpbl aHanorosbix Bxogos perynaropa MUK-21-05.

9.2.5 He ponyckaeTtca o6beanHATL B 0Of4HOM Kabene (kryte) uenu, no KOTopbiM NepefalTcs aHanorosble,
UHTEPdENCHbIE CUTHaNbl U CUMbHOTOYHbIE CUTHamNbHbIE UMW CUMBHOTOYHbIE CUIOBbIE Uenu. [Ons ymeHbLleHUs
HaBEeAEHHOrO LWyMa OTAENUTE NMHUWN BbICOKOTO HAaMpPSHKEHWS UMW NIMHWKW, NPOBOASALLME 3HAYUTENbHbIE TOKM, OT
ApYyrMx NuvHWIA, a Takke u3beravite napannenbHoro unyv obLliero MNOAKMIYEHUS C NIMHUAMU MUTaHUS Npu
NOAKIIOYEHUN K BbIBOAAM.

9.2.6 HeobxoamMmocTb 3KpaHWpOBaHMS kabenen, no KOTOpbIM nepedaeTcsi MHopMauusi, 3aBUCUT OT
ONuHbl kabenbHbIX CBSI3e M OT YPOBHS MOMEX B 30He Mpoknagku kabens. PekomeHayeTcsa ucnonb3oBaTb
nsonupytowime Tpybku, kaHanbl, NOTKN UNN SKPAHUPOBAHHBIE NVHWUN.

9.2.7 TllpyMeHeHue 3KPaHMPOBaAHHOW BWUTOW MNapbl B  MPOMBILFIEHHBIX  YCMOBUAX  SABNAETCH
npeanoyTUTENbHBLIM, MOCKOMbLKY 3TO obecnevymBaeT NonyvyeHWe BbICOKOr0 COOTHOLUEHWUS CUrHamn/lym v 3awmTy oT
CWHpas3HOM nomexu.

9.2.8 lNopgkntoyarnTe ctabunusatopbl Mnu LWymonogasnsowme unbTpbl K NepudeprunHbIM yYCTPONCTBaM,
reHepVpyLWUM 3MEeKTPOMarHUTHblE U UMMYyNbCHbIE MOMExXW (B YacTHOCTW, MOTOpaM, TpaHcdopmaTopam,
coneHomgam, MarHUTHbIM KaTyLuKaM 1 ApYrMMm yCTPOMCTBaM, MMEIOLLMM U3NyYaloLme KOMMNOHEHTbI).

9.3 MNMoaknioyeHue aneKTponuTaHus 6y10KoB

9.3.1. BHUMAHME!!! Tlpn NOAKMOYEHUN INEKTPONMUTAHUSA perynsitopa cobnopaTb ykasaHus Mep
Ge3onacHocTu pasaerna 8 HacTosILLEero pykoBoacTBa.

9.3.2. [Ina o6GecneveHns cTabunoHoi paboTbl 0bopynoBaHWS konebaHWs HanpsbkeHUs UM 4acToThbl
nuTaloLen 3NEKTPOCeTU AOIMKHbI HAXOAMTBCA B Npefenax TexXHU4Yeckmx TpeboBaHui, ykasaHHbIX B pasgene 3, a
ONSA KaXOoro COCTaBMSAOLEro KOMNOHEHTa CUCTEMbI — B COOTBETCTBUM C UX PYKOBOACTBaMU Mo akcnnyaTtaummn. MNpu
Heo6X0AMMOCTH, ANA HEeMpepbIBHbIX TEXHOMOrMYECKMX MpOLEeCccOoB, AOIMKHA ObiTb MpedycMoTpeHa 3awmTta oT
OTKITHOYEHMS (MU BbIXOAA M3 CTPOS) CUCTEMbI NOAAYN ANEKTPONUTAHUSA — YCTAaHOBKOW UCTOYHUKOB BecnepeboriHoro
nuTaHus.

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

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

10.1 MoproToBKa K paboTe

MoakntoyeHne BXOQOB-BbIXxOAOB kK perynatopy MWK-21-05 npou3BogaT B COOTBETCTBMM CO CXeMaMM
BHELLHWX COeaNHEHWI, MPUBEAEHHbIX B NpUnoxeHun b.

10.2 KoHcburypauus perynstopa

PerynaTtop npeactasnset cobon cBob6o4HO nporpaMmmmnpyemMblii KOMNakTHbIV perynsaTop. MNonb3osartens, He
UMEILNIA 3HAHUA N HaBbLIKOB MPOrPaMMMPOBAHUS, MOXET MPOCTO BbI3blBaTb M UCMOMHATE PasfnnyHble YHKLMK
nytem koHdwurypauum perynsatropa MUK-21-05. Perynsatopel MAK-21-05 oveHb rmbkue B MCNOMb30BaHUM U MOTyT
ObICTPO ¥ Nerko, W3MEHMBLUM KOHMUrypaumio, BbINOMHUTL OOMbLIMHCTBO BCTpeYaeMbix TpeboBaHWW W 3apad
yrpaBreHns TEXHONMOrMYeCKUMn npoLeccamm.

Perynatopsl MWK-21-05 KoH(burypupytoTca 4epes nepepHo naHenb perynatopa  wnuv  yepes
ranbBaHW4eckn pasgeneHHbii uHTepdenc RS-485 (nmpotokon ModBus), 4To Takke no3BonseT MCMNonb3oBaTb
perynsaTop B KayecTBe yAaneHHOro KOHTpornepa npu paboTe B COBPEMEHHbIX CeTAX ynpasneHns u cbopa
MHopMaLmK.

MapameTpbl KoHUrypaumm perynatopa MWK-21-05 coxpaHsalTcs B SHEProHe3aBUCMMOW NaMATU U
perynatop cnocobeH BO30OHOBWUTL BbINOMHEHME 3a4ay yMpaBreHus Nnocne nNpepbiBaHUS HanpsbkeHWUs NUTaHus.
BaTtapes pe3epBHOro NMTaHUA He UCNOMb3yeTCs.

Mporpamma koHdurypaumm perynatopa MUK-21-05 pomkHa ObiTb cocTaBrneHa 3apaHee n ocopmneHa B
BuAe Tabnuubl (CM. NnpunoxerHne B), yto n3basut nonb3osaTens oT ownbBOK Npy BBOAE NapameTpoB KOHUrypauuu.

HasHayeHne anemeHTOB nepefgHelr MaHenu, HasHayeHne CBEeTOAMOAHbIX WHOMKATOPOB W KMaBuLu
npeacTaBneHo B COOTBETCTBYIOLWMX pasgenax rnasbl 5. [opaaok KoHurypauum nsnoxeH B rnase 6.

10.2.1 MopsaaoK HACTPOMKM aHaNoOroBbIX BXO4OB

Mpun HacTpovike 1 NnepecTpoiike C OQHOro TUnNa BXOAHOIO CMrHana Ha Apyrow Tun, HeobxoamMmMo NpyMBecTn B

COOTBETCTBME crieayoLlee:

- napameTpbl MEHIO KOHbUrypaLum, oTBeHatLLmMe TUNy BXOAHOIO CurHana,
- NMOMNOXEHWS NepemMblYek Ha KIeMMHO-BroYHOM coeamHuTene,
- NONOXEHWS NepeMblYek Ha MoZyrne YHMBEpCanbHbIX BXOAOB (YCTaHOBNEHHOM BHYTPU perynstopa).
Tunbl BXOAHBLIX CUrHAMNOB, U NOSIOXEHUs NepeMblyek npueeaeHsl B Tabnvue 10.1.

Tabnuua 10.1 — MNMonoXxeHnst nepemMblvek Ans pasHblX TUMOB BXOAHbIX CUrHamoB

MonoxeHune MonoxeHue
Koa Bxona nepemMbIYyeK Ha nepeMbliyeKk Ha
Tun BXogHOrO CUrHana npu 3akase MapZRcTgietio KB3-25-11, Moayne
KOHdurypauumm KB3-28P-11, yHUBepcanbHbIX
perynaTopa KB3-28K-11, BXOA0B
KB3-28C-11 (punc.10.1)
AHanoroBbi Bxoa Al1

0-5 MA RBx=400 Om 01 [2.00]=0000, [2.01]=0000 | JP1[1-2], [7-8] J1[3-4], J3 [5-6]
0-20 mA, RBx=100 OMm 02 [2.00]=0000, [2.01]=0000 | JP1[1-2], [5-6] J1[3-4], J3 [5-6]
4-20 mA, RBx=100 Om 03 [2.00]=0000, [2.01]=0001 JP1[1-2], [5-6] J1[3-4], J3 [5-6]
0-10B, RBx=27 kOM 04 [2.00]=0000, [2.01]=0000 | JP1[2-4], [5-7] J1[3-4], J3 [5-6]
0-75 mB 05 [2.00]=0000, [2.01]=0000 | JP1[1-2], [5-7] J1[3-4], J3[1-2]
0-200 mB 06 [2.00]=0000, [2.01]=0000 | JP1[1-2], [5-7] J1[3-4], J3 [3-4]
0-2B 07 [2.00]=0000, [2.01]=0000 | JP1[1-2], [5-7] J1[3-4], J3 [5-6]
TCM 50M, -50 ... +200°C 08 [2.00]=0002 JP1[1-2], [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 10001, Pt100, -50 ... +650°C 12 [2.00]=0006 JP1[1-2], [5-7] J1[1-2], J3 [3-4]
TCM rp.21, -50 ... +650°C 13 [2.00]=0007 JP1[1-2], [5-7] J1[1-2], J3 [3-4]
TXKK (J), 0 ... +1100°C 16 [2.00]=0010 JP1[1-2], [5-7] J1[3-4],J3 [1-2]
TXK (L), 0°...+800°C 15 [2.00]=0011 JP1[1-2], [5-7] J1[3-4],J3[1-2]
TXKH (E), 0 ... +850°C 17 [2.00]=0012 JP1[1-2], [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]
TMM10 (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,qonmeHVle 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 mB 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] J2[1-2], J4 [3-4]
TCM 100M, -50 ... +200°C 09 [3.00]=0003 JP2[1-2], [5-7] J2[1-2], J4 [3-4]
TCMrp.23, -50 ... +180°C 10 [3.00]=0004 JP2[1-2], [5-7] J2[1-2], J4 [3-4]
TCI 500, Pt50, -50 ... +650°C 11 [3.00]=0005 JP2[1-2], [5-7] J2[1-2], J4 [3-4]
TCI1 100M, 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]
TMNM10 (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. TMonoxeHne nepeMbl4eK Ha KINEMMHO-GII0MHOM coeduHUTENe [ANsi HACTPOWKW aHamnoroBblX BXOAOB [AOMKHO
COOTBETCTBOBATb MOSIOXEHWIO MEPEMbIYEK HA aHAaroroBOM BXO4e Ha MnaTe MpoLeccopa, a TakkKe COOTBETCTBOBATb HOMEpPY
napameTpa MEH KOHGUrypaLmmn aHanoroBoro BXoga OTBEYaOLLErO 3a TUM BXOAHOMO CUrHana.

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

3. XapakTepuCTUKN TUNOB BXOOHbIX CUTHANOB NpuBeAeHbl B pasgene 3.
4. Mopsaok kKannMbpoBKU BXOAHBLIX aHANoOroBbiX CUrHAaNoOB NpuBeaeH B pasgene 11.
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PucyHok 10.1 — lNonoxeHue nepembIv4eK Ha riame rpoyecopa
10.3. Pexkum PABOTA

lMocne BbINONHEHUsT onepauunin KoHdUrypaumm, perynatop nepesoaaT B pexum PABOTA (cm. rmaBy 6)
naxumas knasuwy [U]. 3ToT nepexoa Tawke OCYLIECTBNSETCA aBTOMATUYECKM MO WCTEYEHWUM OKOMO 2-X MUHYT,
[axe ecnv napameTpbl He ObinM MOANMULIMPOBaHbLI U HE HaXWManacb HU OfHa Knasulia, perynsTop nepenget B
pexum PABOTA. B pexvume PABOTA npoucxoduT uaMepeHve nM obpaboTka BXOOHbLIX CUrHamoB Mo 3agaHHON
nporpaMmme, a Takke OpMMPOBaHME BbIXOAHOIO YNPaBnsioLero BO3AeNCTBIS.

[na BOCCTaAHOBMNEHWS MapaMeTpOB HACTPOWKW MNpeanpuaTUs WU3rotoBuTenst (yCTaHOBKA 3HAYeHWh mno-
YMOJ4YaHUi0) Heobxoanmo:

® OTKIIOYNTb NUTaHME perynsaropa,

e HaxaTb knasuwy [¢],

e yaepxuBas HaxaTon knasuwwy [¢] BkmiounTb nuTaHue,

e OTNyCTUTL Knasuwy [&].

lMocne npoBeaeHns AaHHOW onepauum HeobxoaUMO NPOU3BECTU COXpPaHEHVE NapaMeTpoB MO-yMOMYaHUo
B 3HEProHesaBUCUMON 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

Perynstop MWK-21-05 nocTtpoeH Takum obpasom, YTo B npouecce paboTbl B Kaxabli MOMEHT BpemeHu t
Ha BbIXxoAe perynatopa 6yaet popmuposaTbest Bosgencteme Y(t) B 3aBMCMMOCTM OT BXOAHOIO curHana perynsropa
E(t) — paccornacosaHue mexay BxoaHbIM napameTtpom PV n 3apgaHuem perynstopa SP.

3aBucUMOCTb Mexay BXoAHbIM curHanom perynsatopa E(t) v BeixogHeiv Y(t) onpegenser nepegatoyHas
dyHKuns perynsatopa. Anroputm npeobpasoBaHus perynstopa COAEPXWUT Tpu COCTaBnsowue perynsropa:
nponopunoHansHasa  (M-coctaensiowasn), uHTerpanbHaa (M-coctasnsiowasn) u  auddepeHumansHas  (O-
cocTaBnsoLLas).

B 3aBMCHMOCTM OT YCMOBHOIO pasmMeLleHns 3TUX COCTaBMSAOLWMX BHYTPU perynsatopa byaeT onpegenstscs
ero ctpyktypa ([10.19]=0000 — napannensHas, [10.19]=0001 — cmelwaHHasn) n nepegaTodHas PYHKUMS.

Anroputmuyeckue cxembl MUA-perynatopa MUK-21-05 B crnyyae napannenbHON U CMELLAHHOW CTPYKTYpPbI
nokasaHbl Ha pucyHke 10.2.

Kp
E(t) 1§ + /\+ Y(t)
o —Q
T _
¢ dt
a)
Kp
E(t) 1 L X7 Y(t)
Kp —jdt ()
7; 0 +
d
T dE
6)

PucyHok 10.2 — Cmpykmypsi [T peaynsmopos MUK-21-05:
a — napanneneHas cmpykmypa N peaynamopa;
6 — cmewaHHas cmpykmypa N[ peaynamopa.

CornacHo pucyHka 10.2 gnsi napannensHoi CTPYKTYpbl perynstopa nepeaatodHas oyHKUMS UMeeT BuA;:

e 1 dE(t)
Y(t)=Kp E(t)+Ti _0[ E()dt+T, ==,

0N CMELLUaHHON CTPYKTYpbl perynatopa nepegaToyHas yHKUNS UMeeT Bua;
dE(1)
dr
rae K, — koadhduULUMeHT nponopumMoHanbHOCTH perynstopa (napameTp MeHo koHdwurypauum [1.00]), T; —
BpPEMS1 MHTErpMpoBaHus perynstopa (napameTp MeHwo koHdwurypaumm [1.01]), Tg — Bpemsi audbdepeHumpoBaHus
perynsatopa (napameTp MeHto koHdurypauum [1.02]).

To ecTb MpV WCNONb3OBaHWM CMELLaHHOW CTPYKTYpbl perynatopa B CPaBHEHUW C napannenbHow T;
ymeHbLuaeTcs B Kj pas.

Y(t)=Kp - E(t) + %jE(r)dt +T,
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10.5 PyyHasa ycTaHOBKa napamMeTpoOB perynimpoBaHus No nepexoaHon pyHKUMm
obbeKkTa perynupoBaHus

Ecnn 3apaHa nepexogHas yHKUusi oObekTa perynupoBaHUsi unyM oHa MOXeT ObiTb onpegerneHa, To
napameTpbl perynupoBaHns MOryT ObiTb YCTAHOBIEHbI COMMacHO YCTAHOBOYHbIM AMPEKTUBAM, YKa3aHHbIM B
cnpaBoyHuKax. MNepexogHas yHKUMS B MONOXeHWUM perynatopa «PydyHOM pexum» MoxeT OblTb 3anucaHa 4vepes
CKaykoobpa3Hoe W3MEeHeHWe YMpaBAsloLWero BO3AENCTBUA W XapakTep perynvpyemMon BenuyMHbl  MOXeT
pernctpupoBaTbcsa camonucueMm. Mpu 3Tom nonyvyaeTtcsa nepexodHas dPyHKUMsS, NprubnunsutensHO COOTBETCTBYOLLAsN
yKasaHHOM Ha pucyHke 10.3.

Xopolwme cpegHWe BeNWYMHbI M3  YCTAaHOBOYHbIX MNapaMeTpoB perynstopa [akwT  cnegylowme
aMnupuyeckue popmynei:

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

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

NMnA - perynatop:
KoadpdpmumeHnT yeunenmnsa Kp ~ 1,2 * (L /[ D * Ko])

Bpems nuterpmpoBanus Ty ~ D
Bpemsa anddeperumnposanns Tp~ 0,4 * D

Y
Y
%
- >i Ko=xfy
xT
X

D

PucyHok 10.3 - lNepexodHas hyHKUUs1 06 bekma peaynuposaHusi ¢ caMoB8blipagHU8aHUEM

Y — ynpaBnsioLlee Bo3aencTeme

y — ynpaBnsioLiee Bo3gencTane

X — perynupyemas BenvMymHa

t — Bpems

D — Bpems 3agepxkm

L - Bpems BbipaBHMBaHMWSA

Ko — nepepaToyHblii kK0ahrumeHT o6bekTa perynnpoBaHus.
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11. KannbpoBka 1 npoBepkKa perynatopa

Kannbposka perynatopa ocyLlecTBnseTcs:

e Ha 3aBoge-usrotosutene npu BbiMycke perynaropa

e [lonb3oBatenem:
- NP CMeHe Tuna gartyvka (nepekoHdurypaummn perynsropa)
- NPV 3ameHe Aartyvka
- PV U3MEHEHWUN ANNHBI NUHWUIA CBA3N

BHumaHue!!! Bxod Ha yposHu kanubpoeok 16, 17, u 18 MeHI KOHGbuaypayuu 803MOXeEH
morbKo 05151 PyYHO20 pexuma pabomebl peaynsimopa.

11.1. KannbpoBka aHanoroBbIX BXOA40B

11.1.1. NMopsaaok KanMbpoBKN YHU(ULMPOBAHHbIX BXOA0B

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

Hanpumep, yctaHoBneHbl napameTpbl yHuduumposaHHoro exoga Al1:
- 2.00=0000 un 2.01=0000 cooTeeTcTBYlOLWME (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 o6pasuoBblii UCTOYHWMK MOCTOSIHHOIO
TOKa COrfacHO CXemMe BHEeLUHUX coeauHeHun (cm. npunoxeHune b1, B.2). YcTtaHoBUTE BENMUUHY curHana paeHyto 0
MA (M 4 MA) B 3aBMCMMOCTM OT UCMOSTHEHUS KaHarna, cootBeTcTBytoLwyto 0% gnanasona. Haxvmas knasunwmy [A]
unu [ V] yctanoeute Ha aucnnee MAPAMETP 3HauyeHne B TexHUYeCckux egmHuuax, coorsetcraytowee 0%. Haxartb
knasuwy [¢]. Cm. pasgen 11.1.4 Tunbl 4aTYMKOB 1 pekoMeHAyeMble npeaenbl KanubpoBKK.

2) ABTOMaTu4yecku yctaHoBuTcs napameTp 16.01 "KanubpoBka MakcuMyma aHanorooro Bxoga Al1
(napameTp)". YcTaHoB/UTE BENUYUHY CUrHana pasHyio 5 MA (unm 20 MA) B 3aBUCUMOCTW OT UCMOMHEHUS KaHana,
cooTeeTcTBytowyto 100% pauanasoHa. Haxumasa knasuwn [A] wnu [V] yctaHosuTe Ha gucnnee NMAPAMETP
3HaYeHWe B TEXHUYECKMX eaunHMLax, cooTBeTcTBylowee 100,0%. Haxats knasuwy [¢&].

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

Aemomamudyeckas kanubpoeka

1) B pexume koHdurypauum yctaHoBuTe napameTp 16.00. Mpu Haxatum knasuwmn 3BL  BkntoyaeTtcs
aBTOMaTMyeckass kanmbpoBka, 4YTO conpoBoXaaeTca muraHvem napameTtpa 00 (npu kanubposke Hyns). [Mpu
muraHum 00 Ha aucnnee 3ABOAHHA HyxHO nmogaTb Ha BXOA CUrHam KOTOPbIA COOTBETCTBYET Hauvany Likanbl u
HaxaTb knasuvwy BBIA. Knasuwa BBILO dvkcupyeT HoBOE 3HAYEHME KannbpoBKu.

2) MNotom HaxaTtb knasuwy 3BMA. Ha wnHoukaTope HavHeT muratb 01 (Npu kanubpoBke Makcumyma).
lMopaiTe Ha BxO4 CUrHanm KOTOPbIA COOTBETCTBYET KOHUY LKanbl. Haxmute knasuwy BBIO onsa 3anomuHaHus
3HayeHus kanubposku. KanmbpoBKy pekomeHAoBaHO NPONTY ABa pasa.

YcTtaHoBuB napameTpbl Bxoaa Al2 ypoBHA 3, aHanormyHo npousseavTe kanubpoBKy aHanmoroBoro BxoAa
Al2 (BHelHAS 3agaHHasn Touka). MapameTpbl kanmbpoBky aHanorosoro Bxoaa Al2 17.00 - 17.01.

Heo6xodumo mnoMHUmb, 4YTO Mocfe npoBedeHust KanubpoBkM HeobxoAMMO MPOM3BECT 3anucb
napameTpoB (KO3hdMLUMEHTOB KanubpoBKM) B SHEProHe3aBUCUMYK namsATb (CM. pasgen 6.5.5), B npoTvBHOM
cryyae BBefeHHas nHopmaums He ByaeT coxpaHeHa Npu OTKIIOYEHUN NUTaHUS perynsitopa.

11.1.2. Nopapgok kKanMOpPoOBKM BXOAOB ANsl NOAKMOYEHUA AAaTYNKOB TEPMOMETPOB CONPOTUBMEHUS
TCM 50M

1) B napameTpax koHdUrypauum, ypoBeHb 2 yCTaHOBUTb:

Twvn wkanbl aHanorosoro Bxoga Al1 2.00=0002

2) [MopkniounmTb MarasuH conpoTtuBneHnn P4830/1 (Mnm  aHanorMyHbIM NpuMbop C  aHanorMyHbIMK
XapaKkTepucTMkaMmn He Xyxe ykasaHHbIX) K Bxogy Al1 BMecTo mogkntoyaemoro gatymka TepmonpeobpasosaTens
COMPOTUBIIEHNS COMNTACHO CXeME BHELLUHUX COeAUHEHUI (CM. npunoxeHne b.4, B.5).

3) Ha marasvHe conpoTvBNEHUI YCTAHOBUTL 3Ha4YeHWEe COMPOTMBMEHWUS ANs BbIBpaHHOro TMna Aatyuka
39,225 Om, COOTBETCTBYIOLLEE HAYallbHOMY 3Ha4YeHuo npu kanubposke. Haxats knasuwy [¢]. Cm. pasgen 11.1.4
Tunbl AaTYNKOB U pekomMeHZyeMble Npeaernbl KanMbpoBKu.

4) B pexume koHdurypaumm yctaHoBuTe napameTp 16.00 "KanuGpoBka Havana wkanel Bxoga Al1".
Haxumas knasuwm [A] vnn [V] ycTaHoBWUTE Ha Aucnnee 3HavyeHue, COOTBETCTBYKOLLEe TemnepaTtype Havana
LIKans! npy kanuéposke "-50,0°C". Haxatb knasuiuy [&].

5) ABTomMaTMyeckn yctaHoButcst napameTp 16.01 "Kannbpoeka koHua wkansl Bxoga Al1".

6) Ha marasmHe conpoTuBReHU yCTaHOBUTb KOHEYHOE 3Ha4YeHwe COMpPOTMBIIEHUS Mpu Kanubposke ANs
BblIOpaHHOro Tuna gartyvka 92,775 Om.

7) Haxxumasa knasuwn [A] unu [ V] ycTaHoBUTE Ha AuUCnnee 3HayeHWe, COOTBETCTBYOLLEe KOHLY LUKanbl
npw kanubposke "200,0°C". Haxatb knasuwwy [¢].

8) [nsi 6onee To4HOM KanNMBpPOBKM KaHana noBTopuTe onepauun 3 - 7 HECKOIbKO pas.


http://amtorg.com.ru

000 "AmTopr" +7(4722)40-00-02

amtorg.com.ru

11.1.3. Kanu6poBka BxoAa ANA NOAKNOYEeHUA AaTYMKOB TepMoMeTpoB conpotusneHna TCM 100M,
TCN 100N, TCM 500 n Tepmonap
Kannbposka Bxoga npov3BoauTca 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 kanvbpoBke ycTaHaBNMBaeTCsl Ha4yano u KoHew wkanbl Ha MUK-21 n HavanbHble n
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

Koa Bxopa MpeaenbHbie MpenenbHble 3HaYeHUs MonoxeHune
lpaayupoBouHas MHAMLMpPYeMbie BXOAHOro cUrHana npum nepembIiyeK Ha
Tun XapaKTepucTHKa 3HaueHus Npu KanubpoBke perynsaTopa nnare BXoAoB
[aryunka
m HCX KanubpoBke
Napawmery erynstopa
A|1p_ 2_03 perynaTop Hauan. Koneunoe | Al1-J1 J3
Al2 - 3.00 3Ha4yeHue 3HaveHue Al2 - J2 Ja
0-5 mA 0 MA 5 mMA [5-6]
0-20 mA 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 KeampaTuanas 0 mA 5 mMA [5-6]
0-20 MA Ap 0,0 ... 100,0 % 0 MA 20 MA [5-6]
4-20 MA (Bxop KanmBpyeTcs Kak unm B 4 mA 20 MA [5-6]
0001 0-10B nme@.ubm 32¥8M yYCTaHOBMEHHbIX 0B 10B | [3-4] [5-6]
0-2B CTaHaBﬂv;BaeTCﬂ TEXHUYECKMX 0B 2B [5-6]
0-75 mB Y eanHnuax 0 mB 75 vB [1-2]
0-200 MB KBa[paTU4Has 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 ;,??(')_'d 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 kanmbpyeTcs kak unm B 4 mA 20 vA [5-6]
0008 0-10B TNVMHEVHbIN, 3aTeMm YCTaHOBIEHHbIX 0B 10B [3-4] [5-6]
0-2B yCTaHaBnMBaeTCst TEXHUYECKMX 0B 2B [5-6]
0-75 mB nHeapu3oBaHHas eguHuuax 0 mB 75 mB [1-2]
0-200 mB wKana, cM. pasgen 11.2) 0 mMB 200 vB [3-4]
JInHeapusoBaHHas
(Bxoa kanmbpyeTcs kak
0009 Tepmonapa NIMHEVHBIN, 3aTeM amanasoH . . [3-4] [1-2]
ycTaHaBnmBaeTcs Tepmonapsbl
nMHeapu3oBaHHasi
wkana, 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 0 mB 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 o
0015 1P (B) TNP (B) 0... +1800°C 0 mB 13,591 mB [3-4] [1-2]
Tepmonapa : ) o ~ )
0016 TBP-1 (A-1) TBP-1 (A-1) 0 ... +2500°C 0 mB 33,647 mB [3-4] [1-2]

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

MpumeyaHue. HaszHayeHne nepemblyex:

1. J1 n J3 — ananorosbin Bxog Al1, J2 n J4 — aHanoroBbii Bxog Al2.

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

DyHKUMS NUHeapu3aumm nogymHeHa aHanorosbiM Bxogam Al1 n Al2. JluHeapusaums gaet BO3MOXHOCTb
NpaBUIbHOIO OM3NYECKOro NPEeACTaBNEHNS] HENTMHENHbIX PETYNMPYEMbIX 1 U3MEPSIEMbIX MApamMeTPOB.

* C rnoMowbio UHeapu3ayuu MOXHO [pou3eodums, Hanpumep, Kanubposky emkocmel e 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 LWKanbl (NPOLEHTHOE OTHOLWIEHWE K [AuanasoHy W3MepeHusi), MONOoXeHWe AeLumarnbHOro
pasgenutens, a TakKke OKBUMOWUCTAHTHbIE OMOpPHbIE TOYKM nuHeapusauun. KpuBas nuHeapusauum vmMeet
«MPENoOMMAEHNsI» B ONMOPHbIX TOYKAX.

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

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

[2.02] KonunyecTtBo yyacTkoB nnuHeapusaumm sxoga Al1

[2.04] TMonoxeHue geuMManbHOro pasgenutens npu nigmkauum sxona Al

YpoeeHb 11. Abcuyucchkl OOPHLIX MoYek JIuHeapu3sayuu exoda Al1

[11.00] A6cumcca HavanbHOro 3HayeHus (B % OT BXOOHOrO curHana)
[11.01] A6cumcca 01-ro yyactka
[11.02] A6cumcca 02-ro yyacTtka
[11 '..18] Abcumcca 18-ro yyacTka
[11.19] A6cumcca 19-ro yyactka

YpoeeHb 12. OpOuHambl ONOPHbLIX MOYEK IUHeapu3ayuu exoda Al1

[12.00] OppavHaTta HavyanbHOro 3Ha4YeHus (CUrHan B TeXHMYecknx eguHmuax ot -9999 o 9999)
[12.01] Opawnnata 01-ro y4acTtka
[12.02] OppguHata 02-ro y4acTka
[1218] OpguHaTta 18-ro yyactka
[12.19] OpgauHata 19-ro y4acTka

11.2.2. OnpeageneHne onopHbIX TOYEK NIMHeapu3aLmm
11.2.2.1. OnpedernieHue Konu4yecmea OropHbIX MOYEK fluHeapu3ayuu.

Onpegenutb 1 3agaTb HeoOXOOUMOE KONMYECTBO OMOPHbIX TOYEK NMuHeapusauwv B napametpe [2.02].
Mpeaensl nsmeHeHuns napametpa [2.02] ot 0000 go 0019.

Bbibop HeobxoaMMoOro KonuMyectBa OMOPHbIX TOYEK NMHeapu3auum nNpou3BOAUTCA M3 COObBpaxeHus
ob6ecneyvyeHns HeoH6XO0AMMON TOYHOCTU N3MEPEHUSI.

11.2.2.2. OnpedeneHue 3Ha4yeHUl OMOPHbIX MOYEK NIUHeapusayuu.

[nsa Kaxgoro 3HayeHust HANUMPYEMOro BXOoAHOro curHana Yi (B TexHudeckmx egmHunuax ot —9999 no 9999
C y4yeTOM [JeuvmarnbHOro pasgenutensi) BblMUCUTb  COOTBETCTBYIOLLYIO — (PUM3NYECKYID  BENUYMHY M3
COOTBETCTBYIOLMNX (PYHKUMOHAmNbHbIX (rPaayMpoBOYHbIX) Tabnvy munu rpadyeckn U3 COOTBETCTBYHOLLEN KPUBOWM
(Np¥ Heo6X0AUMOCTU MHTEPNONMPOBAaThL) U 3a4aTb 3HAYEHWE ANS COOTBETCTBYHOLLEN OMOPHOW BEMUYUHBLI BXOLHOIO
dwmsuyeckoro curHana Xi (B %, ot 00,00% go 99,99%).
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CootseTcTBytowme 3HadyeHus Xi (B %, ot 00,00% o 99,99%) BBoaaTcs B napameTpax Ha ypoBHe 11:

YpoeeHb 11. Abcuyucchl ornopHbIX mo4vek TuHeapu3sayuu exoda Al1

[11.00] A6cumcca HayanbHOro 3HaveHus (B % OT BXOAHOro curHana)

[11.01] A6cumcca 01-ro yyactka
[11.02] A6cumcca 02-ro yyactka
[11.18] A6cumcca 18-ro yyactka
[11.19] A6cumcca 19-ro yyactka

CooTtBeTcTBylOLME 3Ha4YeHns Yi (B TexHudecknx eguHuuax oT —9999 go 9999 c yyetoM AeummanbHOro

pasgenutens) BBOAATCS B NnapameTpax Ha ypoBHe 12:

YpoeeHb 12. OpduHambi ONOPHBLIX MOYeK JIuHeapu3ayuu exoda Al1

[12.00] OppavHaTta HavarnbHOro 3Ha4YeHus (CMrHamn B TeXHUYecknx egunmuax ot -9999 no 9999)

[12.01] OpgwuHata 01-ro y4acTka
[12.02] OppguHata 02-ro y4acTka
[12.18] OppawnHata 18-ro y4actka
[12.19] OpawnHata 19-ro y4acTtka

11.2.3. NMpumepbl NMHeapn3auumn CUrHanoB

Mpumep 1.
MHauumpyemoe 3HayeHue B PeanbHas xapaktepucTuka,
TEXHUYECKNX eanHnLLax npeacTaBneHHas rpadunyeckm
°C A
OpauHata
3-ro yuactka | 9999
TNnHeapuso-
o 750,0 3-1 yu. BaHHas
5 pArHaTa XapakTe-
-ro yyacrtka | | puctuka
2-A yv N
OpauHata 350,0 100%
BXOAHOMO
1-ro y4yactka
curHana
1-7 yy.
y! | X
>
20,00 50,bO / 60,00 /99,99
HavansHoe Abcuucca Abcuucca Abcumcca
3HayeHue 1-ro yyacTtka 2-ro yyacTka 3-ro yyactka

PucyHok 11.1. IlnHeapm3aumsa curHana, nogasaemMoro Ha Bxod Al1, npeactasneHHas rpadmyeckun (KpMBon)

KoHgpuzsypupyembie napamempsi Onsi npumepa 1:

[2.00] = 0008 [11.00] = 00,00
[2.02] = 0003 [11.01] = 20,00
[2.04] = 000,0 [11.02] = 60,00

[11.03] = 99,99

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

nhanumpyetcs «000,0»)
nhanumpyetcs «350,0»)
nhanumpyetcs «750,0»)
nhanumpyetcs «999,9»)

—_~ e~~~
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Mpumep 2.

JIluHeapusauusa curHana, nogaBaemMoro Ha Bxopg Al1,

npepcTaBneHHasi rpagyMpoBOYHON Tabnuuen

amtorg.com.ru

JInHeapusauusa 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 HeoGXOAMMOWM TOYHOCTU W3MepeHust Bbibupaem 16 y4yacTkoB nuHeapusauun u
paccynTaHHble 3HayeHus B % BXOAHOrO CUrHama Ans KaXJow OMOPHOM TOYKM BBOASATCS B COOTBETCTBYHOLLUIA
napameTp yposHen 11 n 12.

KoHgpucypupyembie napamempsbi O5ist npumepa 2:

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

Twvn wkanel aHanorosoro Bxoga Al1 - nMHeapusoBaHHas
KonunyecTtso yyactkoB nuHeapusauum sxoga Al1
lMonoxeHue geuMManbHOro pasgenvTtens npu uHagnkauum sxoga Al1

MapameTpbl ypoBHel 11 1 12 paccunTbiBalOTCA U BBOAATCS COrnacHo Tabnuubl 11.2.

Tabnuua 11.2. PacyeT n BBoA NapameTpoB finHeapu3aLmm npumepa 2.

MapameTpbl ypoBHA 12 MapameTpbl ypoBHA 11

Homep 3HaueHue 3HaueHue OpAuHambl ONOPHbIX A6cyucchbl ONOpHbIX

onopHow n3mepsieMmon BXOAHOro mod4ek nuHeapu3sayuu movyek JluHeapu3ayuu

TOYKM Temnepartyphbil, curHana exoda Al1 exoda Al1
°C B MB Homep Beodumoe Homep Beodumoe
napamempa | 3HayeHue, | NnapaMempa | 3Ha4deHue,
°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 13,107 [12.15] 1300 [11.15] 91,56
16 1400 14,315 [12.16] 1400 [11.16] 99,99
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11.3. KannbpoBka aHanorosoro Bbixoga

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

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

MyHkTl 18.01 1 18.02 ncnonb3yoTca ANA KanMbpoBKU HYNs U MakCcUMyma aHanorosoro Bbixoda. Mopsgok
KannbpoBku cneayoLLmi:

1) MNopkniounte k aHanoroBomy Bbixogy AO perynstopa MWK-21-05 06pa3suoBbii M3MepUTENbHbIV
perynsTop — MunaMamMnepmeTp NoCTOSAHHOIO ToKa.

2) B pexume koHdpurypaumm yctaHosute napametp 18.01 "Kanmbposka Hyns aHanorosoro Beixoga AO".

3) Haxumas knasuwm [A] wnim [V] ycTaHoBMTE BenuuMHY BBLIXOAHOMO CurHana curHana mno
mMunnmamnepmeTpy pasHyto 0 MA (unnm 4 mA), cooTBeTcTBytoLyto 0% AnanasoHa, B 3aBUCMMOCTU OT UCMOSTHEHUSA
KaHana.

4) Haxatb knasuwwy [¢].
5) ABTomMaTn4eckn yctaHoBuTcs napameTp 18.02 "Kannbposka makcMmyMa aHanorosoro Beixoga AO"

6) Haxumaa knasuwmn [A] wnu [V] ycTaHoBMTE BenuUMHY BbLIXOAHOMO CUrHana curHana no
MunnuamnepmeTpy pasHyto 5 MA (unn 20 MmA), cootsetcTBytowyto 100% AuanasoHa, B 3aBUCUMOCTW OT
UCMOMHEeHUs KaHana.

7) HaxaTb knasuwy [&].

8) ABTomaTnyeckn yctaHosutcs napameTp 18.00 "Tect aHanorosoro Beixoga AQO".

9) HaxaTb knasuwy [&].

10) na 6onee To4HOM kKanMBPOBKM KaHaNa LMKNMYECKN NOBTOPUTE onepaumio 2 - 9 HECKONbKO pas.

Heob6xo0umo noMHUMb, YTo Nocne NPoBeAeHUs KanuGpPoBKN HEOBXOAMMO NPOU3BECTY 3anUCb NapaMeTpoB
(k0o9ahPNLMEHTOB KANUMOPOBKN) B 3HEPrOHE3ABMCHUMYIO NaMsTb (CM. pasgensl 6.5.3 - 6.5.5), B npoTMBHOM crnyyae
BBeAEeHHas HdopmaLusi He ByoeT coxpaHeHa Npu OTKIIOYEHUN NUTaHNA perynaTopa.

3AMEYAHUA 10 OFNEPALUUSIM KAJTMEPOBKU

B npouecce py4Hon kanubpoBku He TpebyeTcs TouyHoro pasBeHcTBa curHanoB 0% u 100% avanasoHa.
Hanpumep, MoXHO npoBoauTb kanubposky Ans curHanoB 2% u 98% puanasoHa. BaxHo nuwb TO, 4TOObLI NO
LUMPOBOMY UHANKATOPY YCTAHOBUTL 3HAYEHUE, MakCUMarnbHO 6nmn3koe K yCTaHOBMEHHOMY 3Ha4YEeHUI0 BXOAHOIO Unm
BbIXOAHOrO curHana.

[Ons noBbIWEHUS TOYHOCTM U3MEPEHUS BXOAHbLIX aHamnoroBblX CUrHanoB, a Takke (OpMUMPOBaHUS
BbIXOAHbIX a@HanoroBbIX CWUrHanoB, AOMyckaeTcs KanubpoBKy MNpov3BOAMTbL [Af1S BCEW Lenu npeobpas3oBaHus
CMrHana c y4eToM BTOPUYHBIX NpeobpasoBaTtenei.

Hanpumep, ans BxogHom uenun: Oamyuk — npeobpasosamens — peaynsamop MUK-21-05 ncTouHuk
06pasLoBOro curHana noAaKMioyYaeTcs BMECTO AaTvuka, a onepauusi KanvbpoBKyM BXOLHOMO CUrHana npovusBoamTcs
Ha perynatope MWK-21-05. AvanornyHo Ans BbIxogHow uenu: peeynsmop MUK-21-056 — npeobpaszosamerns —
UCrONHUMEIbHbIU MEeXaHU3M, W3MepUTenbHbIi NMpubop MOAKNIOYUTL BMECTO WCMOMHUTENbHOrO MeXaHusma, a
onepaumio kanubpoBKn BbIXOAHOIO CUrHamna npounssectu ¢ perynsatopa MUK-21-05.
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12. TexHn4yeckoe obcnyxmBaHue

12.1. Mpu npaBunbHon akcnnyatauun perynstop MUK-21-05 He TpebyeT noBcegHEBHOrO 06CNYXMBaHWMS.

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

12.4. Bo BpemMs npodunakTU4yeckux OCMOTPOB: NMPOBEPSATb M YMCTUTb KaberbHble 4YacTu COeAMHEHWI
(BckpbiTve perynatopa MWK-21-05 He ponyckaeTtcs); KNEMMHO-OMoOYHble COeauHUTENW, NPOBEPHATb MPOYHOCTb
KpenneHunst 6roka, MOHTaXHbIX XXIyTOB; NPOBEPATb COCTOSIHNE 3a3EMIIAIOLLMX NMPOBOAHNKOB B MECTax COeAUHEHUIA.

12.5. Ouuctka perynatopa. He wucnonb3ynTe pactBoputenu u nodobHble BewlecTsa. [Ans 0O4MCTKM
YCTPONCTBA MONb3ynTeECh CNNPTOM.

13. TpaHcnopTUpoOBaHUE U XpaHEeHUue

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

13.2. Mpwu nony4eHum perynatopa MNK-21-05 ybeanTbcs B NONHON COXPaAHHOCTU Tapbl.

13.3. lMocne TpaHcnopTupoBaHusa perynstopa MWK-21-05 Heobxooumo BbiaepXaTb B MOMELLEHUN C
HOpMarnbHbIMUW YCITOBUSIMU HE MeHee 6-TW 4acoB, TOMbKO MOCIE 3TOr0 NPOM3BECTU PACMaKOBKY.

13.4. MNpegenbHbI CPOK XPaHEHWS - OAWH FOA.

13.5. Perynatopbl MUK-21-05 4omkHbI XpaHUTLCA B CyXOM OTanMBaeMoM W BEHTUNNPYEMOM MOMELLEeHNN
npyu Temnepartype okpyxatowero Bo3gyxa ot +5°C go +40°C u oTHocuTenbHon BnaxHoctn ot 30 go 80% (6e3
KoHAeHcauum Bnaru). [laHHble TpebGoBaHNA SBMAOTCS PeKOMEHOYyEMbIMU.

13.6. BO3,D,yX B NOMeLWEeHNN He [OOJDKEeH coaepXXaTb Nbiin U nNpuMecu arpecCuBHbIX nMapoB W ras3os,
BblI3blBaOLWUNX KOPPO3Uto (B YaCTHOCTW: ra3oB, cogepXxallnx CepHUCTble coeanHeHna nnm aMMMaK).

13.7 B npouecce xpaHeHnn nnu aKkcnnyatauum He knagure Tskenbsle npegmeTsl Ha perynatop MUK-21-05
W He noaseprante ero HUKaKoMy MexaHW4ecKOMY BO3[AENCTBUIO, TaK Kak YCTPOMCTBO MOXeT AedopmupoBaTbCs u
noBpeauTbLCA.

14. MapaHTUKN usroroBuTens

14.1. lapaHTUMHBIN CpPOK YycTaHaenueBaetca 5 neT co AHA npopaxu perynatopa MWK-21-05. [Ons
perynaTopoB, KOTOpble MOCTaBMSIOTCA Ha 3KCMOPT, rapaHTUWHBIN CPOK aKchnyaTaumn — 18 mecsueB co AHSA
cnefoBaHusa nx Yepes ocyaapCTBEHHYIO rpaHuLy YKpauHsl.

14.2. N3rotoBuTenb rapaHtupyet cooTtBeTcTBue perynsatopa MUK-21-05 TexHudeckum ycnosusm TY Y
33.2-13647695-003-2003 npu cobrnogeHnn yCroBuiA XpaHEHUs!, TPaHCMOPTMPOBAHUS, MOHTaXa WM 3KchyaTauuu,
yKasaHHbIX B PYKOBOACTBE MO 3kcnnyatauum Ha perynstopbl MUK-21-05. MNpu HecobnogeHun notpebutenem
AaHHbIX TpeboBaHMIN NOTPEOUTENb NULLIAETCS NpaBa Ha rapaHTUNHBLIA PpeMOHT perynatopos MUK-21-05.

14.3. Mo goroBopeHHOCTM € NnoTpebutenem npeanpusaTne-n3roToBUTENb OCYLLECTBNSET NocnerapaHTunHoe
TexHn4yeckoe obCcnyxvMBaHue, TEXHUYECKYID MOAAEPXKY W TEeXHUYECKMEe KOHCynbTauMu No BCEM BMOAM CBOEN
NpoAyKuUmn.
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NMPUNOXEHUA

MpunoxeHune A - Na6apuTHble U NpUcoeaUHUTENbHbIE pasmepbl

Pasmepbi uHOukamopoe (ducniiees): IMAPAMETP 3ABLAHHSI, BUXIO

ool o7

.“
)
®

4,5

PucyHok A.1 — BHewHul 8Ud MUKPONpOUeCCOpPHO20 peaynsmopa

Bud Bud Bud
c3adu c6oky cnepedu

— l_b
1]{ o6  [ERdE)
D o D @

190 max (MoHmaxHasi 2ny6uHa)
I 96

PekomeHdyemasi monujuHa wyuma om 1 00 5 mm.
PucyHok A.2 - [abapumHble pasmeps!
Pa3memka omeepcmuli Ha wjume

! 150 min

150 min|

92 *%8

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

MWUK-21-05. Bug c3agu
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X2, Kb3-25-11-0,75

PucyHok Bb.1 - MNodkmoyeHue knemmHo-b61104Ho20 coeduHumensi Kb3-25-11-0,75 k peaynsmopy MUK-21-

05

MWUK-21-05. Bug c3agu

X1 X1A

O
X2

L N~220B

PucyHok b.2 - lNodkrnroyeHuUe KineMmMHO-61104H020 coeQuHUMmernsi

- KB3-28P-11-0,75 (c pene),

115 ma.
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- KB3-28K-11-0,75 (c meepdomenbHbIMU pese),

- KB3-28C-11-0,75 (c onmocumucmopamu)

K peeynamopy MUK-21-05

X2, Kb3-28P-11-0,75;
KB3-28K-11-0,75;
KB3-28C-11-0,75
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B.1 Cxema pacnonoxeHusi CUrHanoB U rabapuTHble pa3mepbl KIeMMHO-61T04HOro
coeanHutena KbB3-25-11

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

MoakrtoyeHne ANCKPETHBLIX BXOLOB
K npubopy cMm. npunoxeHve 5.11

MopkntoveHne kabens MugukaTop
KNEeMMHO-61104HOrO NOAKIOYEHNS BHELLHEro
CoefuHNTENST — CM. WCTOYHMKA NUTaHnsi 24B
npunoxexue b.3 K knemmam 23, 24

PacnonoxeHne
nepemblyek ans
HaCTPOWKN BXOOOB

>
N
>
A7
N
m |?
M
/
60max ———

— + . : +Di1 + 2 +AO
RTD1 I >
- - >~ GND1 > -on «=  -AO
i +11 > +Di2 - DO1
] | - =
< TN 3 D2 «1~| DO2
mA, V| T B
-+ ol su2 — G| +A +<N| pos
RTD2 o
S - o, GND2 — B = b DO4
\— S| +2 — | TERM N
/ — | RGND - N =24V

/ / \

MoaknioueHne MopknioyeHne MoAKMoYeHe ANCKPETHBIX Hoxkm (2 wT.)
[aTYMKOB K nnTepcerica RS- UCMOMHUTENbHBIX YCTPOCTB [NS YCTaHOBKM
npubopy — cM. 485 —cm. W Harpy3oK — CM. KB3-25-11 Ha
npunoxenuve b.4 npunoxetue b.10 npunoxenve 6.7 penkc DIN35x7,5

PucyHok B.3 - Cxema pacrionoxeHusi cugHanos u eabapumHele pasmepbi KIeMMHO-67104HO20
coeduHumens Kb3-25-11

MpumeyvaHums.
1. KnemmHo-6n04HbI coeamHntens KB3-25-11 npegHasHayeH ans MoHTaxa Ha pensc DIN35x7,5.
2. Hencnonb3yemble KneMmmbl KnemmHo-6ro4Horo coeannmtens KB3-25-11 He nogkntoyaThb.

3. HasHauyeHune nepemblidek HacTpouku Bxogos JP1, JP2 — cm. npunoxexue b.1.
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B.2 Cxema pacnonoxeHusi CUrHanoB U rabapuTHble pa3mMepbl KIeMMHO-01T04YHbIX
coeanHutenen Kb3-28P-11, Kb3-28K-11, KB3-28C-11

MoaKnioYeHre ANCKPETHbLIX BXOAO0B MuaukaTtop nogayum MopkntoveHne kabens MHaukaTopbl

K npubopy. +DI (+24B) - oBwuin nutaHna =24B Ha KNeMMHO-61104HOro BKIMOYEHNS

AVNCKPETHbIX BXOJ0B — CM. knemmsbl 15, 16 coeanHnUTens — CMm. OUCKPETHbIX

npunoxenve 6.11 npunoxexue b.3 BbIXO40B
COOTBETCTBYHOLLMX
KaHanos

PacrnonoxeHue [ s 2

nepemMbiyek Ans / P .

HaCTPOVIKN BXOAOB Ay
-

K1 K2
r mA,V \
] = _— N
RTDA +U1 f DI1
-—»|™ GND1 |<*S| +DI JP3 é
+1 = 10
mA,V ~
) rro2 | T2 | [N A © Relnslins I_\_@
-—»| 9 GND2 —w| -B ||]|||-|||-|||-|
L o| +2 —:RGNDIFF,NNNmmM¢¢¢
e RN e A R R R HE
«|o| a0 [|{—a| -24v
i 21 22 23 31 32 33 41 42 43 51 52 53
/ . »
~
MopknioyeHne MoakmnioyeHne
nHTepdeiica RS- TepMUHaTOpa
485 —cm. uHTepdelica RS-
npunoxenve 5.10 485
MoaknoyeHne OUCKPETHbBIX
MCNOMNHUTENbHLIX YCTPOWCTB
\ BbixogoB DO1,002,D03,D04 —
MoakntoyeHne MoakntoyeHne aHanoroBblx MoakntoyeHne CM. MNPUIOXeHue:
[aTUYMKOB K MCMOMHUTESbHBIX YCTPOWUCTB K UCTOYHMKa NUTa- B.7 — pene
npuéopy — cM. npuGopy — CM. NpUnoxeHue HUSI AUCKPETHbIX b.8 — TBepaoTenbHble pene
npunoxeHve 6.5 b.6 BbIXOA0B (24B) B.9 - onTocummcTopsl

PucyHok bB.4 - [Juaspamma pacriofioxXeHusi cueHarioe U 2abapumHbie pasmepbl KIeMMHO-6104YHbIX
coeduHumeneti Kb3-28P-11, Kb3-28K-11, Kb3-28C-11

MpumeyvaHums.

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

2. Heuncnonb3yemsble knemmbl kneMMHo-61104HbIX coeguHuTenein 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), ycTaHOBNEHHOro Ha nnate
KB3-28P-11, KB3-28K-11 wnn KB3-28C-11. 3aMkHyTOoe cocTosiHne JP3 coOTBETCTBYET MOAKIHOYEHHOMY

TEepMUHaTOpY.
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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 Tak)ke BHeLUHUe CUrHanbl

peryndaTopa:
K KB3-25-11, K63-28P-11 K perynatopy MWK-21-05
K K53-28K-11, K63-28C-11
Hymepaumsa | HasHauyeHue
KOHTaKTOB B | KOHTaKTOB B
P1B pasbeme pasbeme
IDC-10G DI-25M DBR-25F
1 9 GNDE1
2 22 +11
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 +DI1
2 14 -DI1
3 2 +DI2
Hymepauma g 1: 'I:)[(),IA2+
KOHTaKTOB B
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 b.5 - Cxema pacnialiku kabesnsi KneMMHO-67104HbIx coeduHumenel Kb3-25-11-0,75, Kb3-28P-11-

0,75, Kb3-28K-11-0,75 u Kb63-28C-11-0,75

MpumeyaHwe.

Kabenb coeguuutensa Kb3-28P-11, Kb3-28K-11 unn Kb3-28C-11 ananorun4yeH kabento coegnHntens Kb3-

25-11.
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McTouHUK aHanorosoro
curHana NAPAMETP JP1 KnemmHas konogka K63-25-11
Y at ]
1 +U1 AHanorosbI BXog
Al1 napameTp
2 GND1
) ) JP2 3 N
* ¥ [ 1] 4 -
5 +U2 AHanorosbI BXog
Al2 BHelwHsAS
6 GND2 3aflaHHada To4ka
- - 7 +2
McTouHUK aHanorosoro 8 -
curHana BHELWWHAA
3A0AHHAA TOYUYKA

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

PucyHok b.6 - [NoOknoueHue yHUUUUpoBaHHbIX aHano2o8bix 8xodos peaynsmopa MUK-21-05

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

] /

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

McTo4yHUK aHanorosoro -
curHana BHELUHAA
3A0AHHAA TOYKA RTD2

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

PucyHok bB.7 - [lodkmoyeHue damyukos memnepamypbl muna TCM, TCIl k aHanozosbiM exodam

peeynamopa MUK-21-05

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

[dnana3oH BxogHoOro 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]

0-75wmB [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]

MpumeyvaHune. CmelleHne BXOAHOMO curHana 4-20MA ycTaHaBnvBaeTcsi nporpammHo, cm. n.2.01, 3.01

KOHUrypaumm.
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B.5 NoaknioyeHMe faTYMKOB K perynartopy ¢ nomowbio KB3-28P-11, KB3-28K-11
umnun Kb3-28C-11

UcTo4HUK aHanorosoro

curHana MNAPAMETP JP1 KnemmHas konogka KB3-28P-11
KB3-28K-11
+ + ] KB53-28C-11
1 +U1
2 GND1 AHanorosbii Bxoa Al1
napameT
- i JP2 3 +1 pameTe

. + 1]
4 +U2 AHanorosbin Bxoga Al2
BHELLHSASA 3aaHHas
5 GND2 TOuYKa
_ - 6 +12

McTouHUK aHanorosoro
curHana BHELUHAA
3AAAHHAA TOYKA

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

PucyHok b.8 - lNodknroyeHue yHUuuUposaHHbIX aHanoeoebix 8xo0o8 peaynsmopa MUK-21-05

UcTo4HUK aHanorosoro

curHana MAPAMETP RTD1 JP1 KnemmHas konogka KB3-28P-11
KB3-28K-11
[ ] / K53-28C-11
IR
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

WcTouHUK aHanorosoro
curHana BHELUHAA
3AO0AHHAA TOYKA RTD2

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

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

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

[dnana3oH BXxogHOro 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), TNIM10 (S), TNP
(B), TBP-1 (A-1). [1-2], [5-7] [1-2], [5-7]

MpumeyaHune. CmelleHne BXOAHOMO curHana 4-20MA ycTaHaBnvMBaeTcsi nporpammMHo, cm. n.2.01, 3.01
KOHpurypauum.
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B.6 MoakntoyeHMe UCNONHUTENbHbIX YCTPOMUCTB K aHanorosomy Bbixoay AO

KnemmHas konoaka Kb3-25-11

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

IH — BbIXOAHOM TOK @aHaNoroBoro Beixoda, RH - Harpy3ska

PucyHok B.10 - lNo0kntovyeHue aHano208bix Hagpy3oK ¢ nomowbto Kb3-25-11

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

PucyHok b.11 - NodkntoveHue aHanoeosbix Hagpy3ok ¢ nomowibro K63-28P-11, Kb3-28K-11, Kb3-28C-11

N
w
o
~

@B EixonHoro CrHana MonoxeHWe nepemblyek Ha nnate
npoweccopa (CM. pUCYHOK BbILLE)
0-5mA [2-4], [7-8]
0-20 MA [2-4], [5-6]
4-20mMA [2-4], [5-6]
0-10B [1-2], [3-4]

MpumeyaHwe. 3HadeHne 4mA yCTaHaBIiMBaeTCca npu KaJ'IVI6pOBKe aHarnoroBoro Bbixoaa.

PucyHok B.12 - MonoxeHue nepemMbidek Ha niame npoueccopa 0115 ebibopa duana3oHa aHa0208020 8bixoda
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B.7 NMoaknioyeHne ancKpeTHbIX Harpy3ok kK Kb3-25-11 u Kb3-28P-11

KnemmHas konogka Kb3-25-11

MpumeyvaHus.

MEHbLUE

amtorg.com.ru

- +
:'—" Ceso6opHo nporpaMmmu-

pyeMble Bbixoaa

O6wwnn

Harpy3ok

- +
= T DO1 19 [ = sonbue
= D02 20 1
27 DO3 21
— p 22 - +
=y pos —H—

O6wun
q 23 BbIXO40B
24 \ ol

1. TMpu noaknmoYeHNM WHAOYKTMBHBLIX Harpysok (pene, nyckatenu, KOHTakTopbl, coneHouabl U T.M.) K
AVCKPETHBIM TPaH3NCTOPHBIM BbIXOA4AM KOHTpOIiepa Bo n3bexaHve BbiIxoga U3 CTPOS BbIXOAHOIO TpaH3ucTopa ms-

3a Oonbloro ToKa CaMOMHAYKUMK  napannenbHO Harpyske (06MOTKe pene)

Heobxoanmo yCTaHaBnnBaTb

Gnokupyrowmin anoa VD — cM. cxeMy NOAKIOYEHNS. BHELWHWI avon ycTaHaBnmnBaTh Ha KaXKaoM KaHane, K KoTopomy

nogKntoYeHa NHAYKTUBHaA Harpyska.

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

PucyHok b.13 - lNodknovyeHue duckpemHbix Ha2py30okK ¢ nomouwibto KB3-25-11

MHaunkaTopsl
BKITHOYEHUSA
pene
COOTBETCTBYHO
LLUMX KaHanoB

WhankaTop - 115 me
nogauu
nuTaHus 3333 3333 L 2 o 22
=24B Ha = p1
KITEMMbI 0000 0000 ™ **A X2B
\ N < © N % O 0 r—3 —
oo 1 wToE ow B
JP2 JP1 £ @ K1 S? K2 37 K3 S? K4 @
mA, V
+ = +U1 —ro| DI
RTD1
e -l L) U] D D]
mA, V +1 P2 D2 @ @ 0
+ +U2 o +A
RTD2 | \'_ \'_ \_ | \P_
-— GND2 —u -B — .! — ] 1 -l — -l
o +2 —:RGNDZS‘__,NNN,,,M‘V,**«
|oao ] ros[ e |7 |B|2|2|5|2|2| 5|2 (2|5 |2|2
*— -AO —% 24V
/ 21 22 23 31 32 33 41 42 43 51 52 53
DO1 DO2 DO3 DO4
6onblle MeHblue
MopaxnioyeHne MoaknoyeHne OUCKPeTHbIX

MCTOYHUKA MUTa-
HUS OUCKPETHbIX
BbIx04o0B (24B)

PucyHok 5.14 - [NodkntouyeHue uckpemHbiX Hagpy30k ¢ nomowbto Kb63-28P-11

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

MpumMeyaHusi No NCMOJNb30BaHUIO AUCKPETHBLIX BbIXOAO0B.
1. CurHanbl DO1-DO4 apnstoTcs cBobogHO-NporpaMmmmupyembiMu. T.e. ecnv kakon-nndo n3 curHanos DO1-
DO4 He 3agencTBoBaH B CTpPyKType BblOpaHHOro Tuna perynatopa (cm. napameTtp 10.03), To cBOGOAHbLIN
OMCKPETHBIN BbIXOO MOXET B COOTBETCTBMM C BbIOpaHHOWM NOrMkon paboTbl U yCTaBkamy ynpaBnsaTbCs OOHUM W3
BblIGpaHHbIX aHanoroebIx curHanos (cM. napameTpsl 4.00, 5.00, 6.00, 7.00).
2. Ha pnarpamme nogkntodeHns KB3-28P-11 ycnoBHO nokasaHO pacrofioxeHne W HasHadeHue

nepeknoYaroLLmMx koHTakToB pene K1, K2, K3,

K4.

3. KoHTakTbl BbIXOAHbIX pPene yKka3aHbl B NOJIOXXEHUU BLIKIMOYEHO, T.e. Npn 06ecTo4YeHHOM 0OMOTKe pere.
4. Hencnonb3yemble KNemMmbl krneMMHo-0r1o4Horo coeaunmntens KB3-28P-11 He nogkntoyaThb.
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B.8 NMoakntoyeHne AnCKpeTHbIX Harpy3ok kK Kb3-28K-11

[nckpeTHble BbIXOAb! BLINOMHEHLI B BUAE TBEPAOTENbHLIX pene, npu aTom norudeckomy “0” cootseTcrayeT
Pa3oMKHYTOE MOSOXEHNe KOHTAKTOB, a normyeckon “1” - 3aMKHYTOe COCTOSIHME BbIXOAHbIX KOHTakToB perne CP u
HO.

Kaxablii OUCKPETHbI perneiiHblii BbIXOA, ranbBaHWYecku U30NUPOBaH OT APYrMX AWUCKPETHLIX BbIXOAOB U
OPYrux Lenen perynsropa.

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

\ \

\ \

Hs H2 H3 H4
= = = = (.
Vo1 Ve Vo3 Vo4

Knemmbl
NUTaHUA cxem
ynpaeneHus pene

« [T
« e

HO 1
HO 2

®
(©)
I

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

)\ )\ )
Bbixon DO1  Bbixog DO2 Bbixog DO3 Bbixog DO4
1-1 KaHan 2- KaHan  3-1 kaHan 4-11 kaHan

RH 60B max 1A AC
60B max 1A DC
PucyHok 5.15 - lNodknrouyeHue uckpemHbix Hagpy3ok ¢ nomowibto Kb63-28K-11

MpumeyaHuns No NCNonNb30BaHUIO AUCKPETHbIX BbIXOAOB.

1. Ha pucyHKke ycrnoBHO MokasaHO pacronoXeHUe U HasHauYeHne 3aMblKaloLLNX KOHTaKTOB BbIXOAHbIX pene
kaHanos DO1-DO4.

2. KoHTakTbl BbIXOAHBLIX perne YykasdaHbl B MOJIOXKEHWM BbIKMHOYEHO, WM NpU OBGECTOYEHHON Ccxeme
ynpaBneHns pene.
3. Hencnonb3yembie knemmbl kKnemmHo-6ro4Horo coeanHmntensa KB3-28K-11 He nogkntoyathb.

4. MakcumarnbHoe noTpebrneHne (Cxem ynpaBrieHUsl) YeTbIPpEX BKITHOYEHHbIX KaHarnoB OT BHELUHErO
MCTOYHMKA NOCTOSIHHOro Toka 24B — 80MA.

5. HanpsikeHne BHELLUHEro NCTOYHMKA NUTaHNs - HecTabunuanpoBaHHoe, (20-28) B NOCTOSIHHOrO Toka.
6. Mapa gucKpeTHbIX BbIXOAOB MOXET BbINOMHATL POfb O4HOr0 UMMNYrbCHOro Beixoga (b —M).
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B.9 NMoaknroyeHne ancKpeTHbIX Harpy3ok kK Kb3-28C-11

InckpeTHble BbIXOoAbl BbINOMHEHbI B BUAE OMNTOCMMWUCTOPOB CO BCTPOEHHbIM [OETEKTOPOM HYNeBOro
HanpsbkeHust pasbl. Jlormyeckomy “0” COOTBETCTBYET 3aKpbITOE COCTOSIHUE CuMMMCTOpa , a Jnormdeckom “17 —
OTKPbITOE COCTOSIHUE.

Kaxgbin  BbIXOA rarnibBaHUMYEcKU W30NMpPoBaH OT [APYrMX [OUCKPETHbIX BbIXOAOB W ApYrux Lenen
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
NUTaHNSA CXEM

i Bk

) 2
I‘ ;

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

'« [

16

N
|

\_Y_) \_Y_)
Bbixogq DO1  Bbixog DO2 Bbeixog DO3  Bbixog DO4
1- kaHan 2-i kaHan  3-1 kaHan 4-n kaHan

PucyHok b.16 - lNodkno4yeHue QucKkpemHbIx Hagpy30okK ¢ nomowibto KB3-28C-11
MpumeyaHusi No NCMONbL30BaHUIO AUCKPETHBLIX BbIXOAOB.

1. Ha pvcyHke yCnoBHO nokasaHo pacrnoroXeHue U HasHayYeHne BbIBOJOB ONTOCMMMUCTOPOB kaHanos DO1-
DO4.

2. Heuncnonb3yemsblie krnemmbl kneMMHo-6no4Horo coegunmtens KB3-28C-11 He nogkntovaTb.

3. MakcumanbHoe noTpebneHne (Cxem ynpaBreHWsl) 4YeTbipex BKIHOYEHHbIX KaHanoB OT BHELUHero
WCTOYHUKA NOCTOSIHHOIO Toka 24B — 80MA.

4. HanpsikeHne BHELUHEro UCTOYHMKA NUTaHNS - HecTabunuampoBaHHoe, (20-28) B noCTOsAHHOrO ToKa.

5. Mapa gUCKpPETHbIX BbIXOAOB MOXET BbINOMHATL POflb OOHOr0 UMMYIbCHOro Beixoaa (b —M).

PekomeHAaLuMm no Mcnosnb3oBaHUIO MaNIoOMOLHbIX ONTOCUMUCTOPOB.

ManomoluHble  ONTOCMMWUCTOPbI  NpefdHasHayeHbl Afns  KOMMyTauuu Leneil  nepeMeHHOro  Toka.
OnTocmMucTopbl 06ecneyrBaloT ranbBaHNYECKY0 N30MALMIO YNPaBAAIOWMX Lener oT CUMOBbIX U HENOCPEACTBEHHO
ynpaBsnstoT MOLUHbIMWU CUMOBBLIMW 3fIEMEHTaMM - MOMYNPOBOAHUKOBBLIMW CUMUCTOPaMM, KOTOPbIE OTKPbIBAIOTCS
UMMYNbCOM TOKa OTpULATENbHON MONSAPHOCTM. ManoMmoLLHbIE ONTOCUMMUCTOPLI MOTYT TakKe YNpasnsATb Napon
BCTPEYHO-MapanienbHO BKIOYEHHbIX TUPUCTOPOB.

K ogHoMy MarnomOLLHOMY OMTOCMMWCTOPHOMY BbIXOAY MOXET MOAKM4aTbCsH TOMbKO OAWMH BHELUHWIA
CMMWCTOP UNK OfHa Napa BCTPeYHO-NapannenbHO BKMIOYEHHbIX TMPUCTOPOB.

MMNynbCHBIN BbIXOAHOW TOK MaroMOLLHOrO OMTOCMMMUCTOpPa MoXeT gocturatb 1A, HO TOMbKO B MOMEHT
BKIIOYEHNS BHELLUHEro cCuUMnUCTopa (Mnu napbl TUPUCTOPOB), MOITOMY HemMb3s WMCMONb30BaTb 3TOT BbIXOO Kak
penemnHbIn, Harpyxas ero noCTossHHOM Harpyskon. [py NOAKMIOYEHNIO BHELLHMX CUMWCTOPOB CreayeT yyYuTbiBaTb
OorpaHuyeHune no ynpaensioLemMy BbIXOAHOMY TOKY ManoMOLLHOIO BbIXOAHOIO onTocMmmucTopa.


http://amtorg.com.ru

000 "AmTopr" +7(4722)40-00-02

amtorg.com.ru

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

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

KB3-28C-01 =1 "
DO1 - DO4 _|: AL . —
L L] — -
j\ ”
WA ~220V
J VS1
c1
R2 T RH N
A B
» . .

roe, VS1 BHEWHMN CUMUCTOpP, YCTaHOB/IEHHBLIN Ha paamaTop;
R1 pesuncrop MNT-1-360 OM-5%, gonyckaemsbiit gnanasoH 200...390 Om;
R2 pesncrop MNT-1-330 OM-5%, gonyckaembiii agnana3oH 200...390 OmM;
R3 pesncrop MNT-1-39 OM-5%, aonyckaembiit AnanasoH 33...68 OwMm;

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

FU1 nnaBkuii npenoxpaHnTenb.

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

BMW-52 (USB/485)

+2@0000 410

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

amtorg.com.ru

L go 1200m
R1
4 RS485
R2|:| ° :I“
Lo
RGND']|
A+ B- A+ B- A+ B-|" fo 32 yctpoitcte A+ B-
RS232 unn USB 01 02 03 31
MUK-21 MUK-22 MUK-25 MTP-8

PucyHok 5.18 - OpaaHusayust uHmepghelcHoU ces3U MexAy KOMIMbIomepoM U peaynsamopamu

1.

K komnbtoTepy MoxeT ObiTb NOAKIOYEHO [0 32 perynsatopos, BkMovasi npeobpasoBatentb UHTEP(ECoB

Brin-485 (Brn-52).

O6wasn anvHa kabenbHOWM NMHUM CBSI3N He A0MkHa npeBbiwaTtb 1200M.

B kauecTtBe kabenbHOM NMMHUN CBA3N npeanoYvYTuTesNlbHO NCMNOJIb30BaTh 3KPAHUPOBAHHYIO BUTYIO Napy.

[OnuvHa otBeTBNeHui L, gomkHa OblTb Kak MOXHO MEHbLLEN.

K vHTepdencHelM Bxodam perynsatopoB, PacrnorfioXeHbIM B KpaHUX TOYKax COEAVMHUTENbHOW NUHUK
HeoOXoAMMO NOAKMYUTL ABa TepMUHarnbHbIM pesuctopa conpotueneHnem 120 Om (R1 un R2).
MopkntoyeHne pesnctopoB k perynatopaMm NeNe 01 — 30 He Tpebyetcs. MNMopknioveHne TepMUHanNbHbIX
pesuctopoB B 6rnoke npeobpasoBaHus uHTepdericoB blN-485 (BrNA-52) cmotpn B PO Ha BIN-485
(BMNMN-52). MopkntoveHne TepmuHanbHnx peavctopoB B MUK-21-05 cmoTpu npunoxenvne B.10 (pucyHok

5.18, 6.19, B6.20).



http://amtorg.com.ru

000 "AMmTopr" +7(4722)40-00-02 amtorg.com.ru

KnemmHasa konogka K63-25-11 Jnnua ceasn
\ (aKpaHvpoBaHHas BUuTas napa)
MpuemonepenaTumk +A 13
RS-485 | B 14 .
U —— TERm |15t Za
120 om \

GND +— ] rLRenn | \ ________ N\

r= 1
1 BbicokooMHasi
100 om ﬂox:u(moquMe:
BHYTPEHHEro , 3emns
TepMuHaTopa |
1

PucyHok b.19 - PekomeHOyemasi cxema rnodkmrodeHuss uHmepgetica RS-485 ¢ nomowbto Kb3-25-11

KB3-28P-11 JInHns cesasn
KnemmHas konogka KB3-28K-11 (ekpaHMpoBaHHas BuTas napa)
KB3-28C-11 \
MpuemonepepaTymk +A 12
RS-485 o o B 13 ( )

GND ¢—{ ] N
100 om | ——————— == BbicokooMHas
— 1 MopxntoyeHne !

3emns
TepMUHaTopa i
1

1
i

PucyHok B.20 - PekomeHdyemasi cxema nodkoveHuUss uHmepgpetica RS-485 ¢ nomowpto  KB3-28P-11,
KB3-28K-11 unu K63-28C-11

MpumeyaHnsa no ncnonb3oBaHuio uHTepcenca RS-485.

1. Bce oTBeTBMTENU NpMeEMO-NepenaTynKkoB, NPUCOEAMHEHHbIE K OOHOW obLielr nepeparollen NIMHWK,
OOJIDKHbI COrNMacoBbIBaTLCS TOMbKO B ABYX KpaliHUX TOYKax. [nvHa oTBETBMNEHUA AOMKHA ObITb Kak MOXHO MEHbLUEN.

2. HeobxoamMmocTb aKkpaHMpoBaHWsa kabenew, no KoTopbiM nepefaeTca MHopmaumns, 3aBUCUT OT OSUHbI
KabenbHbIX CBS3el U OT YPOBHSA NMOMEX B 30HE Npoknaaku kabens.

3. MNprmMeHeHWe aKkpaHMPOBaHHOW BUTON Napbl B MPOMBILLIIEHHbBIX YCIOBUSIX ABNSIETCS NPEANOYTUTENBHBIM,
NOCKOMbKY 3TO o6ecrneynBaeT NonyvyeHne BbICOKOrO COOTHOLLEHUSI CUrHas/LLyM 1 3aLMTy OT CUHGa3HON NoMeXM.

4. Mepemblyka JP3 npegHasHaveHa ang nogknoveHus TepmunHaTtopa (120 Om), ycTaHOBMNEHHOrO Ha nnate
KB3-28P-11, KB3-28K-11 wnu KB3-28C-11. 3amkHyToe cocTtosiHue JP3 cooTBeTCTBYeT MOAKIIOYEHHOMY
TepMuHaTopy.
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B.11 NoakntoyeHMe ANCKPETHbIX BXOAOB (AaTYUKOB) K perynsaropy

BHELLHWN UCTOYHNK

amtorg.com.ru

nuTaHusa =24B
KnemmHas konogka Kb3-25-11
1 ] / Bxop DI1
aTynK
i T
~ 10 oM
'“ e I
~ 12 o2 |
Oatumk 2
Bxopg DI2

PucyHok B.21 - [NodknoyeHue duckpemHbix 8x0008 (0amyukos) K peaynsamopy ¢ rnomouwbto Kb3-25-11

E:faﬂ::igigmm KnemmHas konopka Eggggi::::
KB3-28C-11
HaTtunk 1 / Bxog DI1
s — 9 -DI1 :IJZ 3
1»—'|| + 10 +DI
— 11 -DI2 —:lj =
Datumk 2 Bxoa DI2

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

KB63-28K-11 unu K63-28C-11

MpumeyaHue. B kayecTBe OATUMKOB AMCKPETHBLIX CUrHamoB MOrYT WMCMOMb30BaTbCA KOHTaKTbl (pene,
nepeknioyYaTenn 1 Ap.), a Takke TPaH3UCTOPHbIE KMoun (Hanpumep, oTkpbiThii Konnektop NPN-TpaHaucTopa).
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MpunoxeHue B CBoaHasa Tabnuua napameTtpoB perynsatopa MUK-21-05
Tabnuua B.1 - CBogHasa Tabnuua napametpoB perynaropa MUK-21-05

Eoun- 3HaueH.
MyHKT n HULbI Auanazou no- Llar name- | Pas- n
MEeHI apameTp n3me- N3MEHeHUA ymon- HeHusA nen pumetianne
napameTpa
peHus YaHUIo
YpoBeHb 1. HacTponka napameTpoB perynsitopa

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 Mpume- | Cm. pucyHok B.2,
cUrHanuaaLmm 0001 — e B.3.

[AeBuaLMoHHas

1.04 TexHomnornyeckas TEXH. 000,0 Mnapwwin | Meume- | C yyeToM AELUM.
cUrHanuaauus en. OT -9999 0 9999 paspsg Hanmne Paspenutens
OTKIMOHEHUS KMUHUMYM» Bxoga Al1

1.05 TexHonornyeckas TEXH. 000,0 Mnagwwin Mpume- | C yyeToM peuum.
CUrHanmsaums en. OT -9999 10 9999 paspsg JaHve Pasgenvtens
OTKITOHEHUSI Bxoaa Al1
«MaKCUMyM»

1.06 nctepesuc: TEXH. 000,0 000,1 Mpume-

- TEXHOMOTMYECKOIA en. 000,0 — 090,0 Hanme
curHanusaumu;

- 2-X NO3NLIMOHHOrO;

- 3-X NO3ULMOHHOIO

perynsitopa.

1.07 Ycnoswue 3anycka 0000 —ynpaBneHune 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.€. oXuaaHus cobbITUs =0006
B 30HE TEXHONOrN4eCKon rocrne n3meHeHus
curHanusauum 3aaHHoW CwMm. pucyHok B.1
MWH-MAKC) ToukM (SP)

0002 — 3anyck

0XnaaHus cobblTus

nocrne BHeLUHewn

KOMaHAb! (N0 OPOHTY

OVICKpEeTHOro Bxoaa)

1.08 Maponb Bxoga B pexum 0002 6.5.5 | YcraHoBneHo
KOHdMrypaumm Ha 0000 — 9999 N3roToBUTENEM
YPOBHWM 02 - 19

nyex M3meHeHWe SP nnn AUcKpeTHEIA Bxoa DI

DOn 4
BKN

OTKN

PV
MAX

MIN

v

0

1. «1» — c oxuaaHnem cobbiTus, «2» — 6e3 oxmaaHnsa cobbITUS.
2. Jloruka paboTbl AUCKPETHOrO BbIXOA4A — BHE 30HbI ycTaBok MIN-MAX.

PucyHok B.1 - lNosicHeHue k n. 1.07. Ycnosue 3ariycka ynpasneHusi no cobbimuro
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BepxHuidi Nnpeaen
pasmaxa LKanbl
[2.08] MAX

[ fil:" [ ——

MIN

[1.04

Hux#HWia npeaen

[NCTepe3nuc TEXHOMNOMYECKOW CH rHanu3at

pasmaxa WKanbl
[2.05]

CpafiatbiBaHne curHanusaTtopa MAX

Bxkn

OTkn

Bkn
OTkn

CpabatoBaHue
/ turHanuzatopa MIN

PucyHok B.2 - pacpuk cpabameieaHusi abconnomHol mexHornoaudeckol cueHanusayuu (1.03 = 0000)

A

BepxHuii npeaen MV cTe pe3nc TeXHOMOrMHEcKol curHanusaumm
pasmaxa WwKanbl T.UB
[206]
p— (— — S— —— C— {— — w— A S G e w—" S R
— — — i s Smmes G — N BN SN S S S B B S .
3agaHan Touka + MAX1.05)
3aganan Touka - MINi1.04)
3ajaHan Touvka
(SP) v M o CE— — — — ST OO Cr— — comcy (NS D O SN S S S AGEDA G
— e—" — swpiis el e — e— e— — wm—— i d— -
" w— wm— VDG E e —" e— MmO Cm—— e — Arpms  mm—— ey D
HuxHWA npegen
paszmaxa WKanbl N
[2D5]
CpabatbiBaHne curHanusatopa MAX
Bm | T E i B TS N
OTKN
A~ CpabatbiBaHue
T PSPPI SE— curHanuaaropa MIN
7
OTKN

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

MpumeyaHue. [leBuaumoHHasi TEXHOMOrMYeckas CUrHanmsaumsi UCMONb3yeTCs KOrga HyXHO CUrHanmsmpoBaTb
OTKINOHEHNE TEXHONOIMYECKOro napamMeTpa 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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Epn- 3HaueH.
MyHkT n HULbI Awanazon no- LWar usme- | Pas- n
MeHIo apameTtp usme- 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 — kBagpaTn4eckui
0002 — TCM 50M
0003 - TCM 100M
0004 — rp.23
0005 — TCI 5001, Pt50
0006 — TCI1 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) . . - 3HaueHve
0017 — nHTepdencHbI 3anucbIBaETCS C
BBOA KoMMbloTepa
2.01 Tun Bxoga Al1 0000 — 0-5, 0-20 MA 0000 11.1.4 | OencTByeT Ha
0001 — 4-20 mA TUNbI
2.00=0,1,8
2.02 KonunyectBo yyacTkoB en. 0000 - 0019 0000 0001 1.2 CBsizaHHble
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 Mpume- | 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 navanasone 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 TemnepaTtypHou 0000 — py4Has T=Tuam+Tkop.py4
KOPPEKLMM BXOAHbIX Koppekums (cm.2.08)
CWUrHanoB OT Tepmonap 0001 — aBTOMaTUNyEC- T=Tuam+Tkop.aBT
Kas koppekuus (no
BHELUHEMY AaTynKy)
2.08 3HaveHne TemnepaTypsbl °C Ot -999,9 0o 999,9 000,0 Tkop.pyu
B pexunmMe py4yHomn Mpun 2.07=0000
KOPPEKLMMN BXOOHbIX
CUrHasoB OT Tepmonap
2.09 Honyctumas c. 0000 - 005,0 0,1 Mpuve- | 3awmra ot
ANNTEeNbLHOCTL HEHME 2| MY IbCHBIX
UMMYSbCHON MOMeXxXw nomex

YpoBeHb 3. KoHdhurypa

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 Bxop Al2
MCMonb3yeTcs B Ka4eCcTBe BHELUHEN 3aAaHHOM TOYKW, HacTpoiika napameTpos 3.04, 3.05, 3.06 obs3aTensHO 4ormKHa
COOTBETCTBOBaTb HacTpolke napameTpoB 2.04, 2.05, 2.06 (nonoxeHue [eLMManbHOIO pasaenuTens, HWKHURA
npenen pa3maxa LKarnbl U BEpXHUI Npeden pa3Mmaxa LwKkarnbl).

Ecnu aHanoroBbein Bxoa Al2 He ucnonb3yeTcsa B CTPYKType perynsitopa, nubo BblibpaH pexum nHaukatopa
(10.03=0000), ponyckaeTtca HacTpovika napameTtpoB 3.04, 3.05, 3.06 oTnuyHas OT HacTpomnku napameTpoB 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 napamerpa OOHapyXeHO ero M3MeHeHue, TO
npegnonaraeTcs BO3MOXHOCTb AENCTBUS MOMEXW W BbIXOAHOW curHan cdopmupyeTtcs (C y4eToM yCpeaHeHus
N3MEepUTEnbHbIX 3HAYeHUA) MO UCTEYEHUW YCTaHOBMEHHOr0 BPEeMeHW ANUTENbHOCTM noMexu. To ecTb, ecnu
ANUTENbHOCTb  M3MEHeHWs curHana bonblue 3adaHHOro  Trowexs, TO STO W3MEHEHME pacLeHuBaeTCs Kak
eCcTeCcTBEHHOE M NpUHUMaeTCs B AanbHenLwyo 06paboTKy ¢ 3aaepxkoin BpeMeHU Trowexu.

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

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

e D U 1
1 ]
: n.2.09 n.2.03 n.2.00, 2.01, 2.02, 2.04-2.08 )
: )
: )
AN : ®uneTp OKcnoHeHum Mpeo6pasosaHue :
»{ UMMNYNLCHBIX |—p anbHbIN »1 curnana gatuvka > 1
! nomex dunbTp CurHanha
: VHOVKaUMO
i n )
1 perynuposa |
i HVe !
1
Al2 : ®uneTp 3KCNoHeHuM MNpeo6pasoBaHune 1
P| UMNYNBECHBIX =1 anLubLIA »| curHana patumka > :
: nomex duneTp :
:
! 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 8X00HbIX aHari0208bIX CU2HaI08
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Eoun- 3HaueH.
MyHKT Mapame HUUbI vﬂl:nae':l?::ﬂ no- Lar uame- Pas- Moumeuanme
MEHH0 pameTp usme- napameTpa ymorn- HeHuA aen P
peHus P P YaHUIO
1
YpoBeHb 4. KoHcurypaumsa auckpetHoro Bbixoga DO1 )

4.00 Homep aHanorosoro 0000 — Bxog Al1 0000 Mpuve- | E = PV-SP, He-
BXO/1a (MCTOYHUK 0001 — Bxog Al2 sakme 1| 3aBrcMMOo oT TNa
aHanorosoro curHana) Ogggo‘macma“me yrnpaBneHus
ONs ynpaBneHus gerynmopa £ perynstopa
OVNCKPETHBIM BbIXOAOM 0003 — 3ananue (npsimoe,

DO1 perynstopa obpaTtHoe)
0004 - BbIxog
aHanorosoro
perynsitopa

4.01 Jlorvka paboTbl 0000 - 0007 0001
BbIXOOHOrO yCTpOWCTBa
DO1 0000 — BbIxog He

ucnonb3dyeTca

0001 — 6onblwe 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 HOpMy C numn.

BbIxogom _[1_

(cm. n.1.07)

0007 — UHTEPdENCHBIN Bbixon yn(gal?nﬂeTcn

BLIBOA, no uHTepdency

4.02 YcraBka MIN DO1 TEXH. B ananasoHe wkanbl | 020,0 000,1

en. BblIOpaHHOro TMna
aHanoroBoro curHana

4.03 Ycraska MAX DO1 TEXH. B ananasoHe wkanbl | 080,0 000,1

en. BblOpaHHOro TMna
aHanoroBoro curHana

4.04 'mcTepesunc BbIXOAHOMO TEXH. 0000 — 9999 0010 0001
yctpovictea DO1 en.

4.05 BesonacHoe nonoxeHue 0000 — nocneaHee 0000 Mpuwe- PaGoTtaeT ecnu
BLIXOHOTO YCTPOIACTRA MONoXeHne uame 2 | 4 00=0000,0001
DO1 B cnyyae oTkasa 0001 — oTkn.

[artyuka, NIMHUM CBA3U 0002 — BKn.
UM N3MepPUTENBHOTO
KaHana

4.06 Twvin BbIXOAHOrO cUrHana | cek. 000,0 — cTtaTuyeckun Mpuwe- 'ne 000,1-999,9 —
BLIXO[IHOO YCTPONCTBA 000,1 —999,9 — saMe 3 | uTenbHOCTb
DO1 UMMYNbCHBIN umMnynbca B

(auHamunyeckmn) ceKyHaax.
CwMm. pucyHok B.6
YpoBeHb 5. KoHcurypaumsa guckpetHoro Bbixoga DO2 0

5.00 MapameTpbl ypoBHS 5 Cwm. napjlvleprl

...... aHanornyHbl YPOBHSI

5.06 napameTpam ypoBHs 4

YpoBeHb 6. KoHdurypauma guckpertHoro Bbixoga DO3 0

6.00 MapameTpbl ypoBHS 6 Cwm. nap:meprl

...... aHanornyHbl YPOBHS

6.06 napameTpam ypoBHs 4

YpoBeHb 7. KoHcurypaumsa gauckpetHoro Beixoga DO4 0

7.00 MapameTpbl ypoBHS 7 Cwm. nap:meprl

...... aHanornyHbl YPOBHS

7.06 napameTpam ypoBHs 4
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NMpumeyaHus Kk ypoBHsam 4, 5, 6, 7
anIMe‘-IaHVIiI no Koucburypau,uu ANCKPEeTHbIX BbIXO0A40B.

1) Curnansl DO1-DO4 senstoTca cBo6ogHo-NporpammupyemMsiMu. T.e. ecnm kakon-nnbo m3 curHanos DO1-
DO4 He 3apevictBoBaH B CTpyKType BblbpaHHoOro tuna perynstopa (cm. napametp 10.03), To cBoGoAHbIN
AVCKPETHBIN BbIXOA MOXET B COOTBETCTBUM C BblOpaHHOM norukow paboTbl U ycTaBkamy ynpaBnsaTbCsH OAHWUM M3
BblOpaHHbLIX aHanoroBbix curHanos (cM. napameTpsl 4.00, 5.00, 6.00, 7.00).

2) CocTosiHME COOTBETCTBYIOLLErO ANCKPETHOrO BbIXOAA:
2.1. Bbixoa omkrtoyeH, npu ycnosum, ecnu 4.05=0000 wnv 0001.
2.2. BbIXof, 8K/1H0YEH NPU HEAOCTOBEPHbIX AaHHbLIX N3MEPUTENIBHOIO KaHara npu oTkasax AaTyuka,
NVHUK CBA3M UNU n3mepuTenbHoro npeobpasosatens (cM. napameTp 4.00), npu ycnosuun, ecnu 4.05=0002.

3) Tun BbIXOQHOrO cUrHana — UMMynbCHbIW. Jlornka paboTbl AMCKPETHOrO BbIXOA4a — MeHbLUe ycTaBkun MIN.
OnuTenbHOCTb MMMNYNBCHOrO cUrHana yctaHoBreHa 3 ceKyHabl.

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

PucyHok B.6 - [pagbuk pabombi UCKpemHO20 8bixoda Mpu UMIyJIbCHOM murie 8biXxo0H020 cuzHana
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Eoun- 3HaueH.
MyHKT n HUUbI Avanason no- Lar uame- Pas- n
MEHIo apamMeTp — N3MeHeHuns ymon- HeHus! aen puMeyaHue
napameTpa
peHus YaHUIO
YpoBeHb 8. KoHdmrypaumsa oaucKkpeTHbIX BXOA0B
8.00 HasHa4deHne 0000 — Bxoa He ucn.
auckpeTtHoro Bxoaa DI

0001 Cwm. Tabnuuy
0002 HVXe

0003

0004

0005

0006

0007

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

8.02 NHankaums coctosHus 1 — cooTBeTCT-
OnckpeTHbIX Bxodos DI1 0011 BYEeT BKITIOYEHHO-
v DI2 Ha gucnnee \ \--------Bxog DI1 My BXxoAy, T.e. Ha
MAPAMETP \mmmemeee Bxopg DI2 BXOA NoAaHo

HanpsbkeHve 24B
YpoBeHb 9. KoHdumrypauma dyHkumm petpaHcmmuccun AO

9.00 DyHKUMA 0000 — Bxog Al1 5.9 PyHKUNA

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

WcTouHnk curHana ansi BaHuWe perynstopa CTPYKTypax

yrnpaBneHus (50%+E) perynsaTopos

aHanoroBbIM BbIXO40M 0003 — TekyLiee Kpome

AO 3afaHvie perynatopa 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 KoHeuHoe 3HaveHne TEXH. -9999 — 9999 0100 0001 B eanHunuax
BXOJHOrO curHana pasHoe | ef. nsmepsiemon
100% BbIXOOHOTO CUrHana BENNYWHBI
vnn ans n. 9.03=0004 —
3HaveHune
paccornacosaHusi
perynsitopa, 4To
cootBeTcTByeT 100%

BbIXOAHOro curHana (ans
AI>SP)

9.03 HanpasneHue n 0000 — npsimon 0000 AO =y
orpaHuyeHne BbIXOQHOro 0001 — nHBEPCHbIN AO =100% -y
curHana AO gns 0002 — npsimon ¢
peTpaHcMuccH unm ans orpaHuyeHnem
aHanorosoro M- BbIXOAHOIo
perynatopa* du3myeckoro curHana

0003 — nHBEpCHbIN C
orpaHuyeHnem
BbIXOHOTO
um3nyeckoro curHana
0004 — npsmow cMm. puc. B.7
acYMMeTPUYHbINA Ans
peTpaHcMuccum
paccorfiacoBaHus
perynsitopa
MpumeyvaHums.

* Mcnonb3yetcss ecnu Heobxoaumo caenaTtb MHBepcuto Bbixoda perynstopa ans H3, HO wcnonHuTenbHbIX
MexaHu3MoB. pu Kakgom M3MEHEHMM 3TOro mapameTpa criefyeT C NMoMoLlbi NyHKToB MeHwo (18.01 mn 18.02)
HacTpouTb 0% 1 100% BbLIXOOQHOrO cuUrHana.
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MpumeyaHune. MosicHeHwme k n.8.00 n 8.01 HazHavyeHue M pexnmbl paboTbl AUCKpPeTHbIX BXxoaoB DI1

n DI2.

CocTosiHMe BXOAHOro
DI1 vnu DI2

3HavyeHue napameTpa
B n.n. 8.00 unu 8.01

CurHana

CocTosiHne MUKPOKOHTponnepa
1 pexuma pabotbl (PYY-ABT)

0000 He ncnonb3yeTcst

He vcnonbayeTca ans perynatopa, Ho MoXeT paboTaTtb Ans
n.1.07=0002

0001 — cTaTtnyeckmin "

- PerynaTop B py4HOM pexume, NaHenb GrokupoBaHa.

"0" - Perynatop B aBTOMaTU4E€CKOM PEXMME, NaHenb pa3brnokupoBaHa.
0002 — cTraTtuyeckmn " - Perynatop B aBTOMaTM4eCKOM pexume, naHenb 6nokmpoBaHa.
"0" - Perynatop B py4HOM pexvMe, naHenb pa3biokMpoBaHa.

0003 — MNynbCHbIN ABT

(no dpoHTy)

He meHee 0,5 cek.

>

PYY

\

- ABTOMAT (cpoHT — A (OCT, NOK)),
PYYHOW (cnap — P (PYU))
unm
- 3anyck oXxuaaHusi cobbITUsi, ecnu BeIbpaHO ycroBuWe 3anycka
ynpaBsreHuns no BHeLIHeMy AuckpeTHomy Bxoay DI1
cm. napameTp 1.07=0002
MaHenb He GrokupyeTcs

0004 " - BONBLE vnn 100% aHanoroBoro curHana - ynpasneHue
MCMOSTHUTENbHLIM MEXaHU3MOM B PYYHOM pEXUME.
0005 " - MEHbBLLE nnu 0% aHanoroeoro curHana - ynpasneHve

NCNOJTHUTESTbHbIM MEXaHU3MOM B PY4YHOM pexunmMe.

0006 — curHanbl ot

KOHE4YHOoro " - DI1 — 0% nonoxenns M (MM nonHoCTbO 3aKphbIT)
BbIKINOYaTens " - DI2 — 100% nonoxeH. M (MM nonHocTbio OTKPbIT)
MCMOMNHUTENBHOIO
mMexaHu3ma
0007 "0" - BHyTpeHHee 3agaHue JIOK
" - BHewHee 3agaHue, koppekums 3agaHua OCT,
cM. N.10.13= 0001 — BHeLUHSA 3agaHHas TOYKa;
0002 — koppeKumns 3a4aHHON TOYKM.
MpumeyvaHus.

1. CoCTOsHUSI AMCKPETHOrO BXOAA:

"0" — Ha BXoA, He nogaHo =24B, "1" — Ha BxoA nogaHo =24B.
2. MuHUManeHasa onMTenbHOCTb curHana Ha guckpetHoMm Bxoge DI1 n DI2 He meHee 0,5 cekyHa.
3. Ecnn vcnonHUTENbHBIA MEXaHU3M MOMHOCTLI0 3aKPOETCH UMM OTKPOEeTCsl, TO CcpaboTalT KOHLEBbIE

BblkntoyaTenu. CurHan ¢ 3TUX BbIKMOYaTENEN MOXHO nogatb Ha AUCKPeTHble BXOAbl

DI1 n DI2 n Tem cambim

nokasatb perynsaropy korga UM gocturHeT kpanHero COCTOSIHUS.

BbixogHon curHan AO, MA (B)

—-9.01 9.02

MAX AO
IO
,/' PaccornacosaHue
_E ) perynatopa E, Tex. eq.
* ® >
JlosA0 E
&

-9.02 9.01 MIN AO

PucyHok B.7 — 'pachbuk pabombi pempaHcMuccuu paccoanacosaHusi peaynsimopa E dns 9.03=0004.
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Eoun- 3HaueH.
MyHKkT n HUUbI Avanason no- Lar uame- Pas- n
MEHIO apamMeTp — 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-LLINM 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 Mpume- | NaHHBIN Napa-
HOCTM 3-X MO3ULMOHHOTO | ef. & MeTp NpeacTaBs-
n NI-perynsatopa nsieT NoNoBUHHOE
(MepTBas 30Ha) 3HaYeHue 30Hbl

10.03 | Tun perynsitopa 0000 — nHamKaTop 5.8 UMMYNbCHBIN

0001 — aHanoroBbI 0001 MW O-perynsitop

MWA-perynsatop BO3MOXHO

0002 — NMAa-Wnm- ncnonb3oBaTthb C

perynsitop KOHLLEBBIMU

0003 — »MnNynbCHbIV BblIKMOYaTeNsAMu

MWA-perynsatop ucn. MexaHvama

0004 — 3-x NO3VLIMOH. NoAKMYEHHbIMU

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

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

10.05 | 3agepxka cexk. 000,1 - 060,0 000,1 000,1 Mpume- | Bapepikka 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 | OrpaHuuenne MAKC % -9,9-109,9 099,9 000,1 Mpume-
aHanoroBoro BbIX0Aa Hanue 4

10.10 | PaspelueHne 0000 - B ABT pexwume | 0000 Mpume-
orpaHuyeHus Beixoaa (B 0001 - B ABT 1 PYY uanue °3
PYYHOM pexume)

10.11 BesonacHoe nonoxeHue 0000 — nocneagHee 0000 10.11=0,1,2, ecnu
BbIXO4a perynsiropa B noroxeHue TMN perynsTopa
crny4ae oTkasa gatyuka, 0001 -0% (oTkn.) 10.03=6
NHUN CBA3W UNn 0002 — 100% (Bkn.)

N3MEpPUTENBHOTO KaHana 0003 — 6e3onacHoe
NoroxeHue
yCcTaHaBnuBaemoe
nonb3oBartenem

10.12 | 3HayeHue Be3onacHoro % 0,0 -099,9 000,0 000,1 Mpn 10.11=0003
MONOXEHUS
yCcTaHaBMMBaeMoro
nonb3oBaTenem
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MpumeyvaHus.

*1) Bapepxka cpabatbiBaHus knoven BOJIbLLUE, MEHBLLIE — 10 Bpems naysbl, nocne KOTOporo BO3MOXHO
U3MEHEHUEe 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
NO3ULIMOHHBIV perynaTop 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 ructepeaunca (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 HevyBCTBUTEMLHOCTU 3-X MO3ULMOHHOIO perynsatopa (MepTBas 30Ha). TorAa BbIXOAbl perynsaTtopa
OynyT paboTaTb NO NOrvKe NokasaHHoM Ha pucyHke B.8.

*3) Mpu napameTtpe paBHom 0000 orpaHnyeHue BbIXOA4a AENCTBYET TOMbKO B aBTOMATUYECKOM PEeXUMe, a
npv 0001 — B aBTOMaTUYECKOM U PYYHOM pexume.

*4) OrpaHuyeHve ynpaBnsiloWNX BO3OEWCTBUA. paHuLbl LAHHOrO napameTpa HaxoAsTcA B npeaenax
okorno —-10% un +110%. Bce xe cnepyetr obpaTuTb BHUMaHME Ha TO, YTO PErynsaTtop He MOXET BbiaBaTb
oTpuuartensHble Toku. Ecnu ynpasnsiowee Bo3gencTemMe B OrpaHMYeHHOM paboyem pexume ocTuraeT OfHOW M3
BenununH (-10%, +110%), To AanbHenwasn vHTerpauus GyageT npepsBaHa C TeM, 4Tobbl n3bexaTb MHTerpanbHOro
HacbllweHns. TeM cambiM rapaHTUpyeTCH, YTO Nocne UHBEPCMU MONSPHOCTU paccornacoBaHWs perynmupoBaHnus TOT
Yac MOXeT nocnefoBaTb N3MEHEHNE YyNpaBnsoLLEero BO3gencTeuns.

DO1 MicTtepesuc DO2
A (kntoy Gonbwe) 1.06 *y (kntoY MeHbLUe)
SP \
1 f \ A
v >
0 >
0,
< MeptBasiszoHa | MeprBas 30Ha > 100%
h 10.02 g 10.02

PucyHok B.8 - Mpacbuk pabombi OuckpemHbix 8b1x0008 3-x MO3ULUUOHHO20 peaynisimopa C UCMOo1b308aHUEM
30HbI HevyscmeumersibHocmu (10.02)
D01 A 2-X NO3UUUOHHBIA

OBPATHbIN PEFYRATOP
(BOMbLLE)

B e e TS

Otkn J >

Do2 A 2:Xno3MUMOHHEI
(MEHBWE) | PAMON PETYNIATOP

Bknl - oo :

OTKn

| ———————— —— >
0% SP 100%

PucyHok B.9 - paghuk pabombi 3-x MO3UUUOHHO20 peayrsmopa ¢ Ucrofb308aHUeM aucmepeauca Ho 6e3
30HbI HEYY8CMBUMEeIbHOCMU 2-X MO3UUUOHHOZ0 MPSIMO20 U 06pamHo20 peaynsmopa.
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NMpunoxeHune B. (MpoaonxeHue)
MpopnomkeHue Tabnuubl B.1 - CBogHas Tabnuua napameTpos perynsatopa MUK-21-05
Eoun- 3HaueH.
MyHKT HUUbI Onana3oH uaMmeHeHus no- Lar usme- Pas-
MeHI MapameTtp u3sme- napameTpa ymon- HeHus aen ighe anme
peHus YaHUIO
YpoBeHb 10. KoHdmrypaumsa cTpykTypbl perynatopa (OkoH4YaHue)
10.13 | HasHauyeHune 0000 — He ucnonba. 0000 5.9 X1=Ai1
aHanorosoro Bxoga Al2 0001 — BHeLWHSIA 3agaHHas Tovka X2=Ai2
0002 — koppeKumsa 3agaHHon
TOYKKN
SP = SPBHYT+K*X2+B
0003 — obpaTHasi cBA3b NO C BHewHen OC
NONOXeHU MexaHn3ma
MMNYNbCHOroO perynaropa
0004 — Bxoa Koppekumm Y1 — BxogHon
Y1=X1+K*X2+B curHan Ha
0005 — Bxoa npegBapeHus perynsaTtop nocne
ynpaensioLLero BO3AenCcTeums KoppeKuun
perynartopa
0006 — nHanKaLms nonoxeHue C BHyTpeHHe OC
WUMMYNbCHONO MexaHusma
10.14 | KoachdpuumeHT -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 - ctaTnyeckas 0000 6.4.5.3 | n. 10.13
0001 - aAnHamu4deckas
10.17 | OrpaHuyenune MIN Bxoga -9999 — 9999 0000 000,1 n. 10.13
Al2 onsa dyHKumn
KOppeKUMmn unm
npeaBapeHus
10.18 | OrpaHunyeHne MAX -9999 — 9999 099,9 000,1 n. 10.13
Bxoda Al2 ansa dyHKuuin
KOppeKLmmn nnm
npeaBapeHus
10.19 | Ctpyktypa N4 0000 — paralel 0000 0001 10.4 | Pasgen 10.4
perynsrtopa 0001 — mixed
YpoBeHb 11. Abcumccbl ONOPHbLIX TOYEK NMnHeapu3auum 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. OpanHaTtbl ONOPHbIX TOYEK NIMHeapu3auun exoaa Al1
12.00 | OpauvHaTta HavanbHoro TEXH. Ot -9999 no 9999 0000 Mnaawwi 1.2 CsszaHHble
3HaveHus (curHan B en. paspsa nango%T%%os
n.n.2.00= ,
TEXHUYECKUX eANHNLIAX) n2.0220-19.
n.n.11.00-11.19
12.01 | OpgwmHata 01-ro yyactka | TexH. Ot -9999 no 9999 0000 Mnagwwn 11.2
en. paspsg
12.19 | OpauvHata 19-ro yyactka | TexH. OT -9999 no 9999 0000 Mnagwwi 1.2
en. paspsg
YpoBeHb 13. Abcuuccbl ONOPHLIX TOYEK NMMHeapu3sauum Bxoga Al2
13.00 | MapameTpbl ypoBHS 13 % 00,00 — 99,99 00,01 11.2 | CesizaHHble
...... aHanornyHbl Hapgl\g%T%tgoa
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 | MNapameTpsbl ypoBHA 14 TEXH. OT1-9999 o 9999 0000 MnagLumn 11.2 | CeazanHble
...... aHanornyHbl en. paspsa napg%?%%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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Eoun- 3HaueH.
MyHKT n HUUbI Avanason no- Lar uame- Pas- n
MEHIo apamMeTp — U3MeHeHus ymon- HeHus! aen pumMevaHue
napameTpa
peHus YaHUIO
YpoBeHb 15. lNapameTpbl ceTeBoro oomeHa
15.00 | CeTteBou agpec (Homep 0000 — 0255 0000 0001 7 0000 — oTkntoyeH
npubopa 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
TEPMOKOMMEHCALIMU
YpoBeHb 16 T, Kann6poska Bxoga Al1
16.00 | KanunbpoBka Hyns Tex. -9999 - 9999 11.1 npuMmevaHve *2)
€a
16.01 | KannbpoBka Makcumyma | Tex. -9999 - 9999 11.1
en
YpoBeHb 17 '. KannbpoBka Bxoaa Al2
17.00 | KanubpoBka Hynsi Tex. -9999 - 9999 111
en
17.01 | KanubpoBka Makcumyma | Tex. -9999 - 9999 111
en
YpoBeHb 18 "'. KannbpoBka aHanorosoro Bbixoga (AO)
18.00 | TecT aHanoroeoro % 0000 - 100,0 11.3
BbIxoAa
18.01 | KanunbpoBka Hyns 0000 — 0200 0001 11.3
aHanoroBoro Bbixoga AO
18.02 | KannbpoBka makcumyma 0,500 — 1,500 0.001 11.3
aHanorosoro Bbixoga AO
YpoBeHb 19. PaspelueHue nporpammupoBaHusi. 3anmucb
19.00 | Pa3peleHue Bxoga Ha 0000 — 3anpeLueHo 6.5.5
YPOBHWN 2 — 19 0001 — paspeLueHo
19.01 | 3anucb napameTpoB B 0000 — 3anpeLueHo 6.5.5
9HeproHe3aBncUMyto 0001 — paspeLueHo
namsTb
19.02 | Tunbl naHenen 0000 — Al1-SP-OUT 0000 6.4.4
VHANKaLUn 0001 — Al1-SP-OUT
unu Al1-Al2-OUT
0002 — Al1-SP-OUT
unu 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 aBTOMaTM4eckas KanubpoBka, HYTO COMPOBOXAAETCH MUraHuem
napametpa 00 unu 01 npu kanMbpoBKe Hynsi UMM MakcuMyma COOTBETCTBEHHO. Knasuwa BBIL cvkcvpyeT HOBOe 3HaueHue
kannbposkn. KanmbposKky Heob6xoAnMO ocyLLecTBUTL [ABa pasa.
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N3am.

Homepa nuctos (cTpaHuu)

N3me-
HEHHBbIX

3ame-
HEHHbIX

BbIX

Bcero
NNCTOB
B
[OKYyMEH
Te

Ne
OOKyMeHTa

Bxogsimin Ne conpoBoxaato-
Lero 4OKyMeHTa u gata

Moan.

Hata

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.
YnyuJlleHbl XapakTepucTUkn
aHarnoroBbIX BXOA0B U
Bbixoga. MogepH13npoBaHo
KNeMMHO-65104HbIe
COEAMHEHMSI.

BHeceHue gononHeHui

BHeceHue nameHeHum

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

- PEXUM MHAMKaLMY;

- KOppeKuus
3agaHus(napameTpa);

- 06aBneHbl HOBbIE PErUCTPbI
[o6aBneHo Ha3Ha4YeHne
KOHTaKTOB BbIXOA4HOIO
pasbema perynsatopa DBR-
25F

BHeceHbl gononHeHuns B
nporpaMmMHoe obecneyeHue:
yBEMNUYEHO KOMUYECTBO BX.
TepmMonap, U3M. cuctema
6anaHCc1poBOK, PEXUMbI
vHAVKauun u T. A. lobasneHa
B PO nepepn. d-us perynsr.
Ha nepegHen naHenu
npubopa nobaeneH
annapatHbii “-". 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
McnpaBsneH 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

BCB

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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