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1 BBeneHue

HacTosiliee pyKOBOACTBO MO 3KchnyaTauuu npefgHasHa4YeHO [Ansi O3HaKOMIeHust noTpebutenen c
HasHayeHneM, MogensiMu, MPUHLUMNOM OEWCTBUSA, YCTPOWCTBOM, MOHTaXOM, 3KcnnyaTaumen nm obcnyxmBaHMeMm
YHUBEpCanbHOro MukKpornpoueccopHoro asyxkaHanbHoro [MU0-perynatropa MUK-22 (B panbHenwem

perynatop MUK-22).

BHUMAHMUE !

Mepen ncnonb3oBaHWeM M3genusi, NOXarnynucra, 03HaKOMbTECh
C HaCTOSALWMM PYKOBOACTBOM MO 3Kcnnyartauum perynsatopos MUK-22.

MpeHebpexeHne Mepamu NPefoCTOPOXHOCTW W, MpaBunamu
aKcnnyatauum MoXxeTt CTaTb I'IpVIHI/IHOl7I TpaBMUpOBaHUA nepcoHana unu
noBpexaeHuns obopyaoBaHus!

B cBsiaM C NOCTOsIHHOWM paBoTolih, MO COBEPLLUEHCTBOBAHUIO
usgenusl,  noBblllalowen  ero / HagexHOCTb M yhydwarouwen
XapaKTEePUCTMKK, B KOHCTPYKLMIO MOTYT OblTb BHECEHbI HE3HaYMTeNbHble
N3MEHEHUS], He OTpaXKeHHbIe B HACTOSLLEM 13aaHnu.

CokpalleHusi, NpUHATbIe B AaHHOM PYKOBOACTBE

B HavmMeHOBaHUsIX NapamMeTpoOB, HA PUCYHKax, MPU LMPOBbLIX 3HAYEHMSX U B TEKCTE MCMOSb30BaHbI
CokpalleHus n abbpesunatypsbl (cM. Tabnuuy 1.1), o3HavatoLwmecneayoLlee:

Tabnuvua 1.1 - CokpaweHus n abbpeBunatypsbl

AGbpesuatypa MNonHoe HaumeHOBaHue 3HaueHue
(cumBon)

PV unn X Process Variable M3mepsiemas BennunHa (KOHTponMpyeMbin un
perynupyembli napameTp)

SP unu W Setpoint 8afaHHasa Touka (3agaHue perynsitopy)

MV nnn Y Manipulated Variable MaHunynupyemas nepemeHHas, nepemMeHHas
npeacTaBngAoLLas 3Ha4yeHne ynpaBnsaoLLero
BO3[€eVCTBYSA, NOAaBaeMOro Ha aHanoroBbIN BbIXOA,
yCTponcTBa

Z External Disturbance BHellHee Bo3MyLLaloLLlee BO3AENCTBUE

LSP Local Setpoint JlokanbHas (BHYTpeHHsIs) 3agaHHas To4ka

T, t Time Bpewmsi, HTepBan BpemeHu

Al Analogue Input AHanorosbIvi BBOA,

DI Discrete Input JVcKpeTHbIV BBOA,

AO Analogue Output AHanorosbl BbIBOA

DO Discrete,Output [VCKpeTHbIN BbIBOA,
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2 HasHauyeHune. PyHKLMOHaNbHbIE BO3MOXHOCTHU

Perynatop MUK-22 npencraensieT cobol HOBbIN KMNacC COBPEMEHHbIX YHWBEPCANbHbIX 08yXKaHallbHbIX
LUMPOBbLIX PErYNATOPOB C aHANOroBbIM MM UMMYNbCHBLIM (OUCKPETHBLIM) BbIXOAOM. B cBOEW CTpykType perynsitop
MWK-22 copepxunT dea He3zaguCUMbIX KaHana M3MepeHus U ABa He3aBWCUMbIX perynaTtopa (aHanozossid, [NAL-
LM pezynsamop, umnynbcHbil [N peaynamop, 3-X, 2-X MO3UYUOHHbIU).

Perynatopbl nNpuMeHsAOTCA ONs yNpaBrieHUs TEXHOMOrMYeCKUMM Mpoueccamn B MPOMBbILIIIEHHOCTU.
Perynatop MUK-22 nossonsieT obecneuntb BbICOKYHD TOYHOCTb NOAAEPXKaHUS 3HAYEHUS M3MepPAEMOoro napameTpa.
OmnuyumensHoli ocobeHHocmbio perynatopa MUWK-22 aBnsetca Hanvume TPexypoBHEBOMW TranbBaHUYECKOM
M30MALMM MEXAY BXOAaMU, BbIXO4aMU U LENbIO NUTaHUS.

Perynatopbl npeaHa3HayveHbl Kak Anst aBTOHOMHOIO, Tak U AN KOMMIIEKCHOro ucnomb3eBaHns B ACYTI B
aHepreTuke, MeTannyprum, XMMM4EeCKon, NULLEBON 1 APYrMX OTPACNAX NPOMbILLNIEHHOCTM U HAPOAHOM XO35ACTBE.

Peaynsmop MUK-22 npedHa3Ha4eH:

® sl U3MEPEHUs1 OBYX KOHTPONUPYEMbIX BXOAHbIX (DU3NYECKMX NapameTpoB (Temnepatypa, AaBreHue,
pacxod, YpoBeHb U T. Mn.), 06paboTku, npeobpa3oBaHUsa U OTOOPaXKEHUS] UX TEKyLiuX 3HAYEHWA Ha BCTPOEHHbIX
YyeTblpexpaspsaaHbiX LMdpoBbIX MHAMKATOpaX;

e perynatop opmupyeT BbIXOAHOW aHamnoroBbin (kaHan 1) u (unu) MMNynbCHBIA (kaHanbl 1,2) curHan
ynpaeneHus ABYMsi BHELUHMMMW WCMOMHUTENbHLIMW MeXaHu3mamu, obecrneyvBas aHanorosoe, UMMynbcHoe, 2-3-x
NO3MLMOHHOE, UMK perynupoBaHMe B pexume override BxogHoro napametpa no. 1, MA,/M0 vnm MAL 3akoHy B
COOTBETCTBMM C 3a4aHHON MOfb3oBaTeneM Normkon paboTel 1 napameTpaMi peryimpoBaHns;

e perynatop OpPMUPYET CUrHanbl TEXHOMOTMYECKOW CUrHammMsauuu, Ha nepefHent naHenu WUMeroTcs
WHAWKATOPbI ANS CUrHanM3aumnm TEXHOMOrMYECKN OMacHbIX 30H, CUrHasbl MPEBLILLEHUS (3aHWKEHNS) perynnpyembix
UM nsmepsiemMblx NapameTpoB.

Cmpykmypa peaynsmopa MUK-22 nocpedcmeom KoHghu2ypauuu Moxem 6bimb U3MeHeHa makum
obpa3om, Yymo mMo2ym 6bimb peweHbl credyroujue 3adaqyu‘pe2y1upoeaHust.

v [1ByXn031LMOHHOIO (80 YeTbIPEX KaHAMOB - NPU UCNONb30BaHUM PyHKUMM cBOBOOHO - NporpaMmMupyembix
OVCKPETHbIX BbIXOAOB Npnbopa) unm AByX, TPEXNO3ULMOHHBIX PETYNATOPOB;

v Byx HesaBucumblx perynsitopos (MO-peryfsTopa ¢ aHamoroBbiM BbixogoMm u MWO-perynsitopa c
MMNynbCHbIM BbixogoM unu MUNO-LUWMM-perynsatopa ¢ uMnyfAbCHbIM BbIXOAOM) UMW ABYX PEryrnsTopoB B pexume
override.

v/ CTabunuampyoLlero perynsropa;

v IByXno3MUMOHHOIO perynstopa;

v Tpexno3nunoHHOro perynsTopa;

v KOHTYpOB aBTOMaTU4YeCKOro perynupoBaHusi C ynpaeneHvem ot 3BM;

v MNpubopa pyvyHOro ynpaBneHUs MMRYNbCHbIM UCNOMHUTENBHBIM MEXaHU3MOM, OBYXMO3ULUMOHHOW WM
TPEXno3nLMOHHON Harpy3Kkow, C MHAMKaUMen 3ajarLmnx BO34enNCcTBum;

v HaukaTopa ABYX (OU3NYECKUX BENUNYUH;

v Bapatuvka yHKUWA.

BHyTpeHHsIn nporpammHas namstb perynatopa MUK-22 copepxuTt Gonbluoe KONMUMYeCTBO CTaHOapTHbIX
YHKUMIA HeOBX0OUMbIX ANS YPaBAEHUSL, TEXHOAOFMYECKUMU npoLieccammn 6ONbLUMHCTBA UHXEHEPHbIX MPUKNaaHbIX
3agay, Hanpumep, Takux Kak:

® BO3MOXHOCTb MOAKITHOYEHMS Pa3NNYHbIX TUMOB AaTYMKOB,

® CpaBHeHWe pesynbrara npeobpasoBaHUs C yCTaBKaMu MUHMMYM M MakCUMyM, @ TakkKe CUrHanusauuio
OTKIMOHEHUI (TEXHONOrMYECKN OMacHBIX»30H), BbIOOP TUMa TEXHOMOIMYECKOW curHanusauum — abconTHas unu
AeBnaumnoHHas (3aBucsLLasn oT 3agaHHOW TOYKN),

e nporpammHasi’kannbpoBka KaHarnoB Mo BHeELLHEMY 00pa3Li0BOMY UCTOYHMKY aHanoroBoro curHana,

e Lindposasi punbTpaLms,

® NPOM3BONIBHOE MacLUTabypoBaHWe LKan u3MepsieMblx NapameTpoB, NMHeapu3aLust BXOAHbIX CUrHarmnos,

® 13BreYeHne KBagpaTHOIO KOPHS,

® PEXMMbI CTaTUYECKOWM AMHAMUYECKOW DanaHCUpoBKH,

® MOHUTOPWHI MCNPaBHOCTM AATYMKOB (MX NMHWUWA CBSI3W UMW U3MEPUTENBHOrO KaHara) C CUCTEeMOW
6e30nacHoro ynpaBneHus, MCAONHUTENBbHBIMU MeXaHU3MaMu.

Perynatop npeacrtaensieT cobort cBOGOAHO MporpamMmuMpyemblii KOMMNakTHbIA nNpubop. Monb3oBaTtens, He
MMEILMIA 3HAHUA W HABbLIKOB NPOrpaMMMPOBaHUSA, MOXET MPOCTO BbI3blBaTb U WUCMOMHATb 3TU (PYHKUUU NyTeM
KoHpurypauum perynsgtopa MNK-22. Perynsatopel MAK-22 oyeHb rmbkve B MCNOMNb30BaHUM U MOTYT BLICTPO U Nerko,
M3MEHMB  KOHpurypauuo, BbINOMHUTL  GOMBLIMHCTBO  BCTpeyYaembix TpeboBaHui W 3agad  ynpasneHus
TEXHOMOrMYecknMn NpoLeccamm.

Perynatopbl MAK-22 koHUrypmpyroTcs yYepes nepeaHiol MnaHenb npubopa unm depes ranbBaHUYECKn
pasgeneHHbin MHTepdenc RS-485 (npotokon ModBus), 4To Takke No3BonsieT UCMonb3oBaTb NPUOOP B KayecTBe
yAarneHHoro KoHTposnnepa npu pabote B COBPEMEHHBIX CETAX ynpaBneHuns n céopa nHdopmauuu.

MapameTpbl koHdUrypaumu perynsitopa MUK-22 coxpaHsiloTcs B 9HeproHe3aBUCUMON namsatu v npubop
cnocobeH BO30OHOBWTHL BLIMOSIHEHWE 3afay YrpaBneHWs Mocrne npepbiBaHUst HanpsbkeHus nuTadHusl. bartapes
pe3epBHOro NUTaHWUsi HE UCMONb3YEeTCs.

Perynatopbl MOryT nsrotaBnMBaTtbCs N0 MHAMBMAYANbHOMY TEXHWYECKOMY 3a4aHuio AN BbINOMHEHWUS KOHKPETHON
TEXHOMNOIMYEeCKon 3agauun.
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3 TexHMUYecKne xapaKTepuUCTUKH

3.1 AHanoroBble BXOAHble CUrHanbl

Tabnuua 3.1.1 - TeXHUYECKNE XapaKTEPUCTUKM aHANOroBbIX BXOAHbIX CUrHANoB
TexHUYecKkasi XapakTepucTmka

Konn4yecTBo aHanorosbIx BXO4OB 2

Twvin BXOAHOro aHanoroBoro curHana YHuduumposaHHblie FTOCT 26.011-80

0-5MA, RBx=400 Om

0-20 MA, RBx=100 Om

4-20 MA, RBXx=100 Om

0-10B, RBx=25 kOM

HanpsxeHne 0 ... 75 mB, 0 ... 200 mB,0 ...2B

3Ha4yeHune

TepmonpeobpasosaTenu conpotusnennii ACTY 2858-94
TCM 50M, W10=1,428, -50 ... +200°C

TCM 100M, W100=1,428, -50 ... +200°C

TCM rp.23, -50 ... +180°C

TCIM 500, W100=1,391, Pt50, -50 ..2+650°C

TCI 10001, W4¢0=1,391, Pt100, -50 .., +650°C
TCMrp.21, -50 ... +650°C

Tepmonapbl no ACTY 2837-94
(FTOCT3044-94, DIN IEC 584-1):
TXK (J), 0 ... +1100°C

TXK (L), 0°...+800°C

TXKH (E), O ... #850°C

TXA (K), 0 ... +1300°C

TAM10 (S), 0 ... +1600°C

TMAP (B), 0 ... +1800°C

TBP-1 (A-1), 0 ... +2500°C

< 0,0015 % (16,pa3psaoB)
<.0;,2.%; (em=Tabnnuy 3.1.2)

Paspewaroulas cnocobHocTb ALIM

Mpenen gonyckaemon OCHOBHOW NPUBEAEHHON MOrpeLLHOCTH
M3MepeHUsi BXOAHbIX NapaMeTpoB

TOYHOCTb UHAMKALMMK

BnusiHme TemnepaTypbl OKpyxatoLen cpefpl

Mepuog namepexus

[anbBaHW4eckas pa3BsA3ka aHanoroBbIX BXOA0B

0,01%

< 40,2 %/10°C

Hebonee 0,1 cek

Ka)K,D,bIVI BXO[ ranbBaHU4eCKn U3onnpoBaH OT ApPYyrnx BXxonos
U OCTanbHbIX Lienewn

Tunbl AaT4YUKOB, npeagesnbl U TOYHOCTb U3MEpPEeHnsA
Tabnuua 3.1.2 - Tunbl AaTYUKOB, NPeaesbl U TOYHOCTb U3MepeHUst

n MpepenbHble MpepenbHble 3HaYeHUsA
apa- FpapmpoBoyHas VHAMLMpPYEMBIE Ronyckaemasn ocHosHan BXOZHOr0O CUrHana npu
MeTp Tun P npuBeaeHHas
2.00., paTUMKA XapakrepucTuka 3HaveHus npu norpewHocTL KanmbpoBke npubopa
n HCX kanu6poeke HauyanbHoe KoHeuHoe
3.00 n3mepeHus
npn6opa 3HaueHue 3HauYeHue
0-5 MA 0 MA 5 MA
0-20 mA 0,0 ...100,0 % 0 MA 20 MA
0000 4-20 MA JluHeriHas unu B 4 MA 20 mA
0001 0-10B KsagpatuyHas YCTaHOBMNEHHbIX <0,2% 0B 10B
0008 0-2B JInHeapu3oBaHHasn TEXHUYECKNX 0B 2B
0-75 mB eanHuuax 0 mB 75 vB
0-200 mB 0 mB 200 mB
0002 | TCM 50M, W100=1,428 -50,0 °C... +200,0 °C <02% <0,5°C 39,225 om 92,775 om
0003 | TCM 100M, W100=1,428 | -50,0°C... +200,0 °C <02% <0,5°C 78,450 om 185,550 om
0004 | TCM p.23 -50,0 °C... +180,0 °C <02% <0,5°C 41,710 om 93,640 om
TCn 5001, Whge=1,391, -50,0 °C... +650,0 °C <0,2% <14°C 40,000 om 166,615 om
0005 Pt Pt50;a = 0,00390 | -50,0°C... +650,0 °C <0,2% <14°C 40,0250 om 166,320 om
Pt Pt50, a = 0,00392 | -50,0°C... +650,0 °C <0,2% <14°C 39,9750 om 166,910 om
TCH 100rM, W100=1,391 | -50,0°C... +650,0 °C <0,2% <14°C 80,000 om 333,230 om
0006 Pt Pt100, a =0,00390 | -50,0 °C... +650,0 °C <02% <1,4°C 80,050 om 332,640 om
Pt Pt100, a = 0,00392 | -50,0 °C... +650,0 °C <£0,2% <14°C 79,950 om 333,820 om
0007 | TCN p.21 -50,0 °C... +650,0 °C <02% <1,4°C 36,800 om 153,300 om
0010 | Tepmonapa | TXKK (J) 0°C ... +1100°C <0,2% <2,2°C 0wmB 63,792 vB
0011 Tepmonapa | TXK (L) 0 ... +800°C <0,2% <16°C 0 mB 66,442 vB
0012 Tepmonapa | TXKH (E) 0°C ... +850°C £0,2% <1,7°C 0 mB 64,922 B
0013 | Tepmonapa | TXA (K) 0 ... +1300°C <02% <26°C 0 mB 52,410 vB
0014 Tepmonapa | TIM10 (S) 0°C... +1600°C <0,2% £3,2°C 0 mB 16,777 mB
0015 | Tepmonapa | TNP (B) 0°C... +1800°C <0,2% <3,6°C 0wmB 13,591 mB
0016 Tepmonapa | TBP (A-1) 0°C... +2500°C <02% <5°C 0 mB 33,647 mB
lMpumeyaHus.

1. KaxOblili kaHan peaynsamopa MUK-22 moxem 6bimb ckoHgbu2ypuposaH Ha NooKroYeHue ntobo2o muna dam4yuka.

2. lMpu 3aka3ze exoda muna mepmornapa ucnonb3yemcsi 0amyuk mepmMoKoMneHcayuu, pacrosioXeHHol Ha KIeMMHO-
6r104HOM coeduHeHuUU. [am4uk ucrionb3yemcsi 8 Kkadecmee exol0a memrepamypHoU KOoppeKkyuu, KomrneHcayuu mepmo-3C
€c80600HbIX KOHL08 mepMonapbl.
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3.2 AHanoroBbI BbIXOOAHOW cUrHan

AO - BbIXOOHOW aHanoroBbl CWUrHam YMNpaBfleHUsi BHELHWM WCMOMHUTENbHbIM MexaHu3Mom (ynpasnsioLlee
BO3EWNCTBME) UK peTpaHCcMUcCust BXOAHoro curHana All wnm Al2.

Tabnuua 3.2 - TexHu4eckme XapaKTepUCTUKN aHasIoroBoro yHVId)VILlMpOBaHHOFO BbIXO4QHOIo curHana

TexHMyeckasi XxapakTepucTuka 3Ha4yeHune
KonunyecTBo aHanoroBbIx BbIXO4OB 1
Tun BbIXOOQHOIO aHanoroBoro curHana YHuguumpoBaHHble FOCT 26.011-80

0-5MA, RH <2000 Om
0-20 MA, RH <500 Om
4-20 mA, RH <500 Om
0-10B, RH 2 2000 Om

Paspewaroulas cnocobHoctb LIAT <0,0015 % (16 pa3psgoB)

Mpenen gonyckaemon OCHOBHOWN NpuBEAEHHOM NOrpeLHoCTH <0,2%

(hOpPMMPOBaHMs BbIXOAHOIO cUrHana nocne kannbpoBku

3aBMCUMOCTb BbIXOJHOIO CUrHamna ot CONpOTUBMNEHWS Harpysku <0,1%

BnusiHne Temnepatypbl oKpyxatoLen cpegbl < 0,2 %/10°C

[anbBaHM4eckasi pa3Bsi3ka aHanoroBoro BbIxoaa Bbixog ranbBaHNYeCKN N30MPOBaH OT ApYrux BbIXOAOB

1 OCTanbHbIX Lienen

3.3 D,VICerTHbIe BXOAHblIe CUrHanbl

Tabnuua 3.3 - TexHu4eckme XaAPaKTEPUCTUKN ONCKPETHLIX BXOAHbIX CUrHaNnoB

TexHnYyeckasi xapakTepucTmka 3HauyeHune

Konn4yecTBo ANCKPETHBIX BXOAOB 2

Curnan nornyeckoro "0" — coctosiHme OTKITFOYEHO 0-7B, oTpuuaTernsHoM NONAPHOCTH

CwurHan nornyeckon "1" — coctosiHve BKITKOYEHO 18-30B, oTpuuaTeNsHON RONSIPHOCTH

BxogHon Tok (noTpebnexne no Bxoay) <10 MA

[anbBaHW4Yeckasi pa3Bsska AMCKPETHbLIX BXO40B Bxopbl CBsidaHbl MONAPHO U ranbBaHUYeCK N30NMPOBaHbl OT
OPYrX BXOOOBWM OCTanbHbIX LEenen, nokansHas u3onsums
npyvncnonb3eBaHum Kb3-25-11

3.4 InckpeTHble (MMNYNbCHbIE) BbIXOAHLIE CUrHar bl

3.4.1 TpaH3MUCTOPHLIN BbIXOA

Tabnuua 3.4.1 - TeXHUYECKVE XapaKTEPUCTUKM AUCKPETHbIX BbIXQAHbLIX CUrHANoB. TpaH3UCTOPHbIV BbIXOA,

TexHU4yecKas xapakTepucTuka 3HayeHune
KonunyectBo ANCKPETHbIX BLIXOA0B 4
Tun BbIxoga OTkpbiTbii KonnekTtop (NPN TpaH3aucTopa)
MakcmmarnbHoe HanpshkeHne KOMMyTaumm < 40 B nocTosiHHOro ToKa
MakcumanbHbIN TOK HAarpy3ku KaXxgoro Bbixoga <100 MA
[anbBaHW4eckas pa3BsAska ANCKPETHbBIX BbIXOA0B Bbixoabl CBSI3aHbl B rpynmny U3 YeTbipex BbIXOAO0B U

ranbBaHN4YeCKn N3onupoBaHbl OT APYrnX BbIXOA0B U
OCTanbHbIX Lenewn

Cwrnan nornyeckoro "0" Pa3oMKHYTOE COCTOsIHME TPaH3MCTOPHOIO Kroya
CwurHan nornyeckon "1" 3aMKHyTOe COCTOSIHME TPaH3MCTOPHOrO Kroya.

Bug Harpysku AKTMBHas, MHOYKTMBHAs

HanpspkeHne BHELHEro MCTOYHMKA MUTaHns! HecTtabunusmpoBaHHoe, (20-40)B nocTosiHHOro ToKa

3.4.2 PeneMHbiN BbIXO4, NPV HaNM4um B 3aKase KNeMMHO-65104HOro coeanHuTens
c pene Kb3-28P-11

Tabnuua 3.4.2 - TEXHNYECKNE XapaKTEPUCTUKN AUCKPETHBIX BbIXOAHbIX CUrHanoB. PeneliHbiv BbIxod

TexHn4yeckas xapakTepucTmka 3HavyeHune
KonunyectBo AnCKpeTHbIX BLIXOF0B 4
Twvin BbIXOAA MepeknioyaroLime KOHTaKTbl pene
MakcumanbHoe Hanps»keHne KoMMyTaLnmn nepeMeHHoro ~220B nepemMeHHoro Toka
(aencTByloLlee 3HAYEHVE) UNN NOCTOAHHOIO TOKa 24B nocTosiHHOrO TOKa
MakcmmarnbHbI TOK HAFPY3KM KaxkAoro BbiIXxoAa <8A
CurHan noruyeckoro "0" Pa3oMKHyTOe COCTOSIHVE KOHTAKTOB perne.
Cwurnan nornyeckon "1" 3aMKHYTOEe COCTOsSIHME KOHTaKTOB pere.
Bug Harpy3ku AKTVBHas, MHOYKTMBHAs
MakcumanbHoe noTpebneHue (06MOTOK pene) YeTbipex 80 MA
BKIMIOYEHHbIX KaHanoB OT BHELLHEro UCTOYHMKA NOCTOSIHHOIO
TOKa 24B
HanpspkeHne BHELHero MCTOYHMKA NUTaHns HectabunuauposaHHoe, (20-28)B nocTosiHHOro Toka
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3.4.3 Bbixop — TBepAaoTenbHoe (He MexaHM4Yeckoe) pene, Npu HanM4YuM B 3aKa3se
KNIeMMHO-6/I0MHOro coeauHUTENA ¢ TBepaoTenbHbiMu pene K63-28K-11

Tabnuua 3.4.3 - TexHnyeckve XapaKTEePUCTUKN ANCKPETHBLIX BbIXOAHbLIX CUrHanoB. Bbixoa — TBepAoTeNbHOE perne.

TexHnyeckasi xapakTepucTmka 3HayeHune
Konn4ecTBo ANCKPETHbIX BbIXOAOB 4
Twvin BbIXOAA 3aMblKaloLLme KOHTaKTbl pene
MakcnmarnbHoe HanpshkeHne KoMMyTaLmMmn nepeMeHHoro 60B makc.
(aencrByloLlee 3HaYeHWEe) UM NOCTOAHHOIO TOKa
MakcumanbHbI TOK HAarpy3ku KaXxaoro BbiIxoaa < 1 A (AC) nepemeHHoOro Toka,

< 1 A (DC) noCTOsIHHOro Toka

Cwurnan nornyeckoro "0" Pa3omMkHyTOE COCTOsiHME KOHTaKTOB pene.
Curnan noruvyeckon "1" 3aMKHYTOe COCTOsIHNE KOHTaKTOB pene.
Bua Harpy3sku AKTUBHas, MHOYKTMBHAs
MakcumanbHoe noTpebneHne YeTbipex BKIIOYEHHbIX kaHanos | 80 MA
OT BHELUHEro UCTOYHMKA NOCTOSIHHOrO ToKa 24B
HanpspkeHne BHELWHero MCTOYHMKA NUTaHns HectabunuauposaHHoe, (20-28)B NocTOsIHHOIO Toka

3.4.4 ONTOCMMUCTOPHbIN BbLIXOA, NPY HaNM4YMKU B 3aKase KNeMMHO-61o4YHOoro
coeanHuTensa ¢ ontocumuctopamu Kb3-28C-11

Tabnuua 3.4.4 - TexHn4eckne xapakTepucTukm AUCKPETHbIX BbIXOAHbIX CUrHanoB. ONTOCMMUCTOPHBIN BbIXO4

TexHU4eckasa xapakrepucTuka 3HavyeHue
KonnyectBo AMCKPETHbIX BbIXOLOB 4
Twn BbIxoga ManomoLLHbIN ORTOCMMUCTOP, BCTPOEHHbIN OEeTEKTOP
HYNeBOro HanpshXeHusi hasbl NO3BONSIET BKIOYATb HArpy3sky
TONBbKO NPV MUHUMARBHOM HanpsKeHUN Ha Hen
(NpepoeTBpaLLaeT co3gaHne NoMex B cetu)

MakcmmanbHoe HanpshkeHne KOMMyTaLmMn NepeMeHHoro He 6o11ee 600B nepemeHHOro Toka
(mevcTByloLLEE 3HAYEHWNE) UM MOCTOSHHOIO TOKa
MakcumanbHbIN TOK HAarpy3ku KaXxgoro Bbixoaa --He.6onee 50 MA

=B UMMYNbCHOM pexume vacTtoTon 50 Ny ¢ 4NUTenbHOCTbIo
mmnysibca He 6onee 5mc—go 1 A

- NMUKOBBIMTOK NEpPEerpy3ku ¢ ANUTENLHOCTbLIO MMNynbca 100
MKC 1 YacTtoTon 120 umn/c —go 1 A

Cwrnan nornyeckoro "0" OTKIMO4EeHHOE COCTOSIHME OMTOCUMMUCTOPA.
CwurHan nornyeckon "1" BKntovYeHHOe COCTOsiHME ONTOCMMUCTOPA.
Bug Harpysku AKT1BHas, NHOYKTMBHAs

MakcumanbHoe noTpebneHne YeTbipex BKMHOYEHHbIX kaHanoB | 80.MA
OT BHELUHEro UCTOYHMKA NOCTOSIHHOrO Toka 24B
HanpspkeHne BHELHEro MCTOYHMKA NUTaHNnst HecTtabunusmpoBaHHoe, (20-28)B NocTosiHHOro ToKa

3.5 Perynatop

Tabnuua 3.4 - TexHUYeckre XapakTepUcTUKK perynsitopa

TexHuYeckasi xapakTepucTmka 3Ha4yeHune
Yucrno KOHTYPOB perynvpoBaHus 2
Bug perynsartopa AHanorosbiv ML perynatop (C aHanoroBbiM BbIXOA0M)
(kaxkabI kaHan HacTpavBaeTcs WmnynbcHbin NN perynatop (C MMMNyNbCHbIM BbIXOA0M)
WHAMBUAYarNbHO) [BYXMNO3NLIMOHHBIN PerynaTop (C AUCKPETHbIM BbIXOO40M)

Tpexno3nuUOoHHbIN perynsaTop (C AUCKPETHbIM BbIXOO0M)
MO-WWM perynsaTop (c AUCKPETHBIM BbIXOA0M)
ML perynstop B pexume override

Pexumbl paboTbl perynsitopa Py4yHon, aBToMatuyeckui

MeTopf ycTaHOBKM 3a4aHHON TQYKU JlokanbHbIV (LMdPOBOI)

CTpykTypa perynstopa r, N\, na, nug, Nna-wnm

(3aKOHbI perynmpoBaHus) [BYXNO3MUMNOHHBIN, TPEXMO3ULMOHHbIN

KoHTponvpyeMble napameTpbl M3mepsiemas BenuymHa, 3agaHHas Toyka, 3HavyeHue Bbixoaa
Bupg 6anaHcupoBky y3na 3agaarymka CraTtuyeckas, AMHamunyeckas
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3.6 NMocnepoBartenbHbIN NHTEpcenc RS-485
Tabnuua 3.6 - TexHNn4eckme xapakTepUCTUKM NocreoBaTenbHoro uHrepdeica RS-485

TexHu4yeckasi xapaKTepucTmKa

3Ha4yeHue

KoHdwurypauum cetu

MHoroToyeyHas

Konunyectso npnbopos

32 Ha 0HOM CermeHTe

MakcumanbHasa anvHa nMHum B npegenax
OAHOro cermeHTa cetu

1200 meTpoB (4000 dyToB)

KonnyecTBo akTMBHbIX nepegaryvkos

1 (TONbKO OAVH NepeaaTyuK aKTUBHbIN)

MakcumanbHoe KonuyecTso I'lpVI60pOB B
cetn

248 (c Mcnonb3oBaHWEM MarucTpasibHbIX yeunutenen)

XapaktepucTuka
CKOpPOCTb O6MeHa/AnnHa NUHUK CBSI3N
(3aBUCUMOCTb IKCMOHEHUManbHas):

1200 m
300 m

62,5 kbut/c
375 kbut/c

(opHa BuTas napa)
(opHa BuTas napa)

lpumeyvaHue. Ha ckopocmsix obmeHa cebiwe 115 kbumle
peKkomeHOyemcs UCMo/1b308amb IKPaHUPOBaHHbIEBUMbIE Mapbl,

Twun npuemonepegaTynkoB

OundpdepeHumanbHbii, NOTEHUNANbHbIN

Bup kabens

Butas napa, 3KpaHupoBaHHad BUTadA napa

[anbBaHW4eckasi pa3Bs3ka

MHTepdelic raribBaHN4YeCckn N30IMPOBaH OT BXOHOB=BbIXOA0B.M OCTarbHbIX
uenen

[poTokon cBs3un

Modbus pexvm RTU (Remote Terminal Unit)

HasHauyeHune uHtepdeica

Ons koHdUryprposaHus npuéopa, Ans UCTONL30BaHUSA B KaYecTBe yaaneHHoro
yCTpoMncTBa Mnpu paboTe B COBPEMEHHbIX CETAX yrpasrieHus n cGopa
MHdopMaumy (Npuema-nepegayv KOMaHa 1 JaHHbIX)

3.7 dneKkTpuyeckme aaHHbIe
Tabnuua 3.7 - TeXxHN4eckme XxapakTepUCTUKN NEKTPONUTaHUS

TexHU4yecKas xapakTepucTuka

3HauyeHue

SnekTponuTaHue (NOAKMNoYEHME K CEeTH)

~220 (+22 —33)B, (50 = 1) ',
=24+4B

MoTpebnsiemas MOLLHOCTb

< 8,5 BT npu nutaHuu ot ~220.B
He 6onee 250 MA npv nutaHun o1.= 24 B

3awuTa gaHHbIX

EEPROM, cerHetoanekrpuyeckas NVRAM

MNogknoyeHne

C 3agHel CTOpPOHbI Mpubopa ¢ NOMOLLBK pasbeMa — KNEMMbI.

3.8 Kopnyc. YcnoBusa akcnnyaTtauuu

Tabnuua 3.8 - YcnoBus akcnnyaraumu

TexHnyeckasi xapakTepucTmka 3HaveHune
Twvn kopnyca Kopnyc ansi yToneHHoro WyToBoro MoHTaxa
Pa3smepbl ppoHTanbHom pamku 96X 96 Mmm
MoHTaxHas rnybuHa 190 MM max

Bblpes Ha naHenu

92 x 928 MM

Kpennexue kopnyca

B anektpowmTax

Pa6oyas Temnepatypa

oT MuHyc 40 °C go 70 °C

Temnepatypa xpaHeHus (MpeaenbHas)

To xe

Knumartunyeckoe ucnonHexue

nucnornHeHue rpynnbl 4 cornacHo MOCT 22261, Ho ans paboTsl Npu TemnepaTtype
oT muHyc 40 °C go 70 °C

ATmocdepHoe gaBneHve

ot 85 0o 106,7 klMa

Bubpauuns

ncnonHeHue 5 cornacHo MOCT 22261

NomeleHne

3akpblTOE, B3pbIBO-, n0>|<ap06e30naCHoe.

BOS,EI,yX B NOMeLLeHUN He OOJKEH coaepXKaTb Nbliin U NpUuMecn arpeCCUBHbIX
napoB U rasos, Bbi3blBaKOLWMX KOPPO3NIO (B HYaCTHOCTW: ra3os, coaepxxalinx
CEepPHUCTble coeaUHeHNa nnm aMMI/IaK).

[Nono)xeHne Npy MOHTaXxe JTio6oe
CTeneHb 3almThl IP30;
KIeMMHo-6no4Hoe coeamHeHne IP20 no
FOCT 14254-96
Macca < 1,0 kr
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4 KoOMNneKTHOCTb NOCTaBKMWU.
Mopenu perynatopa MUK-22

4.1 O6bem noctaBku perynsatopa MUK-22

Tabnuvua 4.1 - O6bem nocrasku perynsaropa MUK-22

HanmeHoBaHue nsgenuvs KonuyectBo
MukponpoueccopHbIv AByxkaHanbHbI MNO-perynstop MUK-22 1
KoMnnekT KpenexHbIX 3aKMMHbIX 31€MEHTOB 1
PykoBoacTBo no akcnnyataumm 1
(13 pacyeTa - 1 3k3eMnnsp Ha Nboe KONMYECTBO U3OENNIA NpW NOCTaBKE B OAVH afpec)
KnemmHo - 6noyHsbii coeanHntens Kb3-25-11-0,75 *
(ans NOAKNOYEHUs: BCEX TUMOB AaTYMKOB, TPAH3UCTOPHbIN BbIX04, UHTEpPdENC)
KnemmHo - 6noyHbii coeanHutens Kb3-28P-11-0,75 *
(ans NOAKNYEeHUs: BCEX TUMOB AaTYUKOB, PENENHbIN BbIXOA, UHTEPdENC)
KneMMHo-6noy4HbIvi coegunHuntens KB3-28K-11-0,75 ans Mogenu ¢ BbixogaMu — TBepaoTenbHblepene *
KnemmHo-6n04HbIv coegnHutens KB3-28C-11-0,75 anst mogeny ¢ onTOCUMUCTOPHbLIMW BbIX04amu *

* nocrtaendeTcd no oTAesIbHOMY 3aKasy

4.2 Mogenu perynstopa MUK-22
O603HavyeHue npu 3akase: MUK-22-AA-BB-C-DD-U,
loe:

AA 1 BB, cooTBETCTBEHHO KOA BX0oAa 1-ro u 2-ro KaHanos:

01 - yHnduumpoBaHHbIr 0-5 MA

02 - yHndpuumpoBaHHbI 0-20 MA

03 - yHnduumpoBaHHbIn 4-20 MA

04 - yHnduumposaHHbii 0-10 B

05 - HanpsixeHue O ... 75 mB

06 - HanpsixeHue 0 ... 200 mB

07 - Hanpspkenune O ... 2B

08 - TCM 50M, W100=1,428, -50 ... +200°C

09 - TCM 100M, W100=1,428, -50 ... +200°C

10-TCM rp.23, -50 ... +180°C

11 - TCM 500, W10=1,391, -50 ... +650°C

12 - TCIM 1000M, W1=1,391, -50 ... +6502C

13-TCIMrp.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 - TMrM1o (S), 0 ... +1600°C

19 - TMP (B), 0 ... +1800°C

20 - TBP-1 (A-1), 0 ... +2500°C
MpumeyaHune: npu 3akase npubopa C BXOAHbIMW,CUrHanamm ot Tepmonap TIM-10, TrMP, TBP-1 npubop n3rotaBnusalTcs no
OTAENbHOMY 3aka3y U nocneayollas AepecTpoka Ha Apyrue TWMbl BXOAHbLIX CUrHANoB NPOM3BOAUTCA TOMbKO Ha NPeanpuaTum-
nsroToBuTene.

C - Kog BbIxogHoro aHanoreBoro curHana: 01 — 0-5 mA, 02 — 0-20 MA, 03 — 4-20 MA, 04 — 0-10B
DD - TMn u AgnuHa KneMMHoO-6104HOr0 COEANHUTENS BXOAHBLIX U BbIXOAHbLIX CUTHAMNOB:

T 0 - KB3 oTcyTCTBYET,
T 0,75 - TpaH3ucTopHbIMK BeIXodamn  KB3-25-11-0,75,

P 0,75 - c penenHbIMN BbiXOgamm KB3-28P-11-0,75,
C 0,75 - c cumucTopHbIMM Beixogamun  Kb3-28C-11-0,75,
K 0,75 - ¢ TBepaoTefbHbIMY pene KB3-28K-11-0,75.

Byksa coomeemcmeyem mury 8bIx0OHO20 cuzgHana u mury coeduHUMerns:
Lugppa0;75 coomeemcmayem cmaHOapmHoUl OnuHe coeQuHUMersi 8 Mempax.
KB3 3akasbieaemcsi omderibHO U 8 crmoumocmsb rpubopa He 8xodum.

U - HanpsikeHve nuTaHus:
220 - 220B nepeMeHHoro Toka, 24 - 24B NOCTOSIHHOrO TOKa

lMpumep ucnonHeHusi KNeMMHO-67104HO020 COeOUHUMEITIST:

KB3-25-11-0,75 KB3-28P-11-0,75 KB3-28K-11-0,75 KB3-28C-11-0,75
1 2 1 2 1 2 1 2
roe: 1 - Kb3-25-11, Kb3-28P-11, KB3-28K-11, KB3-28C-11 — Mmoaenb 1 UCNOSNTHEHUE KITEMMHO-6104HOrO CoeaANHUTENS,

2 — AnviHa KNeMMHO-61104HOro coeanHuTens B metpax (no-ymonyaxuio 0,75m).
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BHumanume! Tllpu 3akase an6opa Heobxoaumo YKasblBaTb €ro nosfiHoe HasBaHue, B KOTOPOM NPUCYTCTBYKOT TUMbI
aHanoroBbIX BXOAOB, aHaNoroBoro Bbixo4a, Hanuyve, Tun 1 AnvMHa KNneMMHO-61104HOro CoeanmHnTens n Hanps>XeHne NUTaHua.

Hanpumep, 3aka3aHo uzdenue: MUK-22-09-03-2-P0,75-220

[Mpn 3TOM M3rOTOBNEHMIO 1 NOCTaBKE NOTPEBUTENIO NOANEXUT:

1) MUKponpoLeccopHbIn AByxkaHanbHbln MO-perynatop MUK-22,

2) Bxog aHanoroBein All “MapameTtp” kog 09 - TCM 100M, W,40=1,428, -50 ... +200°C,
3) Bxop aHanoroBbiii Al2 "3agaHue” kog 03 - 4-20 MA,

4) Bbixoq aHanoroBbii AO kof 2 - 0-20MA,

5) KnemMMHo-61n04HbIn coegunmnTens kog P 0,75 - KB3-28P-11-0,75,

6) HanpsbkeHve nutaHusa kog 220 - 220B nepeMeHHOro Toka.
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5 YcTpoucTBO U NpUHLUMUN pabdoTbl

5.1 KoHcTpyKuma npubopa

Perynatop MUK-22 ckoHCcTpympoBaH no 6r104HOMY NPUHLUMMY U BKIOYaEeT:

® MN1acTMaccoBbIf KOpNyc,

e (hpoHTanbHbIA BNOK NepeaHen naHenu ¢ anemMeHTammn obcnyxuBaHus (KnasmaTypon) n MHAMKaLmm,

e OMOK 3agHe 4YacTn C CeTeBbIM PasbeMOM M pa3bemMoOM ANA MOAKMOYEHUS KIeMMHO-6r1o4Horo
coeanHUTens, NpefHas3HaYeHHbIX A8 NOAKTYEHNS BHELUHMX BXOAHbBIX U BbIXOAHbIX LiEenen.

5.2 NepenHAn naHenb npubopa

Ona nyydwero HabnogeHus n ynpaeneHus TexHornorndyecknum npoueccom perynatop MUK-22 o06opynosaH
aKTUBHOW u4eTbipexpaspsagHon UMdpPOBON WHAMKAUMEA ONSA OTOOpakeHus n3MepseMOW 'BeMYuHbl - AWUCMNEn
KAHANL, paucnnen KAHAJ2, Heob6xoouMbIM KONMMYECTBOM KNaBuW OBGCNYyXMBAHMA »M  CUFHANM3aLMOHHbBIX
CBETOAUOAHBIX MHAMKATOPOB ANs PasfnuyHbIX CTaTyCHbIX PEXMMOB UM CUrHanoB. BHEWHWY BUEG, nepegHen naHenm
perynatopa MUK-22 npueegeH Ha pUCyHKy 5.1.

Ovcnnen - T . _ - - CseToamnoaHble
NAPAMETP =T : MHAMKATOPbI
4 MIKPOA ilK-22/
MAPAMETP ,
Ol © ALm1
Ol //i ) ALMZ ;
= 7 OF
Oucnneii 3ABOAHHHA — / /S om” CeeToanogHsle
3ABJAHHA /;:; b | ) e py2 WHAVKATOPbI
{ ra . © COCTOSIHUA
Sy QWMT Knoyen
2F BONbLLUE-
MEHbLUE
Oucnnen Knaeuium
BUXI14

PucyHok 5.1 - BHewHut sud nepedHeli naHenu peaynsmopa MUK-22

5.3. HasHa4yeHme AucnneeB NepenHen NaHenu

e Nlucnnen MNAPAMETP B pexvume PABOTA uwHAnMumpyeT 3HavyeHue BbIOpaHHOW M3MEpPAEeMON BenuYMHbI
(I wan I, rge | - 3HayeHWe nepBOro aHanoroeoro Bxopa, |l - 3HadyeHue BTOPOro
aHarioroBoro Bxoaa).

B pexunme KOHOUTTYPUPOBAHWME nHaouumpyeT 3HadeHne BeIGpaHHOro napameTpa.

e flucnnen 3ABOAHHA B pexume PABOTA vHauuupyeT 3HavyeHue 3agaHHOM TOUKW WU 3HayYeHue BTOPOro
aHanorosoro Bxofa (korga csetstca nHamnkatops! | u ll).
B pexunme KOHOUTYPUPOBAHWME nHanumpyeT HoMep napameTpa KoHurypauuw.

e lucnnen BUXIA B pexume PABOTA wuvHOMUMPYEeT 3HayeHne ynpaBnsAloLWero BO34ENCTBUS,
NMoA4aBaemMoro Ha aHaroroBbl UNNM UMMYSbCHBIN BbIXO YCTPOWCTBA MMM COCTOSHUE
OUCKPETHbIX BXOA0B/BbIXOAOB (CM. N. 6.4.4 aaHHoro PJ).
B pexume KOHOUTYPUPOBAHUE wnHavumpytotcs cumsonbl «IMP», ykasbiBatowime
nonb3oBaTentd O TOM, 4YTO nNpubOp HaxoauTCA B pexume KoHdurypauum
(nporpammumpoBaHus).
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5.4 HasHauyeHue cBeTOANOAOHBLIX MHAUKATOpPOB

e Unaukatop ALM1 CeeTutcs, ecnu 3HavyeHne mamepsemor BenmumHbl KaHanal meHblue 3HadeHus1 YCTaBKu
curHanusauum oTkrnoHeHus MIN mnu npesbllaeT 3HayYeHWe YCTaBKM TEXHOSOrM4eckom
curHanuasaumm oTknoHeHmns MAX.

e Unpgukatop ALM2 CeeTuTtcs, ecnu 3HavyeHue mamepsemon BenuumHbl KaHana2 meHblue 3HadeHusi yCTaBKu
curHanusaumm oTtknoHeHmss MIN wvnu npesbillaeT 3HayYeHue YCTaBKM TEXHONOrm4eckowm
curHanusaumm oTknoHeHnss MAX.

e UnpukaTtop F CeeTutcs, ecnm perynatop ynpasidaeTcd C NOMOLLbIO JTOTMKU UCKPETHbIX BXO40B

e UHaukaTop PY1 Ceetutcsl, ecnu perynsatop Kananal HaxoOuTcsl B py4HOM PEXUME YNpaBrieHusl, U He
CBETUTCS, ECNUN PErynATOp HaXoAMTCA B aBTOMaTUYECKOM PEXUME YrpaBfeHus.

e NHaukaTop PY2 CeeTuTcs, ecnu perynstop Kanana2 Haxogutcsi B pydHOM peXume. YMpaBreHus, U He
CBETUTCSA, ECNW PETYNSATOP HAXOAMTCS B aBTOMATUYECKOM PEXMME,ypaBAeHUs!.

e Unpukatop IHT MwraeT, ecnu npoucxoguT nepegava gaHHbIX N0 UHTEPEENCHOMY,KaHany CBA3W.

e NuaukaTop | CeeTuTCs, ecnu MHAUUMPYIOTCS napameTpbl perynatopa 1-ro kaHana (Bxod, 3agaHue,
BbIXOJ) Ha COOTBETCTBEHHbIX ANCNNENX NnepeaHen naHenu.

e UHaukarop I CeeTtutcq, ecnu MHAMUMPYHOTCA NapameTpsl perynatopa 2-ro kaHana (Bxon, 3aganue,
BbIXOJ) Ha COOTBETCTBEHHbIX AWNCNIESX NepeAHEN naHenu.

e UnupukaTtopbl | n 1l CeeTAaTcst, ecnu BbibpaH OOMOMHUTENBHBIN PEXUM, MHAVKaumMK perynaTtopa (cm. n. 6.4.4
AaHHoro PJ)
e UHpukaTtop A CeeToamMoaHbI  MHAMKaATOp  cocTesAHus  knova  BOJbLWE  uvmnynbcHoro  wnwu

TPEXMNO3MLIMOHHOIO perynatopa COOTBETCTIBYOLEFO kaHana. CBeTUTCs Npu BKITHOYEHHOM
kntoye BOJIbLUE.

e UHaukatop V CeeToamMoaHbI  MHAMKATOpP  cocTosgHusa  kmoda  MEHBLUE  wvmnynbcHoro  wnum
TPEXMO3NLIMOHHOIO pErynsiTopa COOTBETCTBYylLEero kaHana. CBeTUTCA npu BKITKOYEHHOM
kntovye MEHbLLE.

5.5 HasHayeHue KknaBuLl

e KnaBuwa [P/A] Kaxxpgoe HaxaTue KMaBULIM Bbi3blBAa€T Mepexod U3 aBTOMATMYECKOro pexuma paboTbl B
PEeXUM PYYHOro YRApaBneHusi 1 obpaTHO BblibpaHHOro kaHana perynsitopa (COBMECTHO C
HaxxaTvem knasuwwy [¢], Ons NOATBEPXOEHNS BLINOSTHEHUSA onepauun nepexoaa).

e KnaBuwa [3aBpg] KnaBuwa npegHasHaYyeHa pAns BbiI30BA WHAULMPYEMOrO 3HA4YeHWs 3aJaHHOW  TOYKU
(3apgaHus)m anga pefakTMpoBaHUS 3agaHus.

e KnaBuiwa [A] Knasuwa "6onblue’. Mpu Kaxaom HaxaTuv 3TOM KNaBWM OCYLLECTBNSETCH yBenuyeHue
3Ha4YeHUNy8adaHHON TOYKN, BbIXOAHOMO CUrHana ynpasnexuns (ynpasnsioLero BO34encTamns)
Unn 3HayYeHus uaMeHsiemoro napametpa. [Mpy yAepXxuBaHUM 3TON KNABWLLIM B HaXaToM
MONOXEHUW YBEeNnYeHe 3Ha4eHN NPONCXOANUT HEMNPepPbIBHO.

o KnaBuwa [ V] Knasuwa "meHbLue”. MNpu Kaxaom HakaTun 3TOM KNasBULLKM OCYLLECTBMASETCS YyMEHbLUeHne
3HaYeHUi, 8afaHHON TOYKM, BbIXOAHOMO CUrHamna ynpasneHus (ynpasnsioLero BO3AeNCTBuUS)
UNN 3HaYeHns mameHsiemMoro napametpa. pu yaepxvBaHMM 3TOM KNaBuLLUM B HaXaToMm
NONOXEHUN YMEHbLLEHNE 3Ha4YeHWNIA NPOUCXOAUT HENPEPbLIBHO.

e KnaBuwa [¢] KnaBuviluia npegHasHayeHa ONs NOATBEPXOEHUA BbINOMHAEMbIX OEUCTBUM MNKU onepauui,
Onga  dukcauumM BBOOAMMbBIX  3HaYeHWi. Hanpumep, noaTeBepkaeHvWe nepexoda U3
ABTOMaTWNYECKOro pexuma paboTbl B PeXMM pPYyYyHOro ynpasreHus U obpaTHo, dukcauus
BBOOA W3MEHEHHOW 3adaHHON TOuYKW, MOATBEpPXOEeHVWEe BXOo4a B PEXMM KOHMrypaumu,
NPOABWXEHME MO YPOBHAM KOHGUIypaumm 1 T.n.

e KnaBuwa [U] KnaBvwa npegHasHavyeHa ONSA BbI30BAa MEHIO KOHUrypauuu, a Takke NpPOABWXKEHUS MO
MEHI0 KOHburypauum.
B pexume PABOTA npu HaxaTuu OaHHOW KNaBULLIM MPOUCXOAMT MEpPEKIYeHne PeXUmMoB
WHOMKauun perynatopa (cMm. n. 6.4.4 aaHHoro PJ).
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5.6 CTpykTypHasa cxema perynaropa MUK-22

AHanoroBbIN BbIXon
MaHenb MHAKKaUUN pervnsitopa
M KnaBuaTypbl

Y

DO1, OuckpeTHbIX BbixoAa 1
KAHAN 1, BONbLIE 1,
BbIX0A4 2-X NO3ULUOHHOIO
perynsatopa KAHAIa 1

All -
BXOAHOW U3MepsieMbIn,
KOHTpONnupyeMbin -

W perynupyembiin o
napametp 1 kaHana 1 11] DO2, AuckpeTHbIN BbiXoA 2
= _ | KAHAN 1, MEHbLIE 1
= | B2-xnos. perynatope
Al2 (@) KAHAIa 1 He ucnonb3yetcs
BXOAHOW U3MepsieMbIi, o
KOHTpONnupyemMbin - -
W perynupyembin T DO8, AiuckpeTHbIN BbixoA 3
napameTp 2 kaHana 2 (o) _ | KAHAnR 2, BONBLUE 2,
i~ = | BbIXOA 2-X MO3ULMOHHOIO
O perynstopa KAHAIa 2
DIl
OuckpeTHbI Bxoa 1 - &
-24B < DO4, AucKpeTHLIN BbiXoa 4
s . | KAHAIl 2, MEHBLLE 2,
* | B 2-x N03. perynsirope
DI2 KAHATIa 2 He nucnonb3yetcs
OuckpeTHbIM Bxop 2 -
-24B

MNMocnepoBaTenbHbIN
nHTepdenc RS-485
KoHdourypupmposanue,
npuem-nepegayda
KOMaHA U AaHHbIX

Mutanue ~220B 50Iy -

)
Y

PucyHok 5.2 - CmpykmypHas cxema peaynsmopa MUK-22

5.7 MpwuHuMn pa6oTbl perynsaropa MUK-22

Perynatop MUK-22, cTpykTypHas. cxema KOTOpPOro npvBefeHa Ha pucyHke 5.2, npeactaBnseT cobou
YCTPONCTBO M3MEPEHNS 3HAYeHUs ABYX BXOAHbLIX NapaMeTpos, 06paboTkm 1 npeobpas3oBaHns BXOAHbIX CUTHAMOB U
BblJayun ynpasnsioLLmMX BO3AENCTBUIA N0 ABYM HE3ABUCKHMbIM KaHanam.

Perynatop MWK-22 paGoTtaeTr noa  ynpaBrieHUEM  COBPEMEHHOMO,  BbICOKOWHTErPUPOBAHHOIO
MUKpOKOHTponnepa RISC apxuTekTyphbl, U3IOTOBINEHHOrO Mo BblcOokockopocTHoM KMOIM TexHomormm ¢ HWU3Kum
3HepronoTpe6nexHnem. B NocTOSHHOM:3anomMyHaloLLem yCTPOUCTBE pacnonaraetcsl 60sbLIoe KONMUYEeCcTBO (OYHKLIMIA
ANS pelleHus 3ajad KOHTPOMisl W/ perynuposaHus. ocpeacTBOM KOH(UrypUpoBaHWS MOSb30BaTENb MOXET
CaMOCTOSITENbHO HAaCTpauBaTh PERYMIATOP Ha peLleHne onpeaeneHHbIX 3aaay.

Perynatop MWK-22 ocHalleH aHanoro-umdgpoBbiM npeobpasoBaTtenem, ysnamum AUCKPETHO-LMEPOBOro
BBOAA M LM(PO-OUCKPETHOrO BbIBOA4A, CTOPOXEBBIMU CXEMaMW ANs KOHTPONS LUMKMNOB paboTbl mporpammel,
3HeproHesasucmMorn namaTeto EEPROM, NVRAM ans coxpaHeHus nofib3oBaTeNbCKUX NapamMeTpoB KOHUrypawumu
W OaHHbIX.

BHyTpeHHAs nporpamma perynatopa MWUK-22 dyHKUMOHMPYET C MOCTOSHHBIM BPEMEHHbIM LuKom. B
Hayane Kaxgoro uukna BHYTPEHHen paboyer nporpaMMbl CHUTBLIBAKOTCA 3HAYEHUS aHanoroBblX U AUCKPETHbIX
BXOJOB, MNPOM3BOAMTCA' cuuTbiBaHME u o6OpaboTka knaBuaTtypbl (nogaerneHne papebesra u  obHapyxeHue
AOCTOBEPHOCTM), MPMEM KOMaHA W AaHHbIX M3 mnocnefosaTefibHOro mHTepdenca. Mpy nomowm 3TUX BXOAHbIX
CUrHanoB OCYLUECTBASIOTCA, B COOTBETCTBMM C 3anporpaMMMPOBaHHBIMM  (DYHKLUMAMU M NOMb30BATENLCKUMM
napameTpamMmun KOHdUrypaumm, Bce pacyeTbl. [locne 3Toro ocyLecTBNSETCA BbIBOA MHAOPMALMA HA UMMYTbCHbIE U
AVNCKPETHble BbIXOAbl, HA WHAMKALMOHHbIE 3fIEMEHThI, a TaK e (uKcaums BbIYMCIEHHbIX BENWYMH AN pexuma
nepepauyv nocnegoBaTensHOro uHTepderica.
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PucyHok 5.3 - ®yHKyuoHanbHasi cxema brioka peaynuposeaHusi
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5.8 PacnpepeneHne BXxoaoB-BbIXOA0B CTPYKTYp perynsatopa MUK-22

5.8.1 UHgukaTop

CTtpykTypa AHnano- Awnano- | nck- Anck- Awnck- CrpykTypa AHarnorosbIvi | inck- Ovck- Hnck-
perynatopa roBblli BXOA, | FOBbIN PETHbIN | PETHbIA | peTHBIN || perynsatopa BXOA PEeTHbIN | PeTHbIA | PETHbIN
KaHana 1, All BbIX0[ BXO[, BbIXO[, | BbIXO4 KaHana 2, Al2 BX0[4 BbIXO4 | BbIXo4
onpepensiemas AO DI1 DO1 DO2 onpepensiemas DI2 DO3 DO4
napameTpom napameTpom [11.03]

[10.03]

0000 — MapameTp 1| PeTtpaH- |He ncn | CeoG. CBo0. 0000 — nHgukaTop MapameTp 2 | He ucn. | Co6. CBo0bG.
VHAMKaTop cMmuceust nporp. nporp. nporp. | nporp.

5.8.2 AnanoroBbin ML perynsatop

CTpykTypa AHano- AHano- | Anck- [unck- [unck- CTtpykTypa AHano- Anano | dnck- [Ownck- [unck-
perynaTopa rOBbIV BXOA, | FOBbIi | PETHBIV | PETHBIN | peTHbIN || perynsaTtopa roBbli BXOA, | FOBbIV_| PETHbIV | PETHBIN | PETHbIN
kaHana 1, BbIXOA, | BXOA BbIXxOA |Bbixod [kaHana 2, BbIXO[ | BXOA BbIXO4 | BbIXOA
onpegensemas [All AO DIl DO1 DO2 onpegensemas | Al2 AO DI2 DO3 DO4
napameTpomM napameTpomM
[10.03] [11.03]
0001 — Perynu- Beixog | Ceo6. CBob. CBob. 0001 - RPerynu- HeT Cgob. Cgob. Cgo6.
aHanoroBbIn pyeMmbii perynsi- | nporp. |nporp. |nporp. [jaHanoroBbin pyembii nporp. |mporp. |nporp.
MNO-perynatop | napameTpl | TOpa MNO-perynaTop. | napameTp2
5.8.3 LUWAM — MU perynsitop
CTtpykTypa AHano- | AHano- | uck- Onck- Onck- CTtpykTypa Anano- Hnck- Ovck- Hnck-
perynaTtopa roBbIf roBbll | PETHBIN | PETHbIN peTHbI | perynatopa roBblli BXOZ, | peTHbIW peTHbIN peTHbIN
KaHana 1, BXO[, BbIXO4 |BXOA4 BbIX04 BbiXxo4 fJKaHana 2, BX0[4 Bbixog DO3 | BbIxoA
onpepensiemas |All AO DI1 DO1 DO2 onpepensiemas | Al2 DI2 DO4
napameTpomM napameTpom
[10.03] [11.08]
0002 — Perynu- | PetpaH- | CB06. |Bbixop CB00. 0002 — Perynu- CB00. Bbixoa CB00.
nna-wnm- pyembin | cmuccus| nporp. | MAO-LUAM | nporp.  §AWA-LLIAM- pyembin nporp. nmia-WwnMm | nporp.
perynsTop napa- perynsi- perynsaTtop napameTp2 perynatopa

meTpl Topa

5.8.4 UmnynbcHbin MU perynsatop

CTtpykTypa Anano- Awnano- |[wuck- | Auck- Hunck- CrtpykTypa Anano- Anck- Ownck- Ounck-
perynaTtopa roBbll BXOA, | rOBbI PETHbIN | PETHBLIN | PETHbLIV perynaTopa roBbll BXOA | PETHBIN | PETHBIA | PETHBIN
kaHana 1, BbIXO4 | BXO4 BbIXO[, BbIX0A, KaHana 2, BXO[4 BbIXOZ, BbIXOA,
onpepensiemas | All AO Di1 DO1 DO2 onpegensiemas | Al2 DI2 DO3 DO4
napameTpomM napameTpomM

[10.03] [11.03]

0003 - Nna- Perynu- PeTtpaH- | CBoB. |.Bbixog Bbixoa 0003 -MNnA- | Perynu- CB0b. Bbixoa Bbixog
MUMMYNbCHbI pyembin cmucens | nporp. [ Bombwe | MeHblwe [uMMNYnbCHBIN | pyeMmblii nporp. Bonblwe | MeHblie
perynstop napametp 1 |¥ perynstop napameTtp2

5.8.5 3-X NO3NLMOHHbLIN perynatop

CTtpykTypa Anano- Anano-._| finck- | Ouck- Hnck- CTtpykTypa Anano- Onck- Ounck- Ounck-
perynatopa roBbIVi BXOA, | FOBbIV PETHBIV | PETHBIN | PETHbIN perynatopa TOBbIV BXOA | PETHBIN | PETHBIN | pEeTHBbIN
kaHana 1, BbIXOA /|Bxon BbIXO/, BbIXOA, KaHana 2, BXO[4 BbIXOA, BbIXO/A,
onpegensemas |All AO DI1 DO1 DO2 onpegensiemas | Al2 DI2 DO3 DO4
napameTpomM napameTpomM

[10.03] [11.03]

0004 — 3-x Perynun- PetpaH-'| CBoO. |Bbixog Bobixoa 0004 - 3-x Perynu- CBo0. Bbixog Bbixoa
NO3ULIMOHHbIN pyembIn cmucens | nporp. | Bonbwe | MeHblle | NO3ULIMOHHBLIA | pyeMblii nporp. Bonbwe | MeHblue
perynsitop napameTtpl perynsitop napameTp2

5.8.6 2—X NO3ULIMOHHbLIN Perynsatop

CTtpykTypa AHano- Anano- | OAwuck- | Ownck- Ownck- CrpykTypa AHano- Avck- Hnck- Owck-
perynatopa FOBbI BXOA, | FOBbIV PeTHbIN | PEeTHbLIN peTHbIN || perynsaTtopa roBblIVi BXOA, | PETHbIV | peTHbIV peTHbIN
kaHana 1, BbIXOA | BX0A4 BbIXOZ, BbIx0o4 [ KkaHana 2, BXOZ BbIXOZ, BbIXOZ,
onpepensemas| All AO DIl DO1 DO2 onpegensiemas | Al2 DI2 DO3 DO4
napameTpom napameTpom

[10.03] [11.03]

0005 - 2-x Perynu- PeTtpaHn- | CB06. |Bbixog 2-x | CBo6. 0005 - 2-x Perynu- CB00. Bbixog 2-x | CBob.
NO3ULMOHHBIA | pyembin cMmuceuns | nporp. | noas. nporp. | NO3MLUMOHHBIN | pyeMbli nporp. | nos. nporp.
perynsitop napametpl perynsitopa perynsitop napameTp2 perynstopa

Mpumeyanua. CurHansl DO1-DO4 aBnsATcs cBOGOAHO-NpOrpammypyemMbiMu. T.e. ecnu kakon-nmbo m3 curHanos DO1-
DO4 He 3apeiicTBOBaH B CTPyKType BblbpaHHOro tuna perynsatopa (cm. napametp 10.03), To cBo6OAHbIN ANCKPETHBIN BbIXOA
MOXET B COOTBETCTBUM C BblIOpaHHOWM NOrnkon paboTbl U ycTaBkaMu ynpaBnaTbCst OOAHUM U3 BbIGPaHHbIX aHanoroBbiX CUrHanoB
(cm. napameTpsl 4.00, 5.00, 6.00, 7.00).
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5.9 NMUL — perynaTop ¢ KOppeKuMen no QUCKPeTHOMY BXonay.

Mpw oTCyTCTBMM KOMaHAbI Ha BHELLHEM OWCKPETHOM BXoAe perynsaTtop pabotaet B pexume MU perynatopa.
Mpn NosiBMEHWM BHELUHEro curHana perynstop nepeknioyaeTcs (C oTpaboTkon GanaHCUPOBKKM) HA MHTErpanbHbIN
OroK, KOTOpbIVi NepemeLlaeT UCMOMHUTENbHBIA MeXaHW3M B CTOPOHY OTKpbITUS (npy Vi > 0 — CKOPOCTb KOppEeKLUn
[%/ceK] ) unu B cTopoHy 3akpbiTns (Vi < 0) 4O Tex nop, noka He CMEHUTCS CUrHan Ha OMCKPETHOM BxoAde (CMOTpu
pucyHok 5.5). MNpu Vi = 0 perynaTop 3aMmopaxunBaeT CBOM BbIXOAHOW curHan. lNepekntoyeHne Ha pexum NN Takke
cbanaHcupoBaHa.

B pesynbTarte no ANCKPETHOMY BXOAY Mbl OCYLLECTBIISEM aHaNoroBoe yrnpasreHue.

Ha pucyHke 5.5 nokasaH xo4 TeXHONornyeckoro npowecca o BkrodeHus koppekuum (O ... t1). B momeHT (1)
BKIMIOYEHMS [AMCKPETHOrO BXOAA, BbIXOA Perynstopa NepeknioyaeTcs Ha WHTerpanbHbii Bnok v ganbwe nget
KOppeKums BbIxoda B 3aBucuMocTu OT napameTtpa 1.03 (1 — 1.03<0 u 2 — 1.03>0). [locre BbIKMOYEHUSA
OVCKPETHOro BXoAa BbIXo NepeknoyaeTcs Ha perynstop u otpabateiBaet ML 3akoH.

SP Diy

MAN

Bxon

E(t) NMUA perynatop
1 dE(t)
y = KpE(t)+?iJ-E(t)dt+Td Sl

OrpanuucHue

BBIXO/Ia PErYJIATOpa / )

.

MHTerpanbHbIn 610K
y =V, _[ dt

PucyHok 5.4 - CmpykmypHasi cxeMa pe2ynisimopa ¢ koppekuuel rno duckpemHomy exody.

)
100%)

0% :
@] t1 t2 T
PucyHok 5.5 - paghuk pobombipezynsamopa rnpu Ucrnosb308aHUU KOPPEKUUU 8bixo0a peaynsimopa rno
OuckpemHomy 8xody

Mpumep NpUMeHeHUA:

PerynupoBaHne pacxofa rasa (aHanoroBbli AaTyuK) C KOoppekuuen no AaBneHuto (OUCKPEeTHbIN
natuuk — OKH, pene BpemeHn).

Perynmop nonaepXuneaer. onpep,eneHHbM pacxoa rasa He p[gonyckaa nageHua OaBlieHUA HUXKe
ycTtaHoBneHHoro Ha IKH 3HaveHus. Mpu aToM, He CMOTPSA Ha TO, YTO BTOPOMN BXOA AWCKPETHbLIN, PErynatop nnaBHO
oTpabatbiBaeT ynpaBnsioLee BO3OENCTBNE 3a CYET WMHTErpupoBaHus C YCTaHOBMEHHbIM KoadduumeHToM Ans
BHELUHEeN KOMaHAbl.

AHanorosbIn BXOA

MUK — 22
(kaHan 1 nnu 2)

[unckpeTHbIN BXOa

PucyHok 5.6 - lNpumep npumeHeHuUs1 00HO20 KaHarsla peayrisimopa ¢ UCMob308aHUEM KOPPEeKmupyou,eeo
OuckpemHoeo 8xooda.
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5.10 NMpuHuMn pa6oTbl perynatopa MUK-22 B pexxnme “ OVERRIDE”

B ynpaenenun c orpaHnyeHnem gga perynstopa paboTalT napannenbHo, rmasHbln perynaTtop (kaHanl) un
perynarop orpaHuydeHus (kaHan 2) paboTtaroT Ha o6LWMIA MCMONMHUTENbHBIN MeXaHn3M. [NaBHbIN perynaTop Bcerga
ynpasnseT npoLeccoM, a Perynsatop orpaHNY4eHnst MoXeT OrpaHnunBaThb 3HaYeHVe BbIXOOHOW SYEenKn perynaropa
CBOMM BbIXOAOM (CMOTPW CTPYKTypy Onoka perynupoBaHusi — pUCYHOK 5.3). Perynsatop orpaHuyeHuss MoxeT
paboTaTtb B pexvMe OorpaHWYeHusi Bbixoda rfaBHOro perynsropa no muHumMymy (10.14=0001) unv no mMakcumymy
(10.14=0002).

Mpumep. Oonyctum ans perynatopa kaHana 2 (perynstopa orpaHuYeHus)) ycTaHOBfieHa 3ajaHHas Toyka
bonblue 3HavyeHust napameTpa (Npyu obpaTHoN norvke paboTel) Toraa Ha Bbixode perynsitopa kaHana 2 6yaet 0%
BbIXOAHOrO CurHana.

Mpu BbIGpaHHOM perynsTope override ¢ orpaHM4yeHnemM no MUHUMYMY, 3TO OyAeT Oo3HaydaTb YTO BbIXOAHASA
averika NN perynsaTtopa kaHana 1 6yaeTt orpaHvMYeHa No MMHUMYMY 3Ha4YeHMEM BbIXO4a perynsropakaHana 2, 10

ectb 0%.
Korga no kakoi To NpuYMHe 3HayYeHMe napameTpa kaHana 2 NpeBbiCUT 3HaYeHue 3aAaHHOM TOUKM, TO eCTb

paccornacoBaHme W3MEHWT CBOW 3HaK, TO 3Ha4yeHuMe BbIXxoda perynsatopa KaHana 2, Ha4yHeT Bo3pacTaTb
(M3MeH$|TbCF|) COrnacHoO yCTaHOBIIEHHOMY 3aKOHY perynupoBaHunAa U orpaHundmBaTb 3HaYeHNe BbIXOQHON SAYENKU

perynatopa kaHana 1 no MMHMManbHOMY 3Ha4YeHUIo (CMOTPU PUCYHOK 5.8).
AHnanornyHo paboTaeT override perynatop B pexumMme orpaHuyYeHnst no Makcumymy (CM. pucyHok 5.8).

)
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3 Ssemsssineas BLIXOA rMaBHOMO perynaTopa
— == BbiXo4 perynsaropa orpaHuvyeHus
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PucyHok 5.7 - Mpaghuk pabomsi override peaynsmopa e pexume o2paHuYeHUsI o Makcumymy
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PucyHok 5.8 - paghuk pabomei override peaynssimopa 8 pexxume o2paHu4eHusi o MUHUMyMy
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6 YpoBHU paboThbl, YPOBHU 3alUUThI,
YPOBHM KOH(UrypaLmm n HacTpoek

6.1 lnarpamma ypoBHen paboTbl, ypOBHEN 3anUTbl U YPOBHEMN KOHturypaumm

Bonee getanbHO ypoBHM paboTbl, YPOBHU 3alUMThbl U YPOBHU KOHMUIypaumm onmucaHbl B MOCNEAYHOLMX
pasgenax gaHHow rnasbl. narpamMma ypoBHew paboTbl, 3awmTbl U HacTpoek perynsatopa MUK-22 npveegeHa Ha
pucyHke 6.1.

MutaHune
BKIIOYEHO

N3meHeHue pexnmoB paboyero ypoBHA (6.4)
® 3MeHeHue pexuma paboTbl perynstopa (6.4.1)
® /3MEHeHNe 3Ha4yeHus 3agaHon Touku (6.4.2)
® N3MeHeHVe 3Ha4YeHns ynpaBnsioLLero Bo3aencTems (6.4.3)
® N3MEHeHVe pexuma nHanKauun perynsatopa (6.4.4)

YpoBeHb \ NmeeTcs HeCKOmMbKo yM—aLLLMTbI ans
KOHdurypaumm '
1 HacTpoek (6.5) i

PucyHok 6.1 - YposHu pabomsli, 3auiumsl U Hacmpoek peaynsamopa MUK-22

6.2 YpOBHMU 3aLUMUTbI

YpPOBHU 3alLMTbl B TOW WNUAUHOW CTENEHW 3anpellaroT BbINOSHEHWE HexXenaTerlbHbIX AeWCTBUNA.
JaHHble yposHU 3awumsi npedHasHadYyeHb! AnNs 3amTbl 060pya0BaHMs, TEXHONOMMYECKOro npouecca
1 B KOHEYHOM MTOre Nonb3oBaTens: OTHEBEPHOIO UMK Cry4akHOro BBOAA 3HAYEHWUI U NEPEKITIOYEHNI
peXnMoB paboTbl, OT HECaHKUMOHWPOBAHHOIO UMW HEXenaTenbHOro AoCTyna MOCTOPOHHUX MUl K
cuctemMe ynpasrneHus.

NUmeemcsi HecKoslbKO ypOBHefl 3awumbl:

YpoBHM 3amThbI 1) YpoBeHb 3awutbl U3MEHEHUS] PEXNMOB paboyero ypoBHS

paboyero ypoBHsi | 2) YpoBEHb 3aLUMTHI USMEHEHNS BUAA M 3HAYEHUSI 334aHHON TOYKU

YpOoBHM 3almThbI 1)YpoBeHb 3aLLMTbI NPU BXOAE B PEXUM KOHDUrypaumm ong 4ocTyna K napameTtpam 1-r
U3MeHeHus rpynnbl

KOHdpUrypaumm un 2) YpoBeHb 3alMTbl NPU BXOAE B PEXMM KOHMUrypaumm ana goctyna K napamerpam 2-19-i
HacTpoek rpynn

6.3 Pabouun ypoBeHb, Pexxum PABOTA

MpnGop Nepexo4nT Ha 3TOT ypOBEHb BCAKMIA pa3, koraa BKIOYaeTCs NUTaHune.

N3 3TOr0 ypoBHA MOXHO NEepelTn Ha W3MEHeHWe pexumoB pabovero ypoBHA MMM Ha YpPOBEHb
KOHpMrypaLmun mHacTpoex.

OO6bIYHO 3TOT ypoBeHb BblbMpaeTcs BO Bpems paboTbl AnA ynNpaBneHWs KOHTYPOM perynuposaHus. B
rpoyecce pabombl MOXHO OCYLLECTBMAATL MOHWUTOPWHF, T.e. BM3yarbHO OTCMEXWBaTb U3MEPSAEMYI0 BEMUYUHY,
3a[aHHYl0 TOYKY W 3HaYeHue ynpasnsiowero Bo3genctsnss. Kpome Toro, MOXHO OTCeXuBaTb HA CBETOAUOAHBIX
WHAMKaTOpax CurHanbl TEXHOMOrMYeCcKOW CUrHanmu3aumu npu NPeBbILUEHWN BEPXHEro M HWXKHEro npeaenos
OTKIIOHEHWS.
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6.4 U3ameHeHMne peXXuMoB paboyero ypoBHs, YPOBHM 3aLluTbl paboyero ypoBHs

Ha paGoyeM ypoBHE BO3MOXHO M3MEHEHWE pexumMa paboTbl perynstopa — OCyLLeCTBIEHe Nepexoaa us
aBTOMaTMYECKOTO peXMMa YNpaBIieHVs B PYYHON PeXUM yMpaBrieHust U obpaTHO, M3MEeHSITb 3Ha4YeHVe 3afJaHHOM
TOYKU USMEHSATb 3HAYEHWE YNPaBsOLWLEro Bo3aencTeus (B py4HOM pexumMe ynpasreHus perynstopom).

NmeeTcs ypoBeHb 3aLUMTbl ANS U3BMEHEHUS PEXUMOB paBoThl paGoyero ypoBHsi.

6.4.1 N3ameHeHMe pexxnma paboTbl KaHana perynartopa

B perynsatope MUK-22 numeeTtcs aBa pexvmMa paboTbl ynpaBneHnsi 06bekToM perynmpoBaHus:
® aBTOMaTUYECKUI peXnM paboTbl U PYYHOW pexnmM paboTbl.
Pexum paboTbl perynsitopa - aBTOMartuU4eCcKMn UMW PYyYHOW SIBNSETCS 3arioMUHaeMblvi, COCMOSIHUEM.
Mocne BKNIOYEHMSA MUTAHUS PErynsaATop HaxoOuTCs B TOM pEXUME, B KOTOPOM OH HaxoAwsCH 'Ha MOMEHT
OTKIIOYEHUSI.

ABTOMaTHN4YECKUN knasuwm [P/A] + [&] Py4yHou
pexum nHavkaTop PY pexum

ABTOMaTMYECKUN pexum paboTbl. lMepexon Ha py4yHOM peXum padoThbl
ABTOMaTHyeckum e B aBTomaTmyeckom pexume paboTbl perynaTop KaHana 1 ynpaBnser 06bekToM
pexum paboTbl perynmpoBaHus COrfacHO BblOpaHHOrO 3akoHa perynvpoBaHus M C COOTBETCTBYHOLLMMMU

HacTpovikamu nonb3oBatens. Toraa OyaeT cBeTUTEA nHAnKaTop |. 3To 3HauuUT, YTO perynaTop
€CTb B peXxvme MosnHoro otobpaxeHusi napameTpoB kaHana'l.

Fgl e B aBTOMatuyeckom pexume pabotbl nHamkatop PY1 Ha 1-m kaHane Ha nepegHeln naHenu
roratueH.
e [Ins nepexopa B py4yHON pexuM ynpaBneHus kaHana 1 Heobxognmo Haxatb knasuwy [P/A]
< [P/A] Ha nepegHen naHenu perynatopa.

e Vngnkatop PY1 Ha nepenHel naHeny HauMHaeT MuraTb.
e Ecnu onepatop Haxan knasuwy [¢] Binpouecce muraHus uigukatopa PY (npubnusutensHo

1 3-4 cekyHabl) — NPOV30OMAET huKcayus 8bI6paHHO20 pexuma N perynaTop nepenaeT B pexum
pYy4YHOro ynpaeneHusi, uHaukatop tPY1l Oyaet cBetuTbcA — 4TO OydeT B AanbHenem

&= [¢J] yKasblBaTb Ha Py4HON pexum paboTbl:
e Ecnu onepatop He nodmeepx0aém cBOUX OENCTBUIA HaxkaTueM knaeuwu [¢], To faHHble
PY1 AencTBma  onepaTopa/ BOCMPUHUMAOTCH Kak HeBepHoe [JdenCTBMe Wnu  cryyvawHoe

nepekniYeHne pexummMa padoThbi.
eee JTO 1 NPeACTaBMSET YPO8EHb 3aujumbl OT CIy4aiHOro NepPeKItoYeHNs pexnma paboTsl,
nHamkatop PY nepectaHeT mMuraTb M rnoracHeT, a perynatop OCTaHeTCs B aBTOMaTU4YeCKOM
YposeHb pexumMe ynpasneHus:
3awumsl e [lepexop Ha py4yHON pexum paboTbl Ha KaHane 2 ocylecTBnseTcs aHanornyHo. Knasuwa
N3MeHeHns pexuma.paboTbhpyyHon/asTomat [P/A], TonbKko korga byaeT cBeTUTCA UHAUKATOP
Il. 3TO 3HAUUT, YTO PerynAaTop eCcTb B PEXMME MOMHOro oTobpaxeHns napameTpoB KaHana 2.

Py4Hown pexum padoThbil. [lepexon Ha aBTOMaTUYECKUIN PEXUM paboThbl
e B pyuyHom pexume paboTbl onepatop C nNepegHer nNaHenu C MNOMoLbl KknaeBuw [A]

Py4Hou pexum “6onbwe™ n [(W] “meHblue”, ynpaBnseT BbIXo4oOM perynatopa, 6onee nogpobHo - cm. pasgen
paboThbl 6(4.3, Tem cambiM (DOPMUPYET 3HAYEHME YMNpPaBMsAOLEro BO3OEWCTBUSA, NoJaBaeMoe Ha
UCMOSTHUTENBHLIA MEXaHU3M.
PY1 e VIHavkaTopPY1 npu 1-m KaHane Ha nepeaHen naHenu cBeTuTcs.
e [Ing nepexoja B aBTOMATUYECKM pEeXMM pexuMm ynpasneHus (npu 1-m  kaHane)
< [P/A] Heobxoaumo HaxaTb knasuwy [P/A] Ha nepegHel naHenu perynsTopa.

e VHavkaTop PY1 Ha nepegHen naHenu HauvHaeT MuraTtb, €CrvM ONepaTop Haxan KnasuLly
[#] B npouecce muranus uHaukatopa PY1 (npubnuautenbHo 3-4 cekyHAbl) — npov3onaer

%1 ¢hukcayusi 8bibpaHHO20 pexxuma v perynaTop KkaHanal nepenaeTt B pexum aBTOMaTUYECKOro
ynpaeneHusi, uHoukatop PY1 noracHeT — 4to OydeT B [JanbHenwem ykasbiBaTb Ha

& [&] aBTOMaTUYECKUIA PEXUM paboThl.
e Ecnu onepatop He nodmeepxxdaem CBOUX OENCTBUIA HaxkaTueM knasuwu [¢], To gaHHble
PYy1 OeNcTBMA  onepaTopa BOCMPUHMMAOTCA Kak HeBepHoe [JencTBMe Wnu  criyyawHoe

nepeknioveHne pexmma paboThbi.

YposeHb eee OTO 1 NMPEACTaBAET ypo8eHb 3aujumsl OT CIy4alHOro NepeknioYeHns pexmma padoTsl,
3awumsl unHaukatop PY1 Ha 1-m kaHane nepecTtaHeT MuraTb WM MOracHeT, a perynsatop OCTaHeTcs B
aBTOMaTMYECKOM peXume yrnpasreHus.
e [lepexoa Ha aBTOMaTUYECKUA peXUM paboTbl Ha kKaHane 2 OCYLLEeCTBASETCH aHanoru4Ho.
KnaBuwwa nameHeHus pexvnma paboTbl py4Ho/aBToMaT Ha 2-M kaHarne - [P/A].
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6.4.2 N3ameHeHMe 3HaYeHUAa 3agaHHON TOUYKN

Mpu BknoyeHun perynatopa MUWK-22 yctaHaBnvBaetcs pexum PABOTA. Perynsatop pabotaeTr B
OOMONMHUTENbHOM pexume mHavkaumu: Ha gucnnen NMAPAMETP BbiBoouTCcS 3HayeHWe U3MepsieMON BeNUYMHBI
kaHana 1, Ha gucnne 3ABAAHHA BbiBOOMTCA 3HAYEHME N3MeEPSEMOW BENMYMHBI kKaHana 2, a Ha gucnnen BUXIQ
BbIBOOUTCS] COCTOSIHME [OUCKPETHbIX BXOAOB/BbIXOAOB perynsitopa (cMm. n. 6.4.4 panHoro P3). YT0o6bI yBUAOETH
3Ha4YeHWe 3a[aHHOW TOYKM KaHana 1 perynsitopa HyXHO HaxaTuem knasuwn MEHHKO nobutbcsi cBEYEHMST TOMbKO
uHavkaTopa |, Toraa 3agaHHy TOYKY MOXHO yBuaeTb Ha ancninee 3ABOAHHA.

B perynatopax MWUK-22 umeeTcs TONbKO BHYTPEHHSAS 3ajaHHas Toyka (3apgaHwe), ucnonb3yemas B
aBTOMAaTMYECKOM pexumMe ynpasneHus. [laHHble 3aAaHHble TOYKM yCTaHaBNMBAOTCS MoMb3oBaTesnieM Ans Kaxaoro
KaHana B OTAeNbHOCTW.

3agaHHasa Touyka M3MeEHsieTca C nepegHert naHenu npubopa ¢ nomolbio sknaesuw [3aBa). 3HayeHus
3a/1aHHbIX TOYEK SBNSATCS 3arnoMuHaeMbiMu 3HadyeHusiMu. Focne BKIMYEHUst NUTaHUS PEryAsTop. HayuHaeT paboTty
C TEM 3HAYEeHNEeM 3a4aHHOW TOYKU, KOTOPOe BbiIo Ha MOMEHT OTKITIOUEHMSI.

MN3meHeHMe 3HaYeHUs 3a4aHHON TOUYKHN

PY1 wnun PY2 e [Ina M3MeHeHWns 3HayYeHus 3aJaHHOW TOYKU (3afaHus) kaHana perynaropa, kaHan
OOJDKEH HaxoAMTCs B aBTOMAaTUMYECKOM PEeXUME-yFpaBfieHUsiy' O 4YeM CBUOeTenbCcTByeT
noraweHHbii nHaukatop PY1 ana KAHAJAL n PY2 ana KAHAJA2.

< [3aBa] e [Ina n3aMeHeHust 3HayYeHus 3apaHHon Toukm KAHATNAL nnn KAHAJIA2 Heobxoammo

KpaTKoBpeMeHHbIM HaxaTnem knasvwm MEHKO nobutbcs cseyeHus nHavkatopa | unu Il

COOTBETCTBEHHO Anst kaHana 1 unu 2. Takum obpas3om/ ocyLlecTBNAETCA MNepekrtoyeHne

Mexay KaHanamu perynaropa. Toraa Hy)kHO HakaTb KHOMKY [3aBa).

e Ha nepegHen naHenu HauynHatom, muratb gucnnen SABOAHHSA. B MoMeHT muraHums
aucnnes 3ABOAHHSA — Ha Hero BbIBOAUTES 3HaYeHWe 3a4aHHOM TOYKM 3a4aHHOro KaHana.
Ha paHHom aTane npu muratowem gucnnee S3ABOAHHS BO3MOXHO M3MeHeHVe 3HavyeHus
WHANLMPYEMON 3aaHHON TOYKM BEIOPaHHOro kKaHana.

e C nepefgHen naHenun ¢ nomousto knasuil [ A] “6onble” n [ V] “meHbLue”, yCTaHOBUTL
HeoOXoaMMoe 3HaYeHne 3agaHHON ToUKUy uHanUMpyemon Ha aucnnee 3ABOAHHA.

e Ecnu onepatop Haxarmknasuwy [¢] B npouecce muranms aucnnes SABOAHHA npu
BblIbpaHHOM KaHane (MpnbnuanuTensHo 3=4-cekyHAbl) - pErynsitop COOTBETCTBYHOLLErO KaHana
nepenaeT Ha pexumM yrnpaeneHust C'HOBbIM 3HaYEHNEM 3aaHHON TOYKMU.

eee Ecnu onepatopnHe nodmeepxdaem CBOUX OEUCTBWIA HaxaTwem knasuwu [&] B

YposeeHb npouecce muranms gucnnes, SABOAHHA (npubnusutensHo 3-4 cekyHAbl), TO AaHHble
3awjumsl JencTeunsa onepatopa BOCNPUHUMAIOTCS Kak HEBEPHOE OEeNCTBUE UMK Cry4YaHOe N3MEHeHue
3Ha4eHwus.

e 3OTO ¥ npeacTaBRSET ypos8eHb 3awjumbl OT CIyYaHOTO W3MEHEHUS 3HAYEHUS
3apgaHHon<Toukn, gucnnen 3ABOAHHSA npu BbiGpaHoM kaHane nepecTaHeT Muratb, a
perynstop BEPHETCSI B paboTy C MPEXHUM 3HAYEHMEM 3aaHHOW TOYKU.

o [1ns 3MeHEeHuUs1 3Ha4eHWs1 3a4aHHOM TOYKM Ha kaHane 2 HeobXxoaAMMO HaxaTb KnaBuLly
[3aBA] v BBIROIHWTL @HanornyHble 4eNCTBUS ONMCcaHHbIE ANd kaHana 1.

PeXnmbl uameHeHUs u nepekKkn4yeHusn 3aaHHOMN TOYKMU

OuyeHb BaxHbIM Afs HOpManbHoW paboTel perynsaTtopoB SBNSETCS Hannyne B H1X 6e3yaapHoro (mnaBHOro)
NepeknoYeHnss N N3MeHeHns 3afgaHHON Touku. [lepeknioveHne U MsmMeHeHue 3adaHHOW TOYKU KaKdoro 13
perynartopos MUK-22 npoucxogut B cnyyasx:

® MepekIiodeHre perysIaTopa ¢ Py4HOro pexuma paboTbl Ha aBTOMaTUYECKUN;

® 3MEHeHWEe 3HayYeHns BHYTPeHHel 3a4aHHON TOYKM C NnepegHen naHeny npubopa nnm no nHTepdeiicy.

MépeknoyeHne nnm N3MeHeHNe 3aaHHoM TOYKM perynsitopa obecneynBaeTcsi C MOMOLLbIO CTaTUYECKOW
1 OUHaMMn4YecKkor 6anaHCUpPOBKYM y3na 3agaTynka perynsaropa.

B 3aBMCUMOCTM OT 3HaA4YeHW napamMeTpoB MeHI KoHdurypauum [10.06], [11.06] — craTu4deckas
GanaHcupoBka 3agaHus nepeBoro u BTOporo perynatopoB M [10.07], [11.07] — CKOPOCTb AMHAMUYECKOW
GanaHCUpPOBKM 3afaHUsa MepBOro u BTOpoOro perynstopoB B MWK-22 ecTb pasHble pexuMMbl CTaTUYECKOW W
OVHaMnYeckon 6anaHCMpPOBKM:

e 1 pexxum: [10.06] nnm [11.06]=0, [10.07] nnwm [11.07]=0,

e 2 pexum: [10.06] nnm [11.06]=0, [10.07] unm [11.07]#0 — anHammyeckan GanaHCMpPOBKa,
e 3 pexum: [10.06] unu [11.06]=1, [10.07] unu [11.07]=0 — cTraTnyeckas 6anaHcMpoBKa,

e 4 pexum: [10.06] vnum [11.06]=1, [10.07] vnwm [11.07]=O0.

OyHKUMOHanbHas cxemMa paboTbl 0anaHCMpPOBOK MOKasaHa Ha pucyHke 6.2. PyHKUMM pexmnmoB
CTaTU4eCKon N AnMHamMu4eckon 6anaHcMpoBKU NokasaHbl B Tabnuue 6.1.
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Pexumbl GanaHcpoBok

I

' 4. [10.06]=1, [10.07}0 1.110.06]=0, [10.07]=0 |

2. OnHamuyeckast '
1
1
1

[10.06] 3. Crartnueckas

v

3apganve
L> | banatcuposka SP—>SPyew perynsitopy [
(ckopocTb)
SPrew —> [10.07]

PucyHok 6.2. ®yHKyuoHarnbHas cxema banaHcuposok peaynsamopa MUK-22.

MpumeyaHue.

1. Ha cxeme ycrnoBHO MokasaHO MOSOXeHWe nepeknioyatenei Ans aBTOMaTMYeCKOro pexuma paboTbl
perynsitopa u AMHamMmmnyeckon 6anaHcupoBKu.

2. Cxema nokasaHa Ans nepsoro kaHana perynartopa MUK-22, ana BTOporo kaHana cxema MaeHTu4Ha.

Tabrvua 6.1 — PyHkumm pexumo 6anaHcnpoBok perynsatopa MUK-22.

3HayeHne
napameTpoB

,D,MHaMVIKa N3MEHEHNA Saﬂ,aHHOVI TOYKUN
[10.06]|[10.07]
[11.06]|[11.07]

Pexumbl
6anaHcMpoBOK

1 0 0 dukcMpoBaHHOE 3HAYEHUE 3a4aHHOM TOYKM
Mpu nepeknoyeHun3agaHme HaumHaeT N3MEHATCH OT 3Ha4YeHus Bxoaa Al
MepekntoyeHune 2 0 #0 |COOTBETCTBYHOLLErO KaHana Ao YCTAHOBMEHHOIO 3HAYeHUs1 3a4aHUs CO CKOPOCTbIO
pexuma paboThbl 6anaHcyposku [10.07] nnu [11.07]

PYUYHOWN-ABTOMAT
3 1 0 MpunepekntoyeHun SP= Al

Mpw nepekntoYeHnn perynsTtop He oTpabaTtbiBaeT pasHuly SP n Al

4 1 #0
COOTBETCTBYIOLIErO KaHana, a HadMHaeT paboTaTb C TEKYLUMMUN UX 3HAYEHUSIMU

1 0 0 PrKCpPOBaAHHOE 3HAYEHWEe 3a4aHHOW TOYKW, ee U3MEHEHNEe HEBO3MOXHO

[1py n3meHeHun 3afaHne HauMHaeT U3MEHSATCS OT ero NpeAbiAyLIero 3HaYeHns
00 YCTaHOBMEHHOIO 3Ha4YeHWs Co CKOpocCTbio BanaHcuposku [10.07] unm [11.07]
COOTBETCTBYIOLLErO KaHana
Fpu n3meHeHWUU 3ajaHe MTHOBEHHO MEHSIETCS OT €ro NpeablayLEero 3Ha4YeHus
[0 YCTaHOBMEHHOro
Flpu-usMeHeHnn 3agaHne HaumHaeT U3MEHSATCS OT ero NpeAbliAyLIero 3Ha4eHns
4 1 #0 [0 YCTaHOBMNEHHOrO 3Ha4YeHNs CO CKOPOCTbo GanaHcuposku [10.07] nnum [11.07]

COOTBETCTBYIOLLEr0O kKaHana

Vlsmel:|eHV|e } 2 0 20
BHYTpEHeW 3agaHom
TouKM (C NnepeaHew

naHenu unu no 3 1 0
NHTepdecy)

Mpumeyvanune. Ecnv 3Havenne[10.07] unm [11.07]#0, TO 3Ha4YeHne CKOpOCTM AUHaMu4eckon 6anaHcnpoBKn
ycTaHaenveaetcs B npegenax (0;999,9] Tex.en./mMuH.
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6.4.3 N3ameHeHMe ynpaBnsaoLlero BO3fencTBma

e [Ina M3MEHEeHVs ynpaBnsAlLLIero BO3AENCTBUS PErynaTop AOMKEeH HaxoOWUTbCs B
PY1 vnn PY2 py4YHOM pexume ynpasrneHus. Ecnv perynarop HaxoguTca B aBTOMAaTUYECKOM peXume, ero
HeOOX0AMMO NMEPEBECTU B PYYHOW pPeXunM ynpaeneHus — cM. pasgen 6.4.1. MHgnkaTtop PY1
(anst kaHana 1) Ha nepeHen naHenu ceeTUTCA. BbiOpaH py4HOM pexum ynpasneHus.
e [Ins TOro, 4tobbl OCYyLLECTBMTL yrpaBreHWe BbIXO4amu perynsitopa, Heobxoaumo,
OCTaBasiCb B PYy4YHOM pexume C nomowbto knasuw [A] “Oonbwe” n [V] “MeHbLue”,

< [P/A1] yrnpaBnseT OUCKPETHbIMW BbiXOA4aMu perynstopa, TeM cambiM hopMmupyeT ynpasnsioLiee
BO34eNCTBME, NogaBaemMoe Ha WCMOMHUTENbHbIA MexaHu3M. TakuMm ke 0Opa3oM MOXHO
1 wnmu PY2 N3MEHSTb B PYYHOM pexunme poboTbl KaHana perynaropa, 3HavyeHne BbixogHow auenkn ML
g perynstopa KoTopoe nogaeTcs Aarnblue Ha (opMUPOBaHME OUCKPETHBIX,BLIXOAOB UK Ha
= [A] aHaroroBbIl BbIX0OA, YTO B CBOK oyepenb OyaeT U3MEHATb 3HaYeHWe curHasa, aHanoroBoro
= [V] BbixoAa (Npv aHanoroBoMm perynsitope).
e 3HauyeHVe BbLIXOOHOTO curHana B % (B 3aBUMCUMOCTU OT BBIOPAHHOW CTPYKTYpbl
BMXig perynsaropa nHavumpyeTcsa 3HavyeHne Ha gucnnee BUXIA:
- BbIXOAHOrO aHanoroBoro curHana,
- 3HaYyeHue BblaBaeMon MOLHOCTU Ha BbixoAdHble kntovn BOJbLIE-MEHbLLUE,

o [py M3MEeHeHWN 3HaYeHWs ynpaBnsoLLEero BO34ENCTBUSA MOCMe MepBoro HaxaTus
nobon 3 knasvw [A] “Gonbwe” unu [ V] “MeHblie” HaunHaeT muratb aucnnen BUXIA,
nmbo ceeToamodHble uHAWKatopbl A wnn ¥, ykasblBas, TEM.CamMbiM OrnepaTopy Kakon
napameTp (curHan) B 4aHHbIA MOMEHT N3MeHSAETCs.

1) YnpaBneHue Bbixogamu perynsaropa l, ans TMNoB perynsaropa:
MMnynbCHbIN (n.10.3=0003 — 1-# kaHan v n.11.3=0003 — 2-i kaHan)
<« [A] 3-X NO3MLMOHHBIN (N.10.3=0004 — 1-i1 kaHamwm-n:A1.3=0004 — 2-i1 kaHan)

- Mpu HaxaTun knaevwmn [ A] “Oonblue” exkoYaemcs oUCKpeTHbIM Bbixon BOJbLUEL

A (DO1) o0 4em cBMOETENBCTBYET CBEYEHME HA NEPEAHEN NaHenu ceeToanoaa A.
- lMpu oTnyckaHun knaBulln [A] “Gonblue” 6bIK/I4Yaemcss [UCKPETHbIA BbIXOS
BOJIbLLUEL (DO1) Ha nepeaHeit naHehu ceetoauron £\ racHer.

= [V] - MNpn HaxaTtuun knasulivs[V.] “mMmeHblUe” BKNoYaeTcs OUcKpeTHbIM Bbixogq MEHbBLIEL
\ 4 (DO2) 0 4em cBMaOETENLCTBYET CBEYEHUE Ha NepeaHen naHenv ceetoanoaa VW .
- Mpu otnyckaHum knayim [V] “MeHbLue” BbIKNIOYAETCA AUCKPETHbIN  BbIXOS,
V MEHbLUE1 (DO2) Ha nepeaHen naHenu ceetoguos racHeT V
2) YnpaBneHue Bbixogamu perynaropa 1, ang TMnoe perynsropa:
= [A] 2-X NO3MLMOHHBIN (M:10.3=0005 — 1-11 kaHan 1 n1.10.3=0005 — 2-i kaHar)
A

- MNpn HaxaTU knaesuwm [ A] “Oonblue” ekrovaemcs QUCKpeTHbI Bbixod BOJbLIEL
= [V] (DO1) o yeMm cBMaETENBCTBYET CBEYEHUE HA NepeaHel NaHeny ceetognoaa

- MNpn HaxaTum knaesuwwm [ Y] “mMeHbLUe” 8bikiTroyaemcst ANCKpeTHbIn Bbixpa BOJIbLLUEL
(DO1) o 4eMm cBMAETENLCTBYET NOracLUUin Ha NepefHel NaHeny CBeToaAnos,

- OuckpetHbii Bbixog MEHbBLIE1 (DO2) B 2-X NO3WMUMOHHOM perynsitrope He
nucnonb3yercs.

3) YnpaeneHue BbixogaMu perynsaropa 2:

e [1na 2-ro kaHana peryndatopa nsameHeHua ynpasnatowiero BO34ENCTBUSA BLINOMNHSAETCS

aHamornuHo, Ho no Haxatumo knaevwm [U] Ha nepedHeit naHern A0BUTLCA CBEUYEHUS
TOMbKO MHAMKaTOpa Q)

Coomeemcmeaue 8b1x0008 peeyrnamopa u UHaUKamOpOS 8bIXOOHbIX CU2Haroe 2-20
KaHarna:

- auckpeTHbin Bbixog BOJbLWE2 (DO3), Bbixo4 2-X NO3WULMOHHOrO perynsropa
KAHAINa 2, ceetoanon A

- AnckpeTHbIn Bbixod MEHBLIE2 (DO4), B 2-x nosuumoHHom perynatope KAHATa 2 He
ncnonbsyetcs, ceetoanon VY .
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6.4.4 PeXXMbl nHAUKaLun perynatopa

e OCHOBHOW peXuM MHAUKauUum 1 KkaHana:

® | avcnnen MAPAMETP — 3HaveHnune Bxoga All,
ancnnen 3ABOAHHA — 3apgaHue perynstopa 1,
ol ancnnev BUXIA — 3HaveHne Bbixoda perynaTopa 1.

e Mpn Haxatum knasuwm )  NPOUCXOAWT NEpeKNioueHre NaHenm Ha OCHOBHOW PeXiM
WHAMKaLUW KaHana 2 perynsitopa.

e OCHOBHOW peXuUM MHAUKAUUM 2 KaHana:

O oncnnen MAPAMETP — 3HaveHune Bxoga Al2,
avcrnen 3ABOAHHSA — 3apnaHue perynsitopa 2,
L aucnnen BUXIA — 3HaveHue Bbixoda perynsaTtopa 2.

e [lpn HaxatTum KnaswLM O  ecm YCTaHOBNEHO [3HayeHne mnapameTpa [09.06]=0001,
NPOMCXOANT NEPEKIIOYEHNE NAHEeN Ha OOMNOMHUTENBHbIM PEXUM UHAUKALNN:

aucnnen MAPAMETP — 3HayeHune Bxoga All,
e ! aucnnen SABOAHHA — 3HaveHme Bxoaa Al2;
ancnne BUXIA — cocTosiHMe ANCKPETHBLIX BXOAOB/BLIXOAOB perynatopa (CM. HUXe).

BUXIA
BKJIIOYEHO { /]: ) :ﬂ\
BBLIKJTIOYEHO ﬂ | :% ﬂ%@\

[ 1\
o

1 DO2 DO3 DO4

D

® e Mpy NoBTOpHOM HaxaTiu knasuium &) perynstop CHoBa NepeiifeT B OCHOBHOW PEXuM
WHOVKaumn KaHama 1.
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6.5 YpoBeHb KOHUrypaumm n Hactpoek

e C MOMOLLbIO 3TOr0 YPOBHSI BBOAAT MapaMeTpbl M KOHCTaHTbl perynatopa, napameTpbl CUrHanmsauum
OTKIMOHEHWI, NapaMeTpbl uIbTpa, NapamMeTpbl 3agaHus Tumna BxoAda, TWMa ynpaefieHus, Buaa 3adaHHOW TOYKM,
napameTpbl ceTeBoro obGMeHa, NapameTpbl KanuGpPOBKM, a Takke PeXuMbl paspelleHus BXoda B MEHI0
KOH(Urypaumm 1 sanucu napameTpos.

e [lapameTpbl pa3geneHbl MO rpynnam, kaxgasi U3 KOTopbIX HasbiBaeTcs "ypoBeHb". Kaxgoe 3agaHHoe
3HayeHue (dnNemMeHT HacTpOWMKM) B 3TUX YPOBHSX HasbiBaeTcs "napameTtpom”. [MapameTpbl, Mcnonb3yemble B
perynatope MUK-22, crpynnupoBaHbl B cnegyowme 19 ypoBHeln U npeactaBneHbl Ha guarpamMme — CM. PUCYHOK
6.2. MlHOuKauma 3HayeHnsa napaMmeTpoB KOHUrypaumm n nx HoMepoB ykasaHbl Ha puc. 6.3.

Bbi30B ypoBHs1 KOHUrypaumm
M HacTpoeK U3 pexuma

Bbixoa n3 ypoBHs
KOHcpUrypauum n
HacTpoek

PABOTA anutenbHbIM
HaxaTueM Gonee 3 ¢ KnaBuLM

T

- I'Iepexo,q B aBTOMaTU4eCKOM pexunmve

[aHHble ' ypoBHM  KOHQMrypaumu
Y Y / [OCTyMHbl, Toneko B PYYHOM
[1.07 ] [ ... 1] pexuMe ynpasneHus!
(08 ] |

PucyHok 6.2 - [Juazpamma ypoeHel KOHgbuaypauyuu u Hacmpoek

NARANELY 3HauyeHue napameTpa

-

‘_’ :! f__ ;L
L T

Homep napameTpa
YPOBEHb 2
MapameTp 2.05

3AB[IAHHA

1
]
1] |
[ ] o
i
l "-I
T —
~
7

BUXIA
- cumsonsbl NP yka3sbiBatoT o
rrny e TOM, 4YTO NpUBOp HaxoaUTCA B
A pexunme KoHcUrypaumm

PucyHok 6.3 - MIHOuKayusi 3Ha4yeHUs napamempos KoHgbuaypayuu U ux HOMepos
6.5.1 Bbi30B YpOBHS KOH(hUrypaumm u HacTpoek

BbI30B ypoBHS KOH(bUrypauum n HacTpoek ocyliectensaetca u3 pexuma PABOTA gnutensHbiv, 6onee 3-x
cekyHa, HaxaTtuem knasuwu [O]. Perynatop MUK-22 mMoxeT HaxoguTbCs B OOHOM U3 PEXMMOB — PYYHOM UMK

aBToMaTtuyeckoM. OTnMuMe B KONMUYECTBE BbI3bIBAEMbIX YPOBHEW KOH(Urypauuu B pasfmuHbiX pexumMax — CM.
[narpammMy NpuBeLeHHyo Ha puUCyHke 6.2.
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6.5.2 HasHauyeHue ypoBHen KOHdUrypaumm

oaep HasHaueue YPOBHS _ i‘;ﬁﬁ’;::;‘ig:*o B peiiMax
py4HOM
1 HacTtponka napameTpoB perynsaTopa kaHana 1 + +
2 HacTponka napameTpoB perynstopa kaHana 2 + +
3 KoHdpurypauns aHanorosoro Bxoga All perynsatopa kaHana 1 + +
4 KoHdpurypauus ananorosoro Bxoga Al2 perynsatopa kaHana 2 + +
5 KoHdwmrypaums gnckpeTtHoro Bbixoga DO1 + +
6 KoHdgourypaums guckpetHoro Beixoga DO2 + +
7 KoHdpurypauns guckpetHoro Bbixoga DO3 + +
8 KoHdpurypauns guckpetHoro Bbixoga DO4 + +
9 KoHdpurypauus amckpeTHbix Bxoaos. KoHdurypauums + +
aHanoroeoro Beixoga AO. PexuMMbl MHANKaLMMW.
10 KoHdhmrypaums cTpykTypbl perynstopa kaHana 1 + +
11 KoHgourypaums cTpykTypbl perynaropa kaHana 2 + +
12 Abcuncchbl OnopHbIX ToYeK NHeapusaummn Bxoga All + +
13 OpavHaTbl ONOPHbIX TOYEK NMHeapu3aumy Bxoga All + +
14 ABcuncchbl OnopHbIX TOYEK NHeapmsaummn Bxoga Al2 + +
15 OpguHaTbl ONOPHbIX TOYEK NIMHeapu3aummn Bxoga Al2 + +
16 Kanubpoeka Bxoga All - +
17 Kanubposka Bxoga Al2 - +
18 Kann6poska aHanorosoro Beixoga (AO) - +
19 Paspelwenue nporpammumpoBanus. 3anuck. CeTb. + +

6.5.3 Bbl6bop napameTpoB

’

B R

6.5.4 dukcupoBaHue
HacTpoek

e [1ns BbIGOpa NnapamMeTPOB Ha KaAOM YPOBHE HEOBXOAUMO HaxaTb KraBuLLy
[&]. Mpu kaxaom HaxaTvn knaemwwm [¢’] npomMcxogut nepexop K crieayowemy
napameTpy.

e Ecnu HaxaTb knaBuluy [¢] Ha nocnefHem napameTpe, AWUCTNEN BepHeTCs K
nepBoMy NnapameTpy TEKYLLErO YPOBHS.

o UTOBbI M3MEHUTb HACTPOWMKM MapameTpoB WU YCTaHOBKW, MOSb3yNTECh
knasuwamu [A] vnu [V], a 3aTem HaxmuTe knasuwy [¢&']. B pesynbTaTte
HacTporika OyaeT 3acmkcumpoBaHa.

e_HeobxoanmMo MOMHWUTL, Y4TO (PUKCALMSA U3MEHEHUI MPOUCXOAUT TOMbKO MO
knasuwe [&].

e Ecnn Ha ypoBHe koHMurypaumm n HacTpoek Obln Bbi3BaH napameTp Ans
MoanuKkaumMn 1 He HaxvMmanacb HUM OfHa U3 KMaBWul B TEYEHME OKOMo 2-X
MUHYT, npubop nepenget B pexum PABOTA. [axe ecnu napameTtp 6Gbin
MoaMMUUMPOBaH M He Haxumanach knaeuwa [¢'], To B TeuyeHue okono 2-x
MUHYT, npubop neperiger B pexum PABOTA u wunsmeHeHne He 6ydem
3ahuKcupos8aHo.

o pu nepexofe Ha [Apyroit ypoBeHb ¢ nomolsto knasuwu [U] napameTp u
HacTpoika, M3MeHeHHble [0 nepexoaa 6e3 Haxatus knasuwu [&], He
ukcupyromces.

e [Nepen oTkNOYEHNEM NUTaHWA cnedyeT cHavana 3aduKCMpoBaTb HAaCTPOWKK
WM  yCTAHOBKM nNapameTpoB (HaxkaTveM knaBuwm [&J]). HacTtpoiiku u
YCTaHOBKM NapameTpoB MHOr4a HEBO3MOXHO M3MEHWUTb MPOCTbIM HaXaTuem
knaBsuw [A] nnm [V].

e Heobxodumo NOMHUMBb, YTO NOCMe NpoBeAeHNs Moandukauum Heobxoanumo
Npou3BecTn 3anuMcb napameTpoB (KO3MULMEHTOB) B 3HEProHe3aBUCHMMYIO
namsTe (cM. pasgen 6.5.5), B NpOTMBHOM cflyyae BBeAeHHas MHOPMaLuus He
ByaeT coxpaHeHa Npu OTKIIOYEHUW MUTaHWA perynsTtopa.



https://lizantan.com/shop/mikroprocessornyy-regulyator-mik-22

8-800-511-09-43
mlizantan@yandex.ru 29 LIZANTAN.COM

6.5.5 YpoBeHb pa3spelueHUs Bxoaa B KOHcUrypauuio M 3anmcb napamMeTpoB B
3HeproHe3aBMCUMYIO NaMATb

1) Bbi30B ypoBHS KOH(Mrypaumm n HacTpoek ocyuiecTansetca u3 pexuma PABOTA anutenbHbim, 6onee
3-x cekyHa, HaxaTuem knaeuium [U]. Monb3oBaTtens nonyyaeT AocTyn Tonbko kK YPOBHIO 1 1 2 (c HanBonee yacTo
MCMosb3yeMblMy onepaTUBHBEIMU NapaMmeTpamm).

2) Ansa nepexoga Ha YPOBHW koHdurypaumm 3-19 Heobxoammo Ha YPOBHE 1 Bbibpate napametp 1.08 u
C noMoLLbio knaeuw knasuw [A] u [ V] BeBecTu napons 0002. Haxatb knaesuwy []. Mocne aToro, nyTem HaxaTtus

KnaBuLLN [O], Bo3MoXeH Bxof Ha YPOBHW 3 - 19.

3) lMNpn YacToM pedakTMpoBaHUM MapamMeTpoB, MMEETCS BO3MOXHOCTb OTKIOYMTL) YPOBEHb CUCTEMBI
3awmThl (MPeAHasHavYeHHbI Ang 3awuTel OT MoaudMKauuy napameTpoB NPU CAYYaMHOM WIK, HEXernaTenbHOM
AoCTyne) yctaHoBKon napameTpa 19.00=0001.

3HayeHWe yCTaHOBOYHbIX MApaMeTPOB 3alUuThl CreayoLme:

Mapamemp 19.00. PaspeweHue exoda Ha YPOBHN 3 — 19

3HaueHve napaveTpa Bxop Ha ypoBeHb KOHurypaumum

19.00

0000 BbI30B ypoBHA KOHdUrypaumm u HacTtpoek u3 pexmma PABOTA ocyuiectBnsaercs
AnuTensHbIM Gonee 3-x cekyHn Haxatnem knaeuum [U], ¢ [OCTYNoM ToOnbko Ha
YPOBHW 1 n 2.

0001 PaspelueHne nporpaMmmMmpoBaHusis

Bbi3oB ypoBHA KoHMrypaumm u Hactpoek u3 pexuma PABOTA ocyuecTtBnsercs

AnUTenbHbIM Gonee 3-x cekyHp HaxaTnem, knasuwm [U], ¢ noctynom Ha Bce YPOBHMU,
6e3 BBOAA napons B napameTpe 1:08:

Mapamemp 19.01. 3anuck napamempos 8 3Hep2oHe3asUCUMYO AaMsmb

3Hauenve napameTpa Bxop Ha ypoBeHb KOHdUrypaumm

19.01
0000 3anncbk NapaMeTpoB B 3HEPTOHE3aBMCMMYH NaMsATb He npousgodumcs
0001 3anncbk NapaMeTpPoB B 3HEPrOHE3aBMCMMYIO MaMATb IPOU380OUMCS CrieayoLwmnm

obpasom:

1) Mpowussectn,MoandMKaLIMIO BCEX HEOGXOAUMbIX MApaMeTPOB.
2) YcraHoButb:3Ha4YeHve napametpa 19.01 = 0001.

3) Haxatb knasuwy [&].

4) Ha pucnnee. SABOAHHSA nossatca cumsonbl "3M", ykasbiBas 0 TOM, YTO
NPOUCXOaNT OMnepaLus 3anucy B S3HEPrOHE3aBUCKMYIO NMaMsIThb.

5) Mocne yka3aHHbIX onepaumn dygeT npomssBeaeHa 3anucb Bcex MoaNMULMPOBAHHBIX
napameTpoB B 3HEpProHe3asncnMyto NamaTb. [locne nposeaeHus 3anucn napaMmeTpos
npnop nepeniget B pexxum PABOTA. TNocne 3anucu napameTtp 19.01 aBTomatnyecku
ycraHasnueaetcsa B 0000.
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7 KOMMyHUKaLMOHHbIe (pyHKLMUMU

MukponpoueccopHbit perynatop MUK-22 moxeT obecneuntb BbIMONIHEHNE KOMMYHUKALMOHHOW (OYHKLUN
no uHtepdericy RS-485, no3BonsioLllen KOHTponuMpoBaTb UM MoauduumpoBaTb €ro napameTpbl Mpyu NoMoLm
BHELUHEro yCTPomncTBa (KOMMNboTepa, MUKPONPOLLECCOPHOW CUCTEMBI YpaBreHusl).

WHTepdpenc npegHasHaveH Ansg  KoHurypupoBaHus npubopa, AN  WUCMONb3OBaHUA B KayecTse
yAAneHHoro ycTponctea npu paboTte B COBPEMEHHbIX CETAX ynpasneHus n céopa nHdopmaunm (npyema-nepegaym
KOMaHA M faHHbix), SCADA cuctemax u T.n.

MpoTokonom cBsA3n No uHTepdency RS-485 asnsetca npoTtokon Modbus pexum RTU, (Remote Terminal
Unit).

[ns paboTbl Heo6X0AMMO HACTPOUTbL KOMMYHWMKaLMOHHbIE XapakTepucTukn perynstopa, MUK-22 takum
o6pasom, 4TOObl OHWM coBnaganu C HacTpovkamu obMeHa OaHHbIMW [MaBHOTO KOMMBIOTEPaInXapakTepucTukn
ceTeBoro obmeHa HactpamBatotcst Ha YPOBHE 19 koHdburypaumm.

Mpu obmeHe No MHTepdEeNCHOMY KaHany CBS3W, ecrnv NpoMCXOAMT Mepenava AaHHbIX OT perynsaropa B
ceTb, Ha NnepegHen naHenu perynatopa muraet nHgukatop IHT.

MporpammHo gocTynHble pernctpbl perynatopa MUK-22 npuseneHsie Tabnuue 7.1 pasgena 7.1.

HocTyn k pernctpam onepaTnsHoro ynpasnexnus No 0-31 paspelueH nocTOAHHO.

HocTyn K permctpam nporpammupoBaHns U kKoHdurypaumm No 32-213 paspeluaetcsa B criydyae yCTaHOBKM
«1» B permcTtp paspelueHus nporpammupoBaHusa No 31, KOTOpoe BO3MOXHO OCYLECTBUTb Kak C nepeaHen naHenm

perynatopa MUK-22, Tak u ¢ nepcoHansHo OBM.

KonnyectBo 3anpaluvBaeMbIX perncTpoB He AOMMKHO npesbiwaTe 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 pernctpos, perynstop MUK-22 B oTBeTe orpaHUinBaeT MX KONMMYeCTBO A0 nepBbix 16-T1 pernctpos.

Mpu nporpammupoBaHmn ¢ 3BM HeobxoaMmMo KOHTPONMMPOBATb AManasoHbl WM3MEHEHWs 3HaYeHuin
napamMeTpoB, Yka3aHHble B Tabnuvue 7.1 pasgena 7.1

Onsi obecnevyeHnss MUHMMAnNbHOrO BPEMEHU peakuMm Ha 3anpoc oT OBM B perynsitope cyliectByeT
napametp — 19.04. «Tanm-ayT Kagpa 3anpoca’B CUCTEMHbIX TakTax perynsatopa 1 Takt = 250 Mkc». MuHuMansHo
BO3MOXHble TalM-ayTbl AN pa3fnyHbIX CKOPOCTEN creayrowme:

Tanm-ayT,
Bpemsa nepenaum
CkopocTb, but/c Kagpa 3anpoca, B CUCTEMHbIX TakTax
MceK 1 TakT = 250 MKC
(Time out [C.T.])

2400 36,25 145

4800 18,13 73

9600 9,06 37

14400 6,04 25

19200 4,53 19

28800 3,02 13

38400 2,27 10

57600 1,51 7

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

Bpewmsi nepegavv kagpa 3anpoca - naketa u3 8-mv 6ant onpegensieTcs COOTHOLLEHNEM
(roe: oavH nepepasaeMbln 6anT = 1 ctapT 6uT+ 8 6MT + 1cTton 6uT = 10 6UT):

(10 6mT * 8 6anT + 7 6MT)
Tnepeaaum = 1000 * , MCeK
V 6ut/cek

Ecnv Habniogatotcst YacTele cGou Npu Nepefade AaHHbIX OT perynsatopa, To HeoGXoauWMOo YBEMUYUTH
3HaYeHue ero Tarm-ayTa, HO MpW 3TOM YYecCTb, YTO HEOOXOAMMO YBENUYMTL BPEMSI MOBTOPHOrO 3anpoca oT IBM,
T.K. BCErAa Bpemsi NOBTOPHOrO 3anpoca AoMKHO BbiTb GorbLe TaiM-ayTa perynsropa.
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YnpasneHue
(DTR/ RTS)
Tepenaua [Ipuem Iepenaua Hpuem
Ilepenaua
(Tx) __~Kanp sanpoca ot
- I115BM
Tdelay:?’l\/LQ
¢ Trx. N
[Ipuem Tive our | . -Kanp orBera ot
(Rx) -~ KOHTNhOTTeNA
Trx.
Tnonﬂbn‘/'l Tdelay =lmc

PucyHok 7.1 - BpemeHHble guarpamMmMbl ynpasneHus nepegayen n npyuemom 6noka uHtepdericos brin-485
(BrNMN-52)

Time out - BpeMs oXxuaaHusa KOHUa kaapa 3anpoca. Bpems nepenaym kagpa 3anpoca AOMKHO ObiTb MeHbLUe
YeM BpeMsl OXuaaHus KoHLa kajapa 3anpoca nHadve perynsitop He npyMMeT MOSIHOCTBIO Kagp 3anpoca.
Tdelay — BHyTPEeHHEe BpemMs Yepes kotopoe MUAK-22otBeTnT. 3TO Bpems coctaBnseT 3mc.

Mpumep pacyeTa NONHOro BpeMeHu 3anpoca — oTBeTa Ans ckopoctn 115200 6uT/c.

Bpemsi nepenaun kagpa 3anpoca u Kagpa orBeTa npu ckopoctu 115 kbut/c coctaBut 0,76 Mcek.
Trepenaun = 0,76MC (Tout = 4 CUCTEMHBIX TakTa = 1'MC)

MNMonHoe BpeMsi kagpa 3anpoca — oTBeTa:

Tronuein = TTx + Tdelay + Trx + Tdelay. =0,76+3+0,76 + 1 = 6 MC.

UTak, 3a 1 cekyHOy MOXHO ONMPOCUTL PETUCTPOB:
N = 1000mc / 6mc +10 = 176.
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PekomeHaaumm no nporpaMmmMmMpoBaHuio obMeHa AaHHbIMU ¢ perynaTtopamu MUK.
(ocobeHHOCTM Mcnonb3oBaHMsa pyHKUM WInAPI)

Mpu onepauwmsax Beoaa / BbiBoda (C nporpaMmHbIM ynpaeneHnem DTR/RTS), HeobxoamMmMo yaepxuBatb
curHan DTR/RTS 0o okoH4YaHusA nepedayu kagpa 3anpoca. [Ing onpegeneHus MOMeHTa nepegaym nocnegHero
cumBorna us 6ycepa nepegaun COM nopTta pekoMeHayeTcs NCnonb3oBaTh AaHHYO dyHKUumo: WaitForClearBuffer.

void WaitForClearBuf(void)
byte Stat;

__asm
{
al:mov dx,0x3FD
in al,dx
test al,0x20
jz a1
a2:in al,dx
test al,0x40
Jjz a2
3
b

Kagp oTBeTa oT perynatopa nepegaeTcs perynstopom ¢ 3aepXkor 3 — 9 Mc OT MOMEHTa NPUHATUS Kaapa
3anpoca. [ins oxuaaHusa kagpa oTBeTa He pekomeHayeTca ucnonb3osatb WinApiiSleep( ), a ucnone3osatb
OVERLAPPED cTpyKkTypy 1 onpefenstb nory4yeHue oTBeTa OT perynaropa CregyoLlmm KOAoM:

while(dwCommEvent!=EV_RXCHAR)

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

TimeOut — TaiMayT Ha nony4eHve oTeeta.

Mocne nepepayn kagpa oTBeTa perynatopy Heobxoamma naysa =1Mmc AN NepeknioYeHns B pexum npuemMa.
[ns oXxvaaHusa Takke He pekoMeHayeTcs ncnonb3oBatb dyHkumo WinApi Sleep( ).
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7.1 Tabnuua NnporpamMMHOAOCTYMNHbIX perncTpoB perynatopa MUK-22

Tabnuua 7.1 - MporpaMMHOAOCTYMNHbIE perucTpbl perynsitopa MUK-22

¢yHK":"°Ha Aapec HaumeHoBaHue napameTtpa [Onana3oH nameHeHus
NbHBIN ko perncrpa [MapameTp ypoBHA KOHdUrypaumu] (mecATUYHbIE 3HaYeHMUA)
onepauuu DEC HEX
Pernctp naentudmkaummn nsgenus [19.05]:
03 0 0 Mn.6anT - kog n mogenb nsgenusa 23 DEC, XX.23 DEC (no-6anTtHo)
Crt.6anT - Bepcus nporp. obecneyeHunss XX DEC XX.17 HEX (no-6awnTtHO)
03 1,2 1,2 CocTtosiHue amckpeTHbix Bxogos DI1, DI2 0 — OTKNKYeH, 1 — BKNOYEH
03/06 3 3 3HayeHue aHanoroeoro Bxoga All, napameTp -1999 — 9999
KaHanal
03706 4 4 3HauyeHne aHanoroeoro Bxoga Al2, napameTp -1999 — 9999
KaHana2
03 /06 5,6,7,8 5678 CocTtosiHne amckpeTHbix Bbixogos DO1 - DO4 0,— OTKMKYEH, 1 — BKNIOYEH
3HaveHve ynpasnsioLLero Bo3gencTauns, 0-999
03/06 9 9
rnogaBaemoro Ha Bbixof perynstopa 1
03/06 10 A 3HayeHve ynpaBnsioLLero BO3AencTems, 0— 999
rnogaBaemoro Ha Bbixoj perynsatopa 2
03/06 11 B Pexwum paboTbl perynstopa kaHana 1 0 — pyyHoWn, 1 — aBTomMaThy.
03/06 12 C Pexum paboTbl perynsitopa kaHana 2 0 — pyyHoR, 1 — aBTOMATKY.
03 /06 13 D 3apaHa Toyka perynsitopa 1
03/06 14 E 3agaHa Touyka perynsitopa 2
03 /06 15 F KoadpdpuumeHT yecunerms Kp [1.00] kaHana 1 1-500
03/06 16 10 KoaddpuumeHnt ycunenns Kp [2.00] kaHana 2 1-500
03 /06 17 11 Bpewms nHterpupoBaHuns Tu [1.01] kaHana 1 0 — 6000
03 /06 18 12 Bpewms nHterpupoBanuns Tu [2.01] kaHana 2 0 - 6000
03/06 19 13 Bpemsa anddpepeHumpoBanus Ta [1.02] kaHanal 0 —6000
03 /06 20 14 Bpewmsa anddepeHumpoBanug Ta [2.02] kaHana 2 0 — 6000
03/06 21, 2231 23, 1518 YcraBka MIN DO1-DO4 [5.02],[6.02], [7.02], [8.02] -1999 — 9999
03/06 25, 22% 27, 19-1C YcraBka MAX DO1-DO4 [5.03], [6.03],)[7.03], [8.03] | -1999 — 9999
03/06 29 1D CkopocTb Koppekuum [1.03] -99.9 - 99.9
03 /06 30 1E CkopocTb koppekuun [2.03] -99.9 - 99.9
03 /06 31 1F PaspeweHue npoepammuposaHusi 1[19.00] 0 — 3anpeuweHo, 1 — pa3peweHo
Tun wkanbl aHanoroBbIX BXoAos All, Al2 0-12
03 /06 32,33 2021 [3.00], [4.00]
Twn aHanorosbix BxodoB All, Al2 0 — 0-5MA, 0-20mA
03/06 34,35 2223 [3.01], [4.01] 1 — 4-20MA
[MocTosiHHas, BpemMeHn LUMgpoBoro unbTpa 0-600
03706 36,37 2425 aHanerosbIx BXodos All, Al2 [3.03], [4.03]
Honyctumas AnMTERbHOCTb MMMYNbLCHOW MOMEXM 0000 - 050,0
03706 38,39 2627 kaHanl, kaHan?2 [3.07], [4.07]
03 /06 40, 41 28 29 HwxHun npeaen wkanbl Bxoaa All,AlI2 [3.05],[4.05] -1999 — 9999
03/06 42,43 2A 2B BepxHu npegen wkanbl Bxoga Al1,Al2 [3.06],[4.06] | -1999 — 9999
[lonoxeHne geunmansHOro pasgenurens 0 — «0,000», 1 — «00,00»,
03706 44, 45 22D 1 axonos AlL, Al2 [3.04], [4.04] 2 — «000,0», 3 — <0000
CurHanusauusi otknoHeHus MIN kaHanl, kaHan2 -1999 — 9999
03 /06 46, 47 2E2F [1.05]. [2.05]
CurHanmsaums oTknoHeHmss MAX kaHanl, kaHan2 -1999 — 9999
03/06 48, 49 3032 [1.06], [2.06]
Twun TeXHONOIrMYeCcKom curHanmaaumm 0 — abcontoTHas,
03706 50,51 8233 kaHanl [1.04] n kaHan2 [2.04] 1 - feBnaymoHHas
Homep aHanoroBoro Bxoga (MCTOYHWK aHaNoroBoro 0 — aHanoroBbIii Bxog All
03/06 52, 53,54, a4 _ 37 cvrHana) Ans ynpasneHust AUCKPETHbIMU BbIXO4aMU 1 — aHanoroBbIl Bxoa Al2
55 DO1, DO2, DO3, DO4
[5.00], [6.00], [7.00], [8.00]
56.57. 58 3HayeHne UCTOYHMKA aHarnor. curHana ans -1999 — 9999
03/06 59 38 —3A ynpaBsneHus auckpeTHbiMu Bbixogamu DO1, DO2,
D03, DO4
N 61 62 Jlorvka paboTbl BbIXOAHbIX YCTPOWCTB 0-6
03/06 o3 3B-3F DO1, DO2, DO3, DO4
[5.01], [6.01], [7.01], [8.01],
64, 65, 66, 'mcTepesnc BbIXOAHBIX YCTPOWCTB 0—-9999
03/06 67 SE-43 DO1, DO2, DO3, DO4 [5.04], [6.04], [7.04], [8.04]
68. 69. 70 Twn BeiIxogHoro curHana DO1 — DO4 0 — cTaTnyeckui
03/06 ' 71’ ' 44 - 47 [5,06], [6.06], [7.06], [8.06]. 0,1- 999,9 — onuTenbLHOCTL
MMnyrnbca B CeK.
03/06 72 48 HasHaveHune guckpeTHoro Bxoga DI1 [9.00] 0 — 3 (cM. npumen. k 1.9.00,9.01)
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Tabnuua 7.1 - MporpaMMHOAOCTYMNHbIE perucTpbl perynsitopa MUK-22 (OKOHYAHUE)
¢yHK"':"°Ha Appec HaumeHoBaHue napameTtpa [Ouana3oH u3MmeHeHus
NEHLIN koA perncrpa [MapameTp ypoBHA KOHdUrypaumm] (aecsATUYHbIE 3Ha4YeHUs)
onepauuu DEC HEX
03/06 73 49 HasHayeHve guckpeTHoro Bxoga DI2 [9.01] 0 — 3 (cM. npumen. k n1.9.00,9.01)
03 /06 74,75 4A 4B Twn perynatopa  [10.03], [11.03] 0-5
PerynaTopbl B pexxume Override 0000 — oTkr.
03/06 76 4C 0001-Override ynpasneHve no min
0002- Override ynpaBneHve no max
Twn ynpaBneHus perynstopa 0 — obpaTtHoe (E=SP-PV)
03/06 71,78 4D 4E [10.04], [11.04] 1 npsmoe  (E=PV-SP)
03/06 79, 80 4F 50 Bpems mexanuama Tm  [10.00] 1 [11.00] 0 — 9999
MuHMManbHas AnuTenbLHOCTb uMmnynsca TMUH 0-9999
03706 81,82 5152 kaHanal [10.01] w kaHana2 [11.01]
3apepxka cpabaTtbiBaHus kntoven BOJNbLLE, 1-600
03/06 83, 84 5354 | MEHBIWE kananl [10.05] u kaHan2 [11.05]
30Ha He4yBCTBUTENBHOCTH 3-X MO3ULMOHHOIO 0=9999
03706 85, 86 5556 perynaTopa kaHanal [10.02] v kaHana2 [11.02]
'McTepesnc TEXHOMOrMYeCcKoW CUrHanmaaumm, 2-x 0-900
03706 87,88 5758 1 3-x no3. perynstopa [1.07] n [2.07]
CraTtnyeckas 6anaHcMpoBka 3agaHus 0 — oTknoYeHa, 1 — BknoYeHa
03706 89,90 59 5A kaHanl [10.06] n kaHan2 [11.06]
CkopoCTb AMHaMM4ecKkon GanaHCcMpoBKM 0 —9999
03/06 91,92 5B 5C kaHanl [10.07] n kaHan?2 [11.07]
03/06 93 94 5D 5E Pa3spelueHne orpaHnyenus Beixoga[10.10] n 0—aBT
[11.10] 1 — aBT + pyyH.
OrpaHuyernne MUWH Bbixoaa perynsatopos 0-999
03706 95, 96 5F 60 kaHanl [10.08] n kaHan?2 [11.08]
OrpaHuyeHne MAKC Bbixoda perynsiTopoB 0-999
03706 97,98 6162 kaHanl [10.09] n kaHan2411.09]
3HaueHwue BbIxoda perynsitopa.npu BHeLUHewn 0-999
03706 99, 100 63 64 6rokuposke kaHanl [10.13] n kanan2 [11.13]
Be3onacHoe nonoxeHue BbIxoda pPerysisTopos 0-3
03706 101, 102 65, 66 kaHanl [10.11] n kaHan2 [11.11]
103. 104 67 68 BesonacHoe nonoxeHre BbIXOAHbIX YCTPOWCTB 0 — nocnefHee NonoxeHune
03/06 105’ 106’ 69’ 6A DO1, DO2, DO3, DO4 B criydae oTkasa Aatyuka, 1 - oTkn.
’ ' nuHum [5.05],(6.05]3[7.05], [8.05] 2 — BKI.
3HaueHve 6e30MacHOro NOMOKEHNST PErynaTopoB 0-999
03/06 107, 108 6B, 6C yCcTaHaBnnBaemoro rnons3osatenem
kaHan1410.12] n kaHan2 [11.12]
03/06 109, 110 6D, 6E KannBposka Hyns Bxogos Al [16.00], [17.00] -1999 — 9999
03 /06 111, 112 6F, 70 KannbpoBka makc. Bxodos Al [16.01], [17.01] -1999 — 9999
03 /06 113 71 Kannbposka Hyns awnanor. Bbixoga AO [18.01] 0-200
03/06 114 72 Kannbposka MakesaHanor. Bbixoga AO [18.02] 500 — 1500
KonnyecTBo y4acTKOB nNuHeapusauum BXogoB 0-19
03/06 115, 116 73,74 Al1, Al24[3.02], [4.02]
03/06 117-136 75 - 88 AbcLmcehl OROPHbIX TOYEK NTMHeapu3aLny BXO40B 0 —-9999
137-156 89-9C All, Al2 [11.00] - [11.19], [13.00] - [13.19]
03/06 157-176 9D - BO OpaunHaTbl ONOPHBLIX TOYEK NMHeapu3auumn Bxogos | -1999 — 9999
177-196 Bl1-C4 Al1, Al2 [12.00] - [12.19], [14.00] - [14.19]
03/06 197 C5 Crpyktypa N[ perynsitopos 0000, 0001
03/06 198, 199 CB/C7 MeTop TemnepaTypHOI KOpPEKLMN BXOOHBIX 0000, 0001
CUrHasnoB OT Tepmonap
03/06 200, 201 c8 C9 3HayeHVe TemMnepaTypbl B peXvMe py4yHOn 1999 — 9999
KOPPEKLUMM BXOAHbIX CUrHanoB OT TepMonap
03 202 CA 3HayeHne KoppeKLMM NokasaHuii JaTymka 1999 — 9999
TEepMOKOMMNeHcaLmum
03 203 CB CnyxebHasa nHdopmauus
03/06 204 cc MCTOYHMK aHanoroBoro curHana Ans ynpasneHns 0-5
aHanoroBbIM Bbixogom AO  [9.02]
HanpasneHwue BbixogHoro curHana AO  [9.05] 0 —npsimon (AO =vy)
03706 205 cb 1 — nHBepcH. (AO = 100% - y)
HavyanbHoe 3Ha4YeHune BXOAHOro curHana pasHoe
03/06 g06 CE 0% BbixogHoro curHana AO  [9.03] -1999 - 9999
KoHeuHoe 3HauyeHne BXOOHOro curHana paBHoe
03/06 207 CF 100% BbixogHoro curHana AO [9.04] -1999 - 9999
03/06 208 DO Tvnbl NnaHenen NHaMKaumm [9.06] 0000, 0001
03 209, 210 D1, D2 BHYTpeHHsIs nepemMeHHas crnexeHus 3a BbIXOA0M 0— 100%
MO-umnynbcHoro perynsitropa kaHanos 1 n 2
D3 TariM-ayT Kagpa 3anpoca B CUCTEMHbIX TaKTax 4 -200
03 211 i
1 takT = 250 MKC
03 212 D4 CeteBow agpec (Homep npubopa B cetu) 0-255
03 213 D5 CkopocTb obmeHa 0-12

Mpumeyanue. Perynatop MUK-22 obmeHuBaeTcs gaHHbiMu no npotokony Modbus RTU B pexume "No Group Write" -
CTaHAapTHbI NpoTokon 6e3 NoaaepXK1 rpynnoBoro ynpaBneHust AMCKPETHBIMU CUTHaNamu.
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7.2 MODBUS npoTtokon
7.2.1 ®opmart Kaxxgoro 6anMTa, KOTOpbI NPUMHUMAETCS U NepeAaeTcsl perynsaTopamMmu cnegyroLwmn:

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

Kagp Modbus coobLieHuns cneaytoLmin:

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

Fpe k<16 — konuyecTBO 3anpalwmBaeMbix peructpoB. Ecnu B kagpe 3anpoca 3aka3aHo 6Gonee 16
peructpos, perynatop MUK-22 B oTBeTe orpaHnyMBaeT nx KONMYeCcTBO A0 NepBbiX 16-TuperncTpoB.

7.2.2 Device Address. Agpec ycTponctea

Apgpec perynsartopa (slave-yctpoictea) B cetu (1-255), no kotopomy obpaliaetcs SCADA cucrtema
(master-yctponcteo) co csouM 3anpocoMm. Korga yaaneHHbI KOHTponnep nockbinaeT CBOW OTBET, OH pasMeliaeT
3TOT e (COBCTBEHHBIN) agpec B 3TOM Morle, 4Tobbl master-ycTpoicTBO 3Hano Kakoe slave-yCTpoicTBO oTBevaeT Ha
3anpoc.

7.2.3 Function Code. ®yHKLUMOHaNbLHbLIA KOA4 onepauum

MWK-22 nogaepxuBaeT crneayrowmne yHKUnn:

Function Code DyHKUMA
03 YTteHune peructpa(os)
06 3anncb B 04VH perucTp

7.2.4 Data Field. None nepegaBaeMbIX JaHHbIX

Mone paHHbIX coobueHus, nocbinaemoromSCADA CUCTEMOW yaaneHHOMY KOHTPOMNEepy COAEpXWUT
£06aBoYHO MHGOPMaUMto, kKoTopas Heobxoauma slave-ycTpoiicTey Anst aetanusauum dyHkumm. OHa BKIoYaeT:

® HayarnbHbIN agpec perncTpa u KonMyYecTBo PermeTpoB Anst yHkumm 03 (YTeHne)

® afpec permctpa n 3HavyeHHue atoro‘permctpa anga gyHkumm 06 (3anuchb).

Morne AaHHbIX COOBLLEHUS, NMOCHINIAEMOF0,B OTBET YAaneHHbIM KOHTPOJIIEPOM COAEPXKUT:
® KOnM4yecTBO GaiiT oTBeTa Ha chyHKUMio 03 .coaepxuMoe 3anpallvBaeMbiX PErMCTPOB
® a/pec perncTpa U 3HauyeHHWUE BTOro perucTpa Ans yHkumm 06.

7.2.5 CRC Check. None 3Ha4yeHUs1 KOHTPOSIbHOW CYyMMblI

3HayeHVe 3TOro nomns - pe3ymbTaT KOHTPOSS C MOMOLLbI0 LIMKNMYeckoro m3bbiTouHoro kopga (Cyclical
Redundancy Check -CRC).

Mocne opmupoBaHusimeoobweHns (address, function code, data) nepepaiolwee YCTPOWUCTBO
paccuntbiBaeT CRC ko u NOMeLlaeT ero B KoHel, coobuieHus. MpruemMHoe ycTporcTBo paccunteiBaeT CRC koa
NPUHATOro coobLeHns n,cpaBHMBaET ero ¢ nepegaHHbiM CRC kogom. Ecnn CRC kop He coBnagaert, 370 o3HavaeT
YTO MMEET MEeCTO KOMMYHUKaLMOHHas owmnbka. YCTPOMCTBO He BLIMOMHAET AEWCTBUMI U HE OAeT OTBET B Cryvae
o6HapyxeHus CRC ouinbku.

NocnepoBatensHocTe CRC pacyeTos:

. 3arpyska CRC peructpa (16 6uT) eguHuuamn (FFFFh).

. Ncknrovatowee UITN ¢ nepebivn 8 6uT Gaita coobLueHus n cogepxmumbim CRC peructpa.
~CpoBur pesynbTaTta Ha oguH 6UT BNpaBo.

. Ecnu cosuraemeii 6ut = 1, nckntovatowee UMW coaepxxmumoro pernctpa ¢ AO01h 3HauyeHuem.

. Ecnn cgsrraembiii 6UT Hynb, NOBTOPUTL Luar 3.

. NoBTopATh Wwarun 3, 4 1 5 noka 8 caBuroB He GyAyT UMETL MECTO.

. Uckntovarowee UITN co cnepyrowmmm 8 6ut Gawta coobLueHns n cogepxmmbivm CRC peructpa.
. MoBTOpATHL Warn ot 3 go 7 noka Bce 6anTbl coobLleHns He obpaboTatoTcs.

. KoHeuHoe copepxunmoe pernctpa un 6ygeTt 3HayeHneM KOHTPONbHOW CyMMbI.

O©CoOo~NOOA~WNE

Korga CRC pa3smelyaeTtcs B KOHUe cooblennsi, Mnagwmin 6ant CRC nepegaeTcs nepebiM.
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7.3 Mpumep pacyeTa KOHTPOJbHOMU cyMMbl (CRC)

Appec yctporictBa 06, onepauus yteHue (kog 03), HayanbHbIM pernctp 0008, yncno permctpos 0001

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

PacueT koHTponbHoM cymmbl. CRC Calculation

Function code

Load 16 bit register to all 1
First byte is address 06

Exclusive OR
1st shift
A001
Exclusive OR
2nd shift
A001
Exclusive OR
3rd shift
A001
Exclusive OR
4th shift

5th shift
A001
Exclusive OR
6th shift

7th shift
A001
Exclusive OR
8th shift

Second byte Read 03

Exclusive OR
1st shift

2nd shift

3rd shift
A001
Exclusive OR
4th shift

5th shift
A001
Exclusive OR
6th shift

7th shift

8th shift

Third byte Starting reg 00

Exclusive OR
1st shift

2nd shift
A001
Exclusive OR
3rd shift
A001
Exclusive OR
4th shift
40.41

A001

Function code

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

8th shift

Two byte (16 bit) Register Overflow
HB LB Bit
1111 1111 1111 1111 O
0000 0110
1111 1111 1111 1001
0111 1121 1111 1100 1
1010 0000 0000 0001
1101 1111 1111 1101
0110 1121 1121 1110 1
1010 0000 0000 0001
1100 1111 1111 1111
0110 0111 1111 1111 1
1010 0000 0000 0001
1100 0111 1111 1110
0110 0011 1121 1111 O
0011 0001 1121 1111 X
1010 0000 0000 0001
1001 0001 1111 1110
0100 1000 1111 1111 O
0010 0100 0111 1111 1
1010 0000 0000  QOO1
1000 0100 0111 1110
0100 0010 0011 1111 ». O
0000....0011
0100 0010 0011 . 1100
0010 0001 0001 1210 O
0001 0000 ,1000 1111, O
0000 1000 0100 0111 1
1010 0000 0000/ 0001
1010 1000 0100 0110
0101 0100 0010, 0011 O
0010 1020, 0001°  OOO1 1
1010 4 0000 » 0000 0001
1000,, 1010 0001 0000
0100 0101 0000 1000 O
0010 0020 1000 0100 O
00010001 » 0100 0010 O
0000 0000
0001 », 0001 0100 0010
0000 1000 1010 0001 O
0000 »»,0100 0101 0000 1
1010 0000 0000 0001
1010 0100 0101  OO0O1
0101 0010 0010 1000 1
1010 0000 0000 0001
1111 0010 0010 1001
0111 1001 0001 0100 1
1010 0000 0000 0001
Two byte (16 bit) Register Overflow
HB LB Bit
1101 1001 0001 0101
0110 1100 1000 1010 1
1010 0000 0000 0001
1100 1100 1000 1011
0110 0110 0100 0101 1
1010 0000 0000 0001
1100 0110 0100 0100
0110 0011 0010 0010 O
0011 0001 1001 0001 O
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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 0120 0120 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 1121 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 1200 1
A001 1010 0000 0000 0001
Exclusive OR 1110 1010 1011 1101
3rd shift 0111 0101 0101 1170 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 4 0000 », 0000 0001
Exclusive OR 1001, 0010 1010 1010
7th shift 0100 1001 0101 0101 0
8th shift 0010 0200 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 01000010 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 cooblyeHne. Transmitted Message:

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

ne «<NUMBER OF REGISTERS» <16 — konnyecTBO 3anpallmBaeMblX pernctpoB. Ecnu B kagpe 3anpoca
3aka3aHo Gonee 16 peructpos, perynsatop MUK-22 B oTBeTe orpaHuMuMBaeT UX KONMYECTBO [0 NepBbiX 16-Tu
perncrpos.

Mpumep pacyeTa KOHTPOJILHOM CYMMbI Ha si3blike CU

Example of CRC calculation in "C" language

unsigned int crc_calculation (unsigned char *buff, unsigned char number_byte)

{

unsigned int crc;
unsigned char bit_counter;

crc = OxFFFF; // initialize crc

while ( number_byte>0 )

crc = *buff++ ; // crc' XOR with/ data
bit_counter=0; // reset countéer
while ( bit_counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1; // shift to the right 1 position
crc A= O0xA001;  Z/ crc XOR with O0xA001
}
else
crc >>=1; // shift to the right 1 position
}
bit_counter++; // increase counter
¥
number_byte--; // adjust byte counter
3
return (crc); // final result of crc
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7.4 ®dopmaTt KOMaHA

YteHune Heckonbkux pernctpon. Read Multiple Register (03 )

Cnegyowmin hopmat ucnonb3yetca Afs nepegayy 3anpocoB OT KOMMbOTepa U OTBETOB OT yAaneHHoro
YyCTpOMCTBA.

3anpoc yctpounctBy SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB HB
OTtBeT ycTtponuctea. 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

e «NUMBER OF REGISTERS» 1 n <16 — KONMM4YeCcTBO 3anpaluMBaemblX peructpoB. Ecnv B kagpe
3anpoca 3akasaHo 6onee 16 peructpos, perynstop MUK-22 B oTBeTE orpaHMynBaEeT ux KoJIM4ECTBO A0 nepBbix 16-

TU PErCTPOB.

Mpumep 1.

1. YteHune perucrtpa

3anpoc yctpounctBy. SENT TO DEVICE: Address 1, Read (03)

register 1 (Setpoint)

DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OTBeT ycTtponctea. 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. 3anuchb B perucTp
Cnegytolan koMaHaa 3anucbiBaeT onpeaenieHHoe 3HadeHne B pernctp. Write to Single Register (06)

3anpoc u oTBeT ycTponcTBa. 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:

YcTtaHoBuTb Bpems anddepeHumpoBaHmns perynatopa 74 cekyHAbl B ycTporcTee ¢ agpecom 20.
Set Td to 74 sec (004A Hex) on Device address 20.

3anpoc yctpouctBy. 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
OTtBeT ycTtponctea. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
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8 Yka3zaHue mep 6e30nacHOCTU

NPEANOYINPEXAOEHUE

1 MpeHeGpexeHne MepamMu NPefOCTOPOXKHOCTU U NMpaBUIaMu 3KcnnyaTaumum
MOXeT CcTaTb MNPUMYMHON TPaBMUPOBAHUA MNepcoHana wnM MNOBpPeXAeHusA
o6opynoBaHus!

2 0Ona obGecneyeHus 6e3onacHoro Ucnonb3o0BaHUA OGOPy,U,OBaHVIH
HEeYKOCHUTEeJIbHO BbINONHANTE YKa3aHusA AaHHOW rnaBbl!

8.1 K akcnnyatauum perynsitopa MWK-22 ponyckatoTcs nuua, vMelolme paspelleHue ans pabotbl Ha
3neKTpoycTaHoBKax HanpshxeHvem Ao 1000 B 1 usyumBLIME pyKOBOLACTBO MO SKCMMyaTaLum B NonHoM oGbeme.

8.2 Okcnnyatauma perynatopa MWK-22 paspewaetcs MApW  HanmMyMnm  UMHCTPYKUMM MO TEXHWKe
6e3onacHOCTW, YTBEPXOEHHOW npeanpuatTuem-notpedbutenem B YCTAHOBNEHHOM MOpPSOKE W y4uTbiBaKOLLEN
crneundurky MpUMEHEHUsT perynatopa Ha KOHKpeTHoM obObekTe. [Mpu akcnnyatauum Heobxogmmo cobniogatb
TpeboBaHusa aencTeyrowmx npasun MNTO n MNTH gna anekTpoycTaHOBOK HanpsbkeHuem o 1000B.

8.3 Perynatop MUK-22 pgorkeH aKchmnyaTMpoBaTbCshnB COOTBETCTBUM C TpeboBaHMSIMU OENCTBYOLLMX
"MpaBun yctponcTea anekTpoyctaHosok" (MYJ).

8.4 Ncnonb3ayinTe HanpshkeHus nuTaHnsa (220B/50 L IEPEMEHHOrO ToKa), COOTBETCTBYOLME TpeboBaHUSIM
K anektponuTaHuto ansa perynaropa MUK-22. lMpu nogaye HanpskeHus nutaHns HeobxoamMmoe ero 3HayeHune
OOIMKHO yCTaHaBnMBaTbCs He boree, yem 3a 2-3 Cek.

8.5 Bce MOHTaxHble UM npodunakTMyeckme paboTsl [OMKHbI NPOBOAWUTBLCS MPU  OTKIOYEHHOM
3MEKTPONUTaHUN.

8.6 3anpewaeTca nogknoyaTh U OTKIOYaTb COeQUHUTENMW NPY BKIKOYEHHOM 3MNEKTPONUTaHUM.

8.7 TwaTenbHO NpoM3BOAMTE MOAKMYEHNE C cobnogeHnemM MNONSpHOCTU BbIBOAOB. HenpaBunbHoe
NOAKMIYEHNE UIN MNOAKMYEHME pa3beMOB Mpu BKMAKOYEHHOM MUTAHMM MOXET MNPUBECTU K MOBPEXOEHUIO
3NEKTPOHHBLIX KOMMOHEHTOB NMpubopa.

8.8 He nogkntoyaite Henmcnons3yemble BbIBOAbI.

8.9 Mpu pasbopke npuGopa Ans YeTpaHeHust HemcnpaBHocTel perynstop MUK-22 gomkeH GbiTb OTKMOYEH
OT CeTU 3NeKTPONUTaHNSI.

8.10 Mpu useneveHun mpubopa 13 kopnyca He npuKacaiTecb K ero 3reKTPUHECKUM KOMMOHEHTaM U He
rnogsepraviTe BHYTPEHHME Y3rbl U YacTy yaapam.

8.11 Pacnonarante perynsrop MMUK-22 kak MOXXHO Janee OT YCTPOWCTB, reHEPUPYIOLLIMX BbICOKOYACTOTHbIE
nanyyeHne (Hanpumep, BY-neuns BY-cBapoyHble annapaTbl, MallunHbI, UK Npubopbl UCNOMb3yOLWME UMMYIbCHbIE
HanpsixeHus) Bo n3bexaHue cooes B paboTe.
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9 MNopsafoK YCTAaHOBKU U MOHTaXa

9.1 TpeboBaHUA K MeCTy YCTaHOBKMU
9.1.1 Perynatop MWK-22 paccynMTaH Ha MOHTaX Ha BEPTUKarbHOM NaHenu anekTpoLnTOB.

9.1.2 PerynsiTop [OIMKEH YCTaHaBNMBAaTbCS B 3aKpbiTOM B3pbiBOGE3onacHoM U noxapobe3onacHoM
nomMeLleHun. Mcnonb3yinte npuGop nNpu Temnepatype W BMaXHOCTU, OTBevYalWwmx TpeGoBaHMSAM W yCroBUSIM
aKCMMyaTauum yka3aHHbIM B rnaBe 3 HaCTOSALLEero pyKoBOACTBA.

9.1.3 He 3arpomMoxpganTte nNpoCTPaHCTBO BOKPYr YCTPOWCTBA AN HOpPMarnbHOro TemnoobomeHa. OteBeanTe
[OCTaTOMHO MecTa AN eCTECTBEHHOW BEHTUNAUMM YyCTpoicTBa. He 3akpbiBanTe BEHTUNALMOHHBIE, OTBEPCTMS Ha
Kopnyce ycTpoincTea. Ecnv npnbop nogsepraeTcs HarpeBaHuio, AS ero oxnaxaeHnst 4o TemnepaTypbl Huke 50°C,
UCMNOnb3ynTe BEHTUNATOP.

9.1.4 M'abapuTHble U NpUCOEAMHUTENbBHbIE pa3Mepbl perynsatopa MUK-22 npueeagHbl B ApUIioxeHnmn A.

9.2 CoeguMHeHMe C BHELWHUMM yCTpOﬁCTBaMM. BxogHble ¥ BbIXOAHbIE Lenu

9.2.1 BHUMAHME!""! Tpwn nogkniodeHun perynstopa MUK-22 cobniogath ykasaHusi mep 6e30nacHoCTm
pasgena 8 HacTosLwero pykoBoacTea.

9.2.2 KabenbHble cBs3n, coeguHsaowme perynatop MUK-22/ nogkniovaloTcs yepes KeMMHbIE KOMNOAKM
COOTBETCTBYIOLMX KINEMMHO-G/04HbIX COeduHUTENen B COOTBETCTBMU C TpebGoBaHuamu dencteyowmx “MNpasun
YCTPONCTBA 3MEeKTPOYCTaHOBOK".

9.2.3 lNogkntoyeHne BXoOoB-BbIXOAOB K perynatopy MUK-22 npousBogAaT B COOTBETCTBUM CO CXEMamm
BHELLHWX COeANHEHUI, NPUBEAEHHbIX B NPUMoXeHun b.

9.2.4 Tlpn NOAKMIOYEHUN FUHWUA CBA3WM K BXOAHBLIM W BbLIXOAHBLIM KrMemMmam MpUHUManTe Mepbl Mo
YMEHBLUEHUNIO BIUSHUSA HaBeAEeHHbIX LUYMOB: UCMO0Mb3ylUme BXOAHbIE W “(UNK) BbIXOAHbIE LUyMONodasnstoLme
GunbTpbl Ana perynatopa (B T.4. ceTeBble), Lymonodaendwowme unbTpbl Ans nepudepuiHbIX YCTPOWUCTB,
ncnonb3ynTe BHYTPEHHNE undpoBble unbTpbl aHanorosbIX BXoAos perynaropa MUK-22.

9.2.5 He ponyckaeTcst 06beanHATL B OAHOM Kabene (kryTe) Lenu, no KoTopbiM NepefatoTcst aHanorosble,
UHTEePdENCHbIE CUrHamNbl U CUMbHOTOYHbIE CUTHarbHbIE UMW CUMLHOTOYHbIE CUNOBbIE LUenu. [na ymeHbLleHUs
HaBeEHHOro LWyMa OTAenuTE NUHUWM BbICOKOrO HAMPSHKEHWUs, UNN NINHWUK, NPOBOASALLME 3HAYUTENbHbIE TOKKU, OT
APYIMX NWHWA, a Takke u3berante napannensHOrO, uAW O6LWero MOAKMOYEHUA C JNIMHUSMW NUTaHUS MpuU
NOAKIIOYEHUN K BbIBOAAM.

9.2.6 HeobxogmmocTb 3akpaHMpoBaHWs kabenew; no KOTopbiM nepegaeTcs MHOpMauusi, 3aBUCUT OT
ANWHbl kabenbHbIX CBSI3e U OT YPOBHsSI/MOMEX B 30HE Mpoknagku kabens. PekomeHgyeTcs ucnonb3oBaTb
n3onupyowime Tpyoku, kKaHanbl, NOTKA MNWBGKPAHUPOBaHHbIE MUHUN.

9.2.7 [TlpuMeHeHne 9KpaHMPOBAHHOW BUTOW Mapbl B  MPOMbLIWIEHHBIX  YCMOBUAX  SABMNAETCH
npeanoyTUTENbHbIM, MOCKOMbKY 3TO o6ecneyvBaeT noslyYeHne BbICOKOrO COOTHOLUEHWUS CUrHam/lym v 3awuTty oT
CWHpasHoM nomexm.

9.2.8 lMopkniovante crtabunmsatopblsuin Lymonoaasnsowme punbTpbl K NepudepuintHbIM yCTponcTBam,
rEHepUpYOWUM  3MEKTPOMArHUTHLIE w4 UMMYMbCHbIE MOMEeXW (B 4acTHOCTW, MOTOpaM, TpaHcdopmaTopam,
corneHonaam, MarHUTHbIM KaTyLllkam 1 ApYFUM YyCTPONCTBAM, MMEIOLLMM U3NyYatoLne KOMMNOHEHTbI).

9.3 MNoAaknoyeHne INeKTponMTaHma 6nokos

9.3.1. BHUMAHMUE"! Tlpn. NOOKMOYEHWMN SNEeKTPOnNuTaHus perynstopa cobniogatb ykasauus Mep
6es3onacHoCTM pasaena 8 HacTosLLEro PyKOBOACTBA.

9.3.2. Ina obecneyeHuss ctabunbHon paboTbl 0GopyAoBaHWA KkonebaHWs HanpsKeHWs M 4acToThbl
nuTaloWwen 3NeKTPoceT! AOIMKHLI HaxoaMTbCs B Npedenax TexHudeckux TpeboBaHuii, ykasaHHbIX B pasgene 3, a
AN KaXA0ro CoCTaBASALLIEr0 KOMMOHEHTa CUCTEMbI — B COOTBETCTBMM C UX PYKOBOACTBaAMM No akcnnyatauun. [pu
HeobXxoAMMOCTW, AN HEMPEepbIBHbIX TEXHONOrMYeCKUX MpoLIeccoB, AOMKHa ObiTb MpegycMoTpeHa 3awmTa oT
OTKIOYEHMS (UK BbIXOA4A M3 CTPOST) CUCTEMbI NOAAYMN INEKTPONUTAHUSI — YCTaHOBKON UCTOYHMKOB BecnepeboinHoro
nuTaHus.

9.3.3. ng perynatopoB C WCMONHEHMEM ANA NUTaHUS OT CeTW nepemeHHoro Toka 220B nposopa
3MeKTponMTaHUS NMOAKMI0YATCA pa3beMHbIM COeANHUTENEM, PacronoXeHHbIM Ha 3adHen naHenu perynsaropa.

9.3.4. YcTaHaBnvBas WyMONOAAaBnsowmni hunbTp (CUrHanbHbIA UNn ceTeBown), oba3aTenbHO YTOYHUTE ero
napameTpbl (MCMoOMb3yemMoe HanpskeHne K mponyckaemble Toku). Pacrnonarante unbTp Kak MOXHO Gnvxe K
perynaTopy.
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10 NMNoaroToBKa K paboTe. Nopsaaok paboTbl

10.1 MoproToBKa K paboTe

MoakntoveHne BXo40B-BbIXOO0B K perynatopy MWK-22 nponsBogaT B COOTBETCTBMM CO CXEMAMU BHELLUHUX
COEUHEHN, NPUBELEHHbIX B NPUNOXeHUn b.

10.2 KoHdurypaumsa npubopa

Perynatop npeacraensiet cobow cBoOOAHO KOHMUIypupyeMbli KOMNaKTHbIN Npnbop. MNonb3oBaTtens, He
MMEIOLMIA 3HaHUA U HaBbIKOB NPOrpaMMMpPOBaHUSA, MOXET MPOCTO Bbi3blBaTb U UCMOMNHATh pasfanyHble PyHKUUK
nyTem koHdpurypaumm perynsatopa MUK-22. Perynatopsl MUK-22 oveHb rubkue B MCNonb3oBaHWM N MOryT GbICTPO #
nerko, U3MEeHMBLUN KOHMUrypaumio, BbIMOMHWUTL OONbLUMHCTBO BCTpevaembix TpeboBaHwi u 3agad ynpaBneHus
TEXHOMOIMYECKUMM NpoLeccamu.

Perynatopbl MAK-22 koHUrypmpyloTcs yepes nepeaHiol MaHenb npubopa Win, Yepes ranbBaHNYeckn
pasgeneHHbin MHTepdenc RS-485 (npotokon ModBus), 4To Takke No3BONseT UEMONMb30BaTBNIPNOOP B KayecTBe

yAaneHHOro KOHTpossiepa nNpu paboTe B COBPEMEHHbIX CETAX ynpaBneHns n cbopa nHhopmaLmu.

MapameTpbl koHdUrypaumu perynsitopa MUK-22 coxpaHsiloTcs B 9HEProHe3aBUCUMON namsaTu v npubop
cnocobeH BO306GHOBMTL BBIMOSIHEHME 3a4ad ynpaBfieHWs Mocre npepbiBaHus HanpsbkeHus nuTaHus. Batapes
pe3epBHOro NUTaHWUs He UCMONb3yeTCs.

Mporpamma koHdurypaumm perynatopa MUK-22 gomkHa ObITb cOCTaBrneHa 3apaHee 1 ogopmneHa B Buae
Tabnuubl (CM. Nnpunoxexve B), yTo n3basuTt nonb3osaTens OT oWwWMbOK NPV BBOAE NapameTpoB KOHUrypaumm.

HasHayeHne anemMeHTOB nepedHen naHenu,

Ha3Ha4YyeHne CBeToaAMOAHbIX WHOWMKATOPOB W KnaBull

npencTaBrieHo B COOTBETCTBYOLWNX pasgenax rnasbl 5. [Nopsgok KOH(*)VIpraLlVIVI M3MOXeH B rnase 6.

10.2.1 MopsapoK HACTPOMKM aHaNoroBbIX BXOA4OB

Mpwn HacTpolke N NepecTporike C OQHOrO TUMa BXOAHOro CUFHana Ha Apyrow Tun, HeobXxoauMo NPUBECTM B

COOTBETCTBME crieayollee:

- napameTpbl MEHIO KOHDUrypaLum, oTBEYaoLLME TUIY BXOAHOrO CurHana,

- NMOJIOXKEeHUA NepemMblveKk Ha KNEMMHO-6T0MHOM CoeJUHUTENE,

- NONOXEHWS NepeMblYek Ha MoZyre YHMBEPCanbHbIX BXOAOB (YCTaHOBIIEHHOM BHYTPU NpuGopa).
Tunbl BXOAHbLIX CUrHaNoB U NonoXeHusl nepeMbldek mpuBeaeHsl B Tabnuue 10.1.

Tabnuua 10.1 - Tunbl BXOOHbIX CUTHANOB 1 COOTBETCTBYHOLLME UM MOJTIOXKEHUA NepeMblHEeK

MonoxeHue MonoxeHue
Kop nepeMblyek Ha nepeMblyeK Ha
THN BXOAHOrO CUrHaNa BXxoAaa fipun MapameTp MeHIo KB3-25-11, mopyne
3aKkase KOHdurypaumm KB3-28P-11, YHUBepcanbHbIX
nsgenusa KB3-28K-11, BXOA0B
KB3-28C-11 (puc.10.1)
AHanoroBbIf Bxog All

0-5 MA RBx=400 Om 01 [3.00]=0000, [3.01]=0000 JP1[1-2], [7-8] J1 [3-4], J3 [5-6]
0-20 MA, RBX=100 OMm 02 [3.00]=0000, [3.01]=0000 JP1 [1-2], [5-6] J1 [3-4], J3 [5-6]
4-20 MA, RBx=100 Om 03 [3.00]=0000, [3.01]=0001 JP1 [1-2], [5-6] J1 [3-4], I3 [5-6]
0-10B, RBXx=25 kOM 04 [3.00]=0000, [3.01]=0000 JP1 [2-4], [5-7] J1 [3-4], J3 [5-6]
0-75 mB 05 [3.00]=0000, [3.01]=0000 JP1[1-2], [5-7] J1 [3-4], J3 [1-2]
0-200 mB 06 [3.00]=0000, [3.01]=0000 JP1 [1-2], [5-7] J1 [3-4], I3 [3-4]
0-2B 07 [3.00]=0000, [3.01]=0000 JP1[1-2], [5-7] J1 [3-4], J3 [5-6]
TCM 50M, -50 ... +200°C 08 [3.00]=0002 JP1 [1-2], [5-7] J1[1-2], 33 [3-4]
TCM 100M, -50 ... +200°C 09 [3.00]=0003 JP1[1-2], [5-7] J1[1-2], 33 [3-4]
TCM rp.23, -50 ... +180°C 10 [3.00]=0004 JP1[1-2], [5-7] J1[1-2], 33 [3-4]
TCI 501, Pt50, -50 ... #650°C 11 [3.00]=0005 JP1[1-2], [5-7] J1[1-2], 33 [3-4]
TCIM 100M, Pt100, -50 ... +650°C 12 [3.00]=0006 JP1[1-2], [5-7] J1[1-2], 33 [3-4]
TCMrp.21, -50 ... +650°C 13 [3.00]=0007 JP1[1-2], [5-7] J1[1-2], 33 [3-4]
TXKK (J), 0 ... #1100°C 16 [3.00]=0010 JP1[1-2], [5-7] J1 [3-4], J3 [1-2]
TXK (L), 0°...+800°C 15 [3.00]=0011 JP1 [1-2], [5-7] J1 [3-4], J3 [1-2]
TXKH (E), 0 ... +850°C 17 [3.00]=0012 JP1[1-2], [5-7] J1 [3-4], J3 [1-2]
TXA (K), 0 ... +1300°C 14 [3.00]=0013 JP1[1-2], [5-7] J1[3-4], 33 [1-2]
TMM1o (S), 0 ... +1600°C 18 [3.00]=0014 JP1[1-2], [5-7] J1[3-4], 33 [1-2]
TMP (B), 0 ... +1800°C 19 [3.00]=0015 JP1[1-2], [5-7] J1[3-4], 33 [1-2]
TBP-1 (A-1), 0 ... +2500°C 20 [3.00]=0016 JP1[1-2], [5-7] J1[3-4], 33 [1-2]
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MpopomkeHne Tabnuupbl 10.1

AHanorosbil Bxog Al2
0-5 MA RBx=400 Om 01 [4.00]=0000, [4.01]=0000 JP2[1-2], [7-8] J2 [3-4], J4 [5-6]
0-20 mA, RBX=100 O™ 02 [4.00]=0000, [4.01]=0000 JP2 [1-2], [5-6] J2 [3-4], J4 [5-6]
4-20 mA, RBx=100 Om 03 [4.00]=0000, [4.01]=0001 JP2 [1-2], [5-6] J2 [3-4], J4 [5-6]
0-10B, RBx=25 kOM 04 [4.00]=0000, [4.01]=0000 JP2 [2-4], [5-7] J2 [3-4], J4 [5-6]
0-75 mB 05 [4.00]=0000, [4.01]=0000 JP2 [1-2], [5-7] J2 [3-4], 34 [1-2]
0-200 mB 06 [4.00]=0000, [4.01]=0000 JP2 [1-2], [5-7] J2 [3-4], J4 [3-4]
0-2B 07 [4.00]=0000, [4.01]=0000 JP2[1-2], [5-7] J2 [3-4], J4 [5-6]
TCM 50M, -50 ... +200°C 08 [4.00]=0002 JP2 [1-2], [5-7] J2 [1-2], J4 [3-4]
TCM 100M, -50 ... +200°C 09 [4.00]=0003 JP2 [1-2], [5-7] J2 [1-2], J4 [3-4]
TCM rp.23, -50 ... +180°C 10 [4.00]=0004 JP2 [1-2], [5-7] J2[1-2], J4 [3-4]
TCI 50I1, Pt50, -50 ... +650°C 11 [4.00]=0005 JP2 [1-2], [5-7] J2 [1-2],34 [3-4]
TCIM 1000, Pt100, -50 ... +650°C 12 [4.00]=0006 JP2 [1-2], [5-7] J2[1-2], J4 [3-4]
TCMrp.21, -50 ... +650°C 13 [4.00]=0007 JP2 [1-2], [5-7] J2[1-2], J4 [3-4]
TXKK (J),0... +1100°C 16 [4.00]=0010 JP2 [1-2], [5-7] J2 [3-4], J4 [1-2]
TXK (L), 0°...+800°C 15 [4.00]=0011 JP2 [1-2],[5-7] J2)[3-4], J4 [1-2]
TXKH (E), 0 ... +850°C 17 [4.00]=0012 JP2 [1-2], [5-7] J2 [3-4], J4 [1-2]
TXA (K), 0 ... +1300°C 14 [4.00]=0013 JP2 [1-2], [5-7] J2 [3-4], J4 [1-2]
TMMN10 (S), 0 ... +1600°C 18 [4.00]=0014 JP2 [1-2], [5-7] J2 [3-4], J4 [1-2]
TMP (B), 0 ... +1800°C 19 [4.00]=0015 JP2 [1-2], [5-7] J2 [3-4], J4 [1-2]
TBP-1 (A-1), 0 ... +2500°C 20 [4.00]=0016 JP2 [1-2], [5-7] J2 [3-4], J4 [1-2]

MpumeyaHus.

1. TonoxeHue nepemMbiiek Ha KIEeMMHO-GMOYHOM coeauHuTene| Anst HacTPOWMKM aHaroroBbiX BXOAOB [AOMKHO
COOTBETCTBOBATbL MOJIOXKEHWIO NEePEMbIYEK HA aHAIOrOBOM BXOAE Ha Mofyne yHUBepcarbHbIX BXOLOB, @ Takke COOTBETCTBOBaTb
HOMepy NnapameTpa MeHI0 KOHUrypaLmy aHanoroBoro BBoAa OTBEYAIOLLEro 3a TUM BXOAHOTO curHana.

2. CmelleHne BxoaHoro curHana 4-20MA ycTaHaBnvMBaeTCs NporpaMMHo.
3. XapaKTepucTukn TUNoB BXOAHbIX CUrHanoB npveeaeHsl B pasgene 3.

4. Mopsigok KaJ'IM6pOBKI/1 BXOAHbIX aHanorosblX cUrHanos npuseeH B pasaene 11.

'
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PucyHok 10.1 — NonoxeHue nepemblyek Ha nnate BXOAOB

10.3 Pexxum PABOTA

Mocne BbINOMHEHMSA Onepauuii koHdUrypaumm, perynatop nepesogsat B pexum PABOTA (cm. rnasy 6)
Haxumas knasnwy [D]. TOT nepexon Takke OCYLLECTBASETCA aBTOMATWYECKN MO MCTEYEHUM OKOMO 2-X MUHYT,
Aaxe ecnv napameTpbl He 6binv MoandUUMPOBaHbLI U HE HaXvMManacb HW OofHa knasuvwa, npubop nepevger B
pexum PABOTA. B péexume PABOTA npoucxogaut mamepeHne n obpaboTka BXOAHbIX CUrHaNoB MO 3agaHHOMW
nporpaMmme, a Takke oOpMMpoBaHMe BbIXOAHOIO YNpaBrisioLLero BO3AEViCTBIS.

[Ina BOCCTaHOBMEHWS MapamMeTpOB HaCTPOWKM MPEeAnpuSaTAS u3rotoButens (ycTaHoBKa 3Ha4YeHW no-

YMOJYaHMN0) HEOOXOAMMO:

® OTKIMKOYNTb NUTaHUE peryndartopa,

e HaxaTb knasuwy [¢],

e yaepxuBas HaxaTon knasuwy [¢'] BKMHOYATL NUTaHKeE,

® OTNYCTUTb Knasuwy [&].

Mocne npoBeaeHWs f4aHHOW onepauun HeobxoanMO NMPOM3BECTU COXPaHEHWEe napamMeTpoB MO-yMOMYaHuo
B 9HEproHesaBMcumon namatu (cm. pasgen 6.5.5).

BHumaHue! Heob6xod0umo noMHUMb, 4Ymo O0aHHasi oyHKUUsI He umeem obpamHo20 Oelicmeusi.
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10.4 NepepaTto4Han cdpyHkuua NMUO-perynaropa MUK-22

Perynatop MUK-22 noctpoeH Takum o6pa3oM, YTO B npouecce paboThl B KaXabli MOMEHT BPEMEHU t Ha
BbIxogde perynsatopa 6yaeTt dopmumpoBaTtbcs Bo3gencTeme Y(t) B 3aBMCMMOCTM OT BXOOHOrO curHana perynsropa
E(t) — paccornacoBaHvne Mexay BXxoAHbIM napameTpoM PV 1 3agaHuem perynsatopa SP.

3aBnCMMOCTb MeXay BXOAHbIM curHanom perynsitopa E(t) u BbixogHbimM Y(t) onpenensieT nepegaToyHast
dyHKUMS perynsTopa. AnroputM npeobpasoBaHus perynatopa COAepXWT Tpu COCTaBnslolme perynatopa:
nponopunoHansHasa  (M-coctaensiowas), wuHTerpanbHaa (M-coctasnswowasa) u  auddepeHumnansHas  (O-
cocTaBnsowas).

B 3aBncMMOCTM OT YCNOBHOMO pa3MeLLleHns 3aTUX COCTaBMnSALMX BHYTPU perynatopa byaeT onpeaensTbes
ero crtpyktypa ([10.15, 11.15]=0000 — napannenbHas, [10.15, 11.15]=0001 — cMmellaHHas) M nepegaTodyHas
dyHKUMS.

Anroputmuyeckune cxembl MUA-perynsatopa MUK-22 B cnyyae napanfnenbHOM U CMELLAHHON CTPYKTYpPbl
nokasaHbl Ha pucyHke 10.2.

S| Kp
E(t) 14 + N0
f!dt O,
S
¢ dt
a)
Kp
t +
E(t) Kp le‘dt +O Y(t)
i0 +
d
T —
¢ dt
6)

PucyHok 10:2 — CmpykmypsI peaynamopos MUK-22
a — naparnernbHas cmpykmypa,
6 — cMewaHHasi cmpykmypa.

CornacHo pucyHka 10.2 anga napannenbHOW CTPYKTYpbl perynaropa nepegatoyHas yHKLMS UMeeT BUA:
1 dE(t
Y (1) =Kp-E(t)+—[E()dt+T, 9EW®
T dt

ONsi CMeLLaHHOW CTPYKTYpbI perynsitopa nepegatovHasi pyHKUMsS UMeeT BUA:

Kp | dE(t)
Y (t)=Kp- E(t)+TiJ;E(t)dt +TdT,

rae Ky, — KoahduumMeHT NponopuUmMoHanbHOCTU perynatopa (napameTp MeHio koHdwurypauum [1.00] wnu
[2.00]), T; — Bpemsa UHTerpupoBaHus perynsatopa (napameTp MeHio koHdurypauuu [1.01] vnum [2.01]), T — Bpems
andpdepeHUMpoBaHns perynaropa (napameTp MeHo koHdurypauum [1.02] nnum [2.02]).

To ecTb Npu MCNONb30BaHWU CMELUAHHOW CTPYKTYpbl perynsitopa B CpaBHEHWM € napannencHom T;
yMeHbLuaeTcs B K, pas.
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10.5 PyyHasa ycTaHOBKa NapaMeTpoOB peryrimpoBaHuUs No nepexogHon pyHKUMn
o6beKTa perynmpoBaHua

Ecnn 3apgaHa nepexopHas (yHKuMs oObekTa perynmpoBaHuA MM OHa MoxeT ObiTb onpegerneHa, TO
napameTpbl PerynMpoBaHus MoryT ObiTb yCTaHOBMEHbI COMMAacHO YCTAHOBOYHBLIM AUPEKTMBAaM, YKas3aHHbIM B
cnpaBoyHuKax. [epexogHas yHKUMS B NOMOXeHUU perynstopa «Py4yHON pexum» MOXeT ObiTb 3anncaHa yepes
ckaykoobpas3Hoe W3MeHeHWe YMpaBnsloWero BO3AENCTBUMA W XapakTep perynupyemMon BeNWYMHbl  MOXeT
pernctpmpoBaTbcs camonucueM. Mpu aTom nonyvaeTtcs nepexogHas dyHKUMS, NpUBbnn3nTensHO COOTBETCTBYOLLAsN
yKasaHHoOW Ha pucyHke 10.3.

Xopolwme cpegHWe BenuUMHbBI U3  YCTAHOBOYHLIX MNapameTpoB perynsatopa AatloT  crnegylowme
aMnupuyeckne hopmynbi:

M - perynsaTop:
KoadhdpmumeHT yeunenma Kp = L/ [D * Kg]
MW - perynartop:

KoadbpumumeHT yeunenma Kp ~ 0,8 * (L /[ D * Kg])
Bpems nHterpuposanms Ty~ 3 * D

NnA - perynarop:
KoadhdpumumeHT yeunenma Kp~1,2* (L/[D *Ko])

Bpems nHTerpmpoBaHusa Ty ~ D
Bpems anddepeHumposarms Tp~ 0,4 * D

%
Y
L

S >i Ko=xfy
X :

X

:-2" >

D

PucyHok 103 - [NepexodHas ¢hyHKyuUs obbekma peaynuposaHusi ¢ camosbipasHuU8aHuem

Y — ynpasnsioLee BO3gencTeme

y — ynpasnsioLee Bo3aencteme

X — perynupyemas BenvinHa

t — Bpems

D — Bpems 3agepxku

L - BpemA{ BblipaBHNBaHUA

Ko — nepeaaTodHbIn koaddurumeHT o6bekTa perynmpoBaHus.
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11 KanubpoBKa un npoBepka npmbopa

Kanubposka npnbopa ocyLecTenseTcs:

e Ha 3aBoge-usrotosutene npu Bbinycke npubopa

e [Nonb3oBaTtenem:
- NpY CMeHe Tuna fatyvka (NepekoHurypalmm npnbopa)
- MpW 3ameHe AaTt4yuka
- MPY U3MEHEHWN ONNHBI NUHWUIA CBA3N

BHumaHue!!! Bxod Ha ypoeHu kanubpoeok 16, 17, u 18 meHK KOHGbuaypauyuu 603MOXeH
mornbKo 01151 PyYHO20 pexuma pabomsl peaynsamopa.

11.1 KannbpoBka aHanoroBbIXx BXO40B
11.1.1 NopsAAoK KanMobpoBKN YHU(PULUPOBAHHbIX BXOA0B

B pexume KoHdUrypaumm yctaHoBuTe napameTpbl COOTBETCTBYIOLLME:
- TNy wWkanbl aHanorosoro Bxoga All — 3.00
- TMny aHanorosoro sxoga All — 3.01
- MonoxeHne geummansHoro pasgenutens — 3.04
- HwxHuin npegen pasmaxa wkansl — 3.05
- BepxHuit npegen pasmaxa wkanbl — 3.06

Hanpumep, ycTaHoBNEeHbI NapaMmeTpbl YHUdULmMpoBaHHoro sxoga All:
- 3.00=0000 1 3.01=0000 cooTtBeTcTBYIOWME (0-5, 0-20 MA).

Pyuynas kanubposeka

1) B pexvume koHdurypaumm yctaHosute napameTtp 16.00 "KammbpoBka Hyns aHanorosoro Bxoga All
(napameTp)". MNogkntounte Kk aHanorosomy Bxogy All perynatopa MUK-22 06pasLioBbii UCTOYHMK NOCTOSIHHOIO TOKa
COrnacHO CxemMe BHELUHWX coeauHeHu (cm. npunoxenve b1, 5.2). YcraHoBute BenmumHy curHana pasHyio 0 MA
unn 4 MA B 3aBMCMMOCTM OT UCNOSHEHWS KaHana, cooTBeTCTBYOWYy0 0% AnanasoHa. Haxumas knasuwm [ A] nnu
[¥] ycraHoBuTe Ha gucnnee NMAPAMETP 3HauyeHue B TeXHUYECKMX eOouHULax, cootseTcTBylowee 0% BXOAHOMO
curHana. Haxatb knasuwy [¢']. Cm. pasgen 11.1.4 - Tunbi@ar4ukes:U-peKoMeHayeMble Npeaesbl KanuGpoBKu.

2) ABTOMaTMyeckuM ycTaHoBuTCa napameTp 16.01,"KannbpoBka Makcumyma aHanorosoro Bxoga All
(napameTp)". YcTaHoBMTE BENMUUUHY curHana pasHyio 5 MA man, 20 MA B 3aBMCUMMOCTW OT WCMOSMHEHWS KaHana,
cooTtBeTcTBYIOWYO 100% AamanasoHa. Haxumasa kmasuwn [A] unm [V] ycraHosuTe Ha gucnnee NMAPAMETP
3Ha4yeHVe B TeXHUYECKMX eauHMLax, cooTeeTcTByowlee 100,0% BxoaHoro curHana. Haxatb knaeuwy [&].

3) Ons 6onee TO4HON kKanMBPOBKM KaHana noBTopuUTe onepaunio 1 n 2 HecKkosnbKo pas.

Aemomamuyeckasi Kanubpoeka

1) B pexvme koHdurypaumn yctadHosuTe napametp 16.00. lMpu Haxatum knasuwwm 3BM Bkniovaetcs
aBTOMaTMyeckas kanvbpoBka, 4TO conpoBoX@gaeTca MuraHvem napametpa 00 (npu kanubposke Hyns). [lpu
muraium 00 Ha gucnnee 3ABOAHHA HyxHO nmoAate Ha BXOA4 curHam KOTOPbIM COOTBETCTBYET Havany Likanbl u
HaxaTtb knasuwy BBIA. Knasuwa BBIOhukcnpyeT HOBOE 3Ha4YeHne KanbpoBKu.

2) MoTtom Haxatb knasuwy 3BMA. Ha nHovkatope HayHeT muratb 01. MNogavite Ha BXOA CUrHam KOTOpPbLIN
COOTBETCTBYET KOHUY LWkanbl. Haxmute knaBuluy BBIO ans dukcMpoBaHus 3HadeHuss kanubposku. Kanubposky
pekomMeHaoBaHO NPONTM ABa pa3sa.

YcraHoBMB napameTpbl BxoAarAll ypoBHA 3, aHanNormyHo npovsseamTe KanubpoBKy aHanoroBoro BxoAa
Al2 (BHewwHAS 3agaHHas Toyka). MNapameTpsbl kanubposku aHanorosoro Bxoga Al2 17.00 - 17.01.

Heobxodumo nomHumb, ¥T0.N0CHE NPOBEAEHNS KanMbpoBKkM HEO6X0AMMO NPON3BECTM 3anncChb NapameTpoB
KannbpoBKN B 3HEproHesasnCUMyto NamsaTe’(CM. pasgen 6.5.5), B npoTMBHOM cnyyae BBeAeHHas MHdopmaums He
6yaeT coxpaHeHa Npuv OTKITIOYEHUW fINTaHWs perynaropa.

11.1.2 NMopsagok KanmGpoBKN BXOAOB ANsl NOAKIIOYEHUSA AaTYMKOB TePMOMETPOB CONPOTUBIIEHUSA

lMopsdok kanubposku exodos 01151 NOOKMYeHUs damyukog mepmomempos corpomusrneHuss TCM 50M:
1) B napameTpax KoHdUrypaumm, ypoBeHb 2 yCTaHOBUTL:
Twun wkanesl adanorosoro Bxoga All 3.00=0002

2) TopknouuTte MaraswH conpoTtveneHun P4830/1 (wnu aHanornyHbii Npubop € aHanormyHbIMK
XapaKkTepucTukamyn He XyKe ykasaHHbIX) Kk Bxogy All BMecTo nogknioyaemoro gatyuka TepmornpeobpasoBaTens
COMPOTUBIIEHNS CONACHO CXeMe BHELLUHWNX CoeanHeHun (cM. npunoxenne b.4, B.5).

3) Ha,marasnHeé conpoTMBReHUi YCTaHOBUTb 3Ha4YeHue COMPOTUBIEHWS ANSA BbIOPAHHOrO Tunma gatyvka
39,225 OM, COOTBETCTBYIOLLEE HaYanbHOMY 3Ha4YeHuIo npu kanubposke. Haxatb knasuwy [&]. Cm. pasgen 11.1.4
Twnbl 4aTYMKOB M peKOMeHAyeMble npedenbl KanmbpoBKu.

4) B pexvme koHdurypaumm yctaHoBuTe napameTp 16.00 "KanubpoBka Havana wkanbsl Bxoga All".
Haxvmasa knasvwmn [A] vnu [V] ycTaHoBUTE Ha AMCNNee 3HaveHue, COOTBETCTBYIOLLEe TemrepaTtype Havana
LKanbl Npy kanubpoeke "-50,0°C". Haxatb knasuwy [¢].

5) ABToMaTun4eckn yctaHoBuTcsl napameTp 16.01 "KannGpoBka koHua Lkanbl Bxoga All".

6) Ha marasuHe conpoTUBNEHWUI YCTAHOBUTbL KOHEYHOE 3HayeHuWe COMPOTUBIEHUS NpU Kanwbposke Ans
BbIOpaHHOro TMna gatyuka 92,775 Om.

7) Haxumas knasuwm [A] wnm [ V] ycTaHoBUTE Ha AMChnee 3HaveHue, COOTBETCTBYIOLLEE KOHLY LUKanbl
npv kanubposke "200,0°C". Haxatb knasuuwy [J].

8) Ans 6onee TO4HOM KanNMOPOBKK KaHana NoBTopuTe onepauuy 3 — 7 HECKOMNbKO pas.
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11.1.3. Kann6poBka Bxoga Ans NOAKMHYEHUA AaTYUKOB TepMOMETPOB conpoTuBneHuss TCM 100M,
TCnN 100N, TCM 50 n Tepmonap
KannbpoBka Bxoaa npou3BoauTCst aHanornyHo kannbposke Bxoga TCM 50M, 3a UCKNoYeHNEM YCTaHOBKM
MHbIX 3Ha4YEeHWI Havana u koHua wkanbl Ana TCI, HavanbHbIX U KOHEYHbIX 3HAYEHUI COMPOTUBIIEHUA HA MarasmHe
COMPOTUBIEHWS.

Ons Tepmonap npu KanvbpoBke YycCTaHaBnMBaeTCs TUM Tepmonapsbl.

K knemmam kanubpupyemoro

aHarnoroBoro BXxofa NoAKMounTb kanubpaTop HanpspkeHus, HanpuMep andgepeHLmManbHbIA BonbTMeTp B1-12 (nnw
aHamnornyHbIM NpuGoOp C aHamnorMyHbIMKM XapakTEPUCTUKaMK He XyXe ykasdaHHbiX). [anee kanuGpoBaTb kaHan
aHamnorMyHo TEpPMOMETPAM COMPOTMBIIEHUs, YCTaHABMMBasi HayallbHble W KOHEUHble 3HAYEHWSI HaMpshHKEHWIA,
KOTOpble COOTBETCTBYIOT Hayany U KOHUy Lukanbl BelGpaHHO Tepmonapbl (cM. Tabnuuy 11.1.4 - Tunbl 4ATYMKOB 1
pekomMeHayemble npeaerns! kanmbpoBsku).

11.1.4. Tunbl 4AaTYUNKOB U peKOMeHAyeMble npeaenbl KanMGPOBKN

Tabnuua 11.1.4. Tunbl 4ATYMKOB N pEKOMEHAYEMbIE Npeaenbl KanMbpoBku

MpepenbHbie MpepenbHble 3HA4eHUA MonoxeHue
T rpaAyMPOBquaﬂ MHAUUUpPYeMble BXOOHOro curHana npu nepemMblyeK Ha
mn XapaKkTepucTmka 3HaYeHus nNpm kanuéposke npnbopa nnate BXoA0B
paTyMka
NapameTp m HCX KanuépoBke
All - 3.00 npubopa
Al2 — 4.00 Hasgan. KoHeuHoe All -J1 J3
3HayeHue 3Ha4yeHue Al2 —J2 J4
0-5 MA 0 MA 5MA [5-6]
0-20 mA 0,0 ...100,0 % 0 MA 20 MA [5-6]
4-20 MA unu B 4 MA 20 mA [5-6]
0000 0-10B JluHeniHas YCTaHOBMNEHHbIX 0B 10B [3-4] [5-6]
0-2B TEXHUYECKMX 0B 2B [5-6]
0-75 mB eanHuLax 0 mB 75 mB [1-2]
0-200 mB 0 mB 200 vB [3-4]
0-5 mA KsamoaTnuHas 0 MA 5 MA [5-6]
0-20 MA Ap 0,0 £100,0 % 0 MA 20 MA [5-6]
4-20 MA (BXOA KanuBpyeTes Kak nnn B 4 MA 20 mA [5-6]
0001 0-10 B nMHeFl;leu?l 32¥eM YCTaHOBMEHHBIX 0B 10B | [3-4] [5-6]
0-2B CTaHaBJ'IVI’BaeTCﬂ TEXHUYECKMX 0B 2B [5-6]
0-75 mB y eanHuLax 0 mMB 75 mB [1-2]
0-200mB | KB3ApPaTVYHAs Wkana) 0 mB 200 MB [3-4]
0002 TCM 50M, W;00=1,428 -50,0 °C... +200,0°C | 39,225 om 92,775 om [3-4]
0003 TCM 100M, W;0=1,428 -50,0 °C....+200,0°C | 78,450 om 185,550 om [3-4]
0004 TCM p.23 -50,0°C...#180,0°C | 41,710 om 93,640 om [3-4]
0005 TCn 50M, W10=1,391, “Pt50 -50,0 °C... +650,0 °C | 40,000 om 166,615 om [1-2] [3-4]
0006 | TCM 10011 Wioo=1.39 -50,06C... +650,0°C | 80,000 om | 333,230 om [3-4]
0007 TCcn p.21 -50,0 °C... +650,0°C | 36,800 om 153,300 om [3-4]
0-5 MA JlnHeapu3oBaHHas 0 MA 5 MA [5-6]
0-20 mA 0,0...100,0 % 0 MA 20 MA [5-6]
4-20 A (Bxoa kannbpyeTes kak unn B 4 MA 20 MA [5-6]
0008 0-10B TNINHENHbIN, 3aTeM YCTaHOBIIEHHbIX 0B 10B [3-4] [5-6]
0-2B yCcTaHaBnuBaeics TEXHUYECKNX 0B 2B [5-6]
0-75 mB nuHeapusosaHHas egnHuuax 0 mB 75 mB [1-2]
0-200 mB Likana, cM./pasgen 11.2) 0 mB 200 vB [3-4]
JluHeapusoBaHHas
(Bxon kanubpyeTcs kak
1 1 *
0009 Tepmonafl8 NUHENHbIN, 3aTem AvanasoH . . [3-4] [1-2]
yCTaHaBnuBaeTcs TepmMonapsbl
NMHeapu3oBaHHas
wkana, cMm. pasgen 11.2)
Tepmonapa o
0010 THK (J) TXKK (J) 0 ... +1100°C 0wmB 63,792 vB [3-4] [1-2]
Tepmonapa 5 ) )
0011 TXK (L) TXK (L) 0 ... +800°C 0wmB 66,442 vB [3-4] [1-2]
Tepmonapa o - -
0012 TXKH (E) TXKH (E) 0 ... +850°C 0wmB 64,922 vB [3-4] [1-2]
Tepmonapa 5 ) B
0013 TXA (K) TXA (K) 0 ... +1300°C 0 wmB 52,410 vB [3-4] [1-2]
Tepmonapa 5
0014 TMN10 (S) TMNM10 (S) 0 ... +1600°C 0 wmB 16,777 mB [3-4] [1-2]
Tepmonapa 5 ) )
0015 1P (8) TMP (B) 0 ... +1800°C 0wmB 13,591 mB [3-4] [1-2]
Tepmonapa ) ) 5 ) )
0016 TBP-1 (A-1) TBP-1 (A-1) 0 ... +2500°C 0wmB 33,647 vB [3-4] [1-2]

MpumeyaHune. HasHayeHne nepemblyek:
1. J1 n J3 — aHanorosbin Bxoa All, J2 n J4 — aHanoroBbIv Bxog Al2.

2. Ecnu ko Bxogy nogkntoyaetcsa tepmonapa (3.00, 4.00=0009-0016), To B perynsitope eCTb BO3MOXHOCTb KOMMNeHcaunm

curHana cBo6oaHbIX KOHLOB Tepmonapbl. (CM. MpunoxeHne B — MeHo koHdurypaumm n. 3.08, 3.09, 4.08, 4.09).
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11.2 JinHeapu3sauusa aHanoroBbix BxoaoB All n Al2

DyHKUMSA NUHeapu3aumm nogynHeHa aHanoroebiM Bxogam All n Al2. JluHeapu3aumsi 4aeT BO3MOXHOCTb
NpaBuUNbHOIO PU3NYECKOro NPEACTaBNEHNS HENMNHENHBIX PEryNMpyeMbIX 1 N3MepsieMbiX NapamMeTpoB.

* C roMowbio NUHeapu3ayuu MOXHO pou3sodums, Hanpumep, Kanubpoeky emkocmell e numpax, mempax
KyBudeckux unu Kumoepammax npodykma, 8 3aeLcumMocmu om U3MepPeHHO20 8X00H020 CuaHasa yposHs 8 eMKocmu.

Mpn nHaukaumm nuHeapusyemon BenuumHbl Bxoda All n Al2, onpegensiowmMm napameTpamu sBRSOTCA
Hayano W KoHel, LwWkanbl (NPOLEHTHOE OTHOLWEHNE K [AManasoHy W3MepeHus), MNonoXeHue AeunmarnbHOro
pasgenuTens, a Takke OKBUOWUCTAHTHblE OMOpHble TOYKM nuHeapusauun. KpuBas dMHeapusaumMnm uvmeeT
«MNPENOMIEHNsI» B OMOPHbIX TOYKaX.

11.2.1 NMNapameTpbl NnMHeapu3auumu Bxoga All n Al2
Hanpumep, napameTpbl nMHeapusauun Bxoga All cnegyrowme (ansa sxoga Al2 @ananoruyHo):
YpoeeHb 2. KoHghuzypayusi aHasio2oeo20 exoda All

[3.00] =0008 - Twn wkanbl aHanorosoro Bxoga All - nMHeap13oBaHHasi
[3.01] Twn Bxoga All

[3.02] Konu4yecTtBo y4yacTKOB NuHeapusaumm exoga All

[3.04] TMonoxeHwne geuMMarnbHOro pasgenuTens npu nHavkaumm exoga All

YpoeeHb 12. Abcuucchl ONMOPHbIX MoYekK JIuHeapu3auyuu éxoda All

[12.00] A6cumcca HavyaneHOro 3HaveHust (B % oT BXOAHOFO curHana)
[12.01] A6cumcca 01 Toukm
[12.02] A6cumcca 02 Toukm
[12.18] A6cumcca 18 ToukmM
[12.19] A6cumncca 19 Toukm

YpoeeHb 13. OpOuHambl OMOPHLIX MOYEK JITuHeapu3ayuu exoda All

[13.00] OppawnHaTta HayanbHOro 3HaYeHus (CUrHam B TEXHMYECKNX eauHmuax ot -1999 go 9999)
[13.01] OppawnHata 01 TOYKM
[13.02] OppguHata 02 To4YkK
[13.18] OppauHaTta 18 ToukM
[13.19] OppawnHata 19 ToukM

11.2.2 OnpeneneHue onopHbIX TOYEK NMMHeap13auum
11.2.2.1 OnpedeneHue Konuyecmeaa oriopHbIX MOYeK fIuHeapu3ayuu.

Onpepenvte M 3agaTb HEOOXOOUMOE KONMMYECTBO OMOPHbIX TOYEK NMHeapu3auuMu B napametpe [3.02].
Mpepenbl nsmeHennsimapametpa [3.02] ot 0000 go 0019.

Bbibop He0bxoaMMoro KOmM4ecTBa OMOPHbIX TOYEK NMHeapusauun npousBoAUTCA M3 CcoobpaeHus
ob6ecneyveHns HeobX0AMMOWN TOYHOCTU N3MEPEHWUSI.

11.2.2.2 OnpedenieHue 3Ha4deHuli OroPHbIX MOYeK fIuHeapu3ayuu.

[ns kaxxgoro 3aHa4YeHUs MHAMLMpYyemMoro BxogHoro curHana Yi (B TexHudeckux egnHmuax ot —1999 go 9999
C y4YyeTOM  geuuMManbsHOro pasgenuTens) BblYUCIUTb  COOTBETCTBYIOLLYD  (PU3MYECKYD  BEMUYUHY U3
COOTBETCTBYIOLUMX»(PYHKUMOHAmNbHbIX (rpagyvpoBOYHbIX) Tabnuy, munu rpadryeckn U3 COOTBETCTBYHOLLEN KPUBOW
(Mpn HeO6X0AUMOCTU MHTEPNONUPOBATL) U 3af4aTb 3HaYeHWEe AN COOTBETCTBYHOLLEN OMOPHOWM BENUYUHBI BXOLHOMO
dusnyeckoro curHana Xi (8 %, ot 00,00% o 99,99%).
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CooTtBeTcTBYHOLWME 3Ha4YeHus Xi (B %, oT 00,00% go 99,99%) BBOAATCS B NapameTpax Ha ypoBHe 12:

(kpuseoll)

YpoeeHb 12. Abcuucchl ONMopHbIX Mo4ek JluHeapu3auuu exoda All

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

Abcumcca 18 To4uku
Abcumcca 19 Touku

ABcuycca HavanbHOro 3HadeHus (B % OT BXOAHOIO curHana)
Abcumcca 01 Toukm
Abcumcca 02 Toukm

CooTBeTcTBYIOWME 3HAYeHUs Yi (B TeXHUYeckux eamHuuax ot —1999 go 9999 c yyetom AeuumarnbHOro
pasgenuTens) BBOAATCS B napaMeTpax Ha ypoBHe 13:

YpoeeHb 13. OpOuHambl OMOPHbLIX MOYEK JIUHeapu3ayuu exoda All

[13.00]
[13.01]
[13.02]
[13.18]
[13.19]

OpavHaTa 18 Touku
OpavHaTta 19 Toukn

OpavHaTta HavyanbHOro 3HadeHus (CurHan B TEXHUYECKNX eAnHMLax ot.-1999 go 9999)
OpavHaTta 01 Toukm
OpavHaTta 02 To4kn

11.2.3 NMpumMmepbl NIMHeapnU3aLu CUrHanoB

Mpumep 1.
WHamumpyemoe 3HaveHue B PeanbHas xapaktepucTuka,
TEXHUYECKMX eanHuLax npeacTaBneHHas rpacdunyeckm
°C
OpguHaTta
3 Toukm | 999.9
JnHeapu3o-
750,0 3-7yd BaHHas
OpavHata XapakTe-
2-11 TOYKM | puctuka
2 ¥4 100%
Opaurara 350.0 onu::oro
1- TOYKM curHana
1-14.y4.
I X
T >
20,00 50,00 / 60,00 / 99,99
HavanbHoe Abcuucca Abcumcca Abcuucca
3HaveHue 141 TOYKN 2-1A TOYKM 3- TOYKN

Pucyrok 11.1 -\ JluHeapu3auyusi cuzsHana, rnodasaemoz2o Ha 6xo0 All, npedcmaeneHHasi epaghuyecku

KoHgpuaypupyembie napamempsi 0ns npumepa 1:

[2.00].= 0008
[2.02] 220003
[2.04] = 000,0

[12.00] = 00,00
[12.01] = 20,00
[12.02] = 60,00
[12.03] = 99,99

[13.00] = 0000 (uHamumpyeTcs «000,0»)
[13.01] = 3500 (uHAmumpyeTca «350,0»)
[13.02] = 7500 (uHamumpyeTca «750,0»)
[13.03] = 9999 (nHamumpyeTcsa «999,9»)
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Mpumep 2. JIluHeapusauma curHana, nogasaemoro Ha Bxopg All,
npeacTaBneHHasa rpagyMpoBOYHON Tabnuuen

JlnHeapusauma curHana cHumaemoro ¢ Tepmonapbl rpagyvposku TI1M68, n nogasaemoro Ha Bxog All,
ananasoH namepsemMbix Temnepatyp 0 - 1400°C, gunanasoH BxogHoro curHana 0 - 14,315 mB (0 — 100%).

Ons obGecnevyeHns HeoGXOOMMON TOYHOCTU U3MepeHusa BbibMpaeM 16 y4yacTKOB IMHeapu3auMn 1
paccuuTaHHble 3HayYeHuss B % BXOOHOIO CUrHana ONS KaXOoW OMOpHOM TOYKM BBOAATCS B COOTBETCTBYIOLUUIA
napameTp ypoBHen 12 n 13.

KoHdpuzypupyembie napamempsi Onsi npumepa 2:

[3.00] = 0008 Tun wkansl aHanoroeoro Bxoga All - nMHeapn3oBaHHas

[3.02] = 0016 KonunyecTtBo y4acTKoB nuHeapusaumm Bxoga All

[3.04] = 0000, lMonoxeHwne geunManebHOro pasgenuTens ons nHavkaumm sxoga All

MapameTpbl ypoBHen 12 1 13 paccumTbiBatOTCS U BBOAATCS cornacHo Tabanusi11.2.

Tabnuua 11.2 - PacyeT 1 BBOA NapamMeTpoB NnHeapusauuu npuvepa 2

MapameTpbl ypoBHsA 13 MapameTpbl ypoBHA 12
Homep 3HauveHue 3HauveHue OpduHambi OMOPHbIX A6cyucchbl ONopHbIX
onopHoMn n3mepsieMon BXOAHOro movyek nuHeapusayuu mouyekK JluHeapu3sayuu
TOYKMU TemnepaTypbl, curHana exoda All exoda All
°C B MB Homep Beodumoe Homep Beodumoe
napamempa | 3HayeHue, | napamempa | 3HayeHue,
°C %
0 0 0,000 [13.00] 0000 [12.00] 00,00
1 50 0,297 [13.01] 0050 [12.01] 02,07
2 100 0,644 [13.02] 0100 [12.02] 04,50
3 150 1,026 [13.03] 0150 [12.03] 07,17
4 200 1,436 [13.04] 0200 [12.04] 10,03
5 300 2,314 [13.05] 0300 [12.05] 16,16
6 400 3,250 [13.06] 0400 [12.06] 22,70
7 500 4,216 [13.07] 0500 [12.07] 29,45
8 600 5,218 [13.08] 0600 [12.08] 36,45
9 700 6,253 [13.09] 0700 [12.09] 43,68
10 800 7,317 [13.10] 0800 [12.10] 51,11
11 900 8,416 [13.11] 0900 [12.11] 58,79
12 1000 9,550 [13.12] 1000 [12.12] 66,71
13 1100 10,714 [13.13] 1100 [12.13] 74,84
14 1200 11,904 [13.14] 1200 [12.14] 83,16
15 1300 13,107 [13.15] 1300 [12.15] 91,56
16 1400 14,315 [13.16] 1400 [12.16] 99,99



https://lizantan.com/shop/mikroprocessornyy-regulyator-mik-22

8-800-511-09-43
mlizantan@yandex.ru 51 LIZANTAN.COM

11.3 KannbpoBka aHanoroBoro Bbixoaa

Mepen Havyanom KanuBpOBKM aHanoroBoro Bbixoda HEo6XoOMMO MPUBECTUM B COOTBETCTBUE MOMOXEHUE
nepemMblyek Ha nnaTe npoueccopa npuéopa. Tunbl BbIXOAHBLIX CUTHAMNOB U MONOXEHUE Mepemblyek NpuBeaeHbl B
Tabnuue B npunoxexum b.6.

YpoBeHb kanMbpoBkM aHanoroBoro Bbixoda UMeeT Tpu napameTpa. MapameTp 18.00 ucnonb3ayetcs Ans
WHAMKALMU aHanoroBoro Beixoda B %. Ecnu perynsatop MUK-22 Haxoautcs B py4HOM pexume, TO B 3TOM MyHKTe
MOXHa TaKkxe NpouU3BOAUTb U3MEHEHMUSI COCTOSIHUSI aHanoroeoro Buixoaa AO.

MyHkTbl 18.01 1 18.02 ncnonb3yoTca ANA kannbpoBKn HyNs U MakCMMyMa aHanoroBoro Bbixoda. MNMopsagok
KannbpoBku crneayoLLmii:

1) MopkntounTe k aHanorosoMy Bbixogy AO perynsatopa MUK-22 o6pa3sLioBbiit, u3MepUTENbHBIN Npubop -
MUNMaMnepMeTp NOCTOSIHHOTO TOKa.

2) B pexxume koHdurypaumm ycraHosute napametp 18.01 "Kanubposka Hyns aHanorosoro Beixoga AO".

3) Haxumas knasuwm [A] wrm [V] ycTaHOBWTE BENWYMHY | BbIXOQHOMO |CUrHana curHana no
MunnmamnepmeTpy pasHyio 0 MA (unn 4 mA), cooTBeTcTBytoLyto 0% Ananasola, B 3aBUCMMOCTM OT UCMOSTHEHUSA
KaHana.

4) Haxatb knasmuwy [¢].
5) ABTOoMaTuueckn yctaHoBuTcs napameTp 18.02 "Kanubposka MakcMmyma aHanorosoro Beixoga AO"

6) Haxumas «knaBuwn [A] wnn [V] ycTaHOBUTE BeENWUMHY BbIXOQHOMO CWUrHana curHana no
MunnunaMmnepmMeTpy pasHyilo 5 MA (unu 20 MmA), cooTetcTBytowyto 100% pguanasoHa, B 3aBUCMMOCTU OT
WCMONHEHUs KaHana.

7) Haxatb knasuwy [¢].

8) ABTomaTtuyecku yctaHosuTcsa napameTtp 18.00 "Tect anamorosoro Beixoga AO".

9) Haxartb knasuwy [¢&].

10) Ans 6onee TOYHON KanNMBPOBKM KaHana LMKIIMYECKM MOBTOPUTE onepaumio 2 - 9 HECKOMbKO pas.

Heobxo0umo moMHUMb, YTO NoCrie NpoBeAeHUs KanmbpoBku Heo6X0AMMO NPOU3BECTM 3amnucb NapaMeTpoB
(k03 hMLIMEHTOB KanUGPOBKM) B 3HEProHe3aBMCMMYIO MaMsTh (CM. pa3gen 6.5.5), B NpOTUBHOM cryyae BBefeHHast
UHOopMaLMs He ByoeT coxpaHeHa Npu OTKAIYEHUN NUTAHWS PErynsaTopa.

3AMEYAHUA 10 OFEPALUSIM. KAJIMBPOBKU

B npouecce kanmbpoBkn He TpeByeTcst To4HOro paBeHcTBa curHanos 0% u 100% guanasoHa. Hanpumep,
MOXHO MNPOBOAWTbL KanuOpoBKy Ans curHanos 2% u 98% pauanasoHa. BaxHo nuwb To, 4TOobGbI NO UMdPOBOMY
WHAMKATOPY YCTaHOBUTE 3Ha4YeHUE, MakcMarnbHO GIM3KOe K YCTAHOBIIEHHOMY 3HAYEHMWIO BXOLHOMO MIU BLIXOAHOMO
curHana.

[na noBbIlEHUS | TOYHOCTN W3MEPEHNS BXOAHbIX AHANOroBblX CUrHanoB, a Takke GopMupoBaHUS
BbIXOAHbIX a@HanoreBbIX CUTHAsOB, OOMYyCKaeTcs KanubpoBKy Mpov3BOAMTbL Ans BCeW Lenu npeobpas3oBaHus
CcurHana c y4eTom BTOPUYHBIX ipeobpasoBaTtenei.

Hanpumep, ansa».BxogHow uenu: Jdamyuk — rnpeobpa3osamerns — peeaynsamop MUK-22 ncTovHuk
06pasLoBoro curHana nogknioyYaeTcs BMECTO AaTyuka, a onepaums kanmbpoBkM BXOAHOMO CUrHana npov3BoaMTCs
Ha peryndtope MWK-22» AHanormyHo Ans BbIxogHow uenu: peeynamop MUK-22 — npeobpa3osamerns —
ucrionHUmMernbHeil, MeXaHu3M, W3MepUTEnbHbI NpUOop NOAKMIOYNTE BMECTO WCMOMHUTENBbHOTO MexaHusma, a
onepaumio kannbpoBKY BbIXOAHOIO CUrHana npounssecTtu ¢ perynstopa MUK-22.
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12 TexHn4yeckoe obcnyxuBaHue

12.1 Mpwu npaBunbHoii akcnnyatauum perynatop MUK-22 He TpebyeT noBceaHEBHOrO 06CMyXMBaHUS.

12.2 lMNMepuognyHoCcTb NpOUNaKTUHECKNX OCMOTPOB U peMOHTOB perynsitopa MUK-22 yctaHaBnvBaeTtcs B
3aBMCUMOCTM OT NPOU3BOACTBEHHBIX YCIOBUI, HO HE pexe ABYX pa3 B rof.

12.3 Mpu gnuTenbHbIX NepepbiBax B paboTte pekoMeHayeTcs oTknouvaTth perynatop MUK-22 ot cetn
3NeKTponMTaHuS.

12.4 Bo BpeMsi MpounakTUYeCKMX OCMOTPOB: MPOBEPSATb U YUCTUTb KabenbHbIE "HYacTh COEAUHEHWI
(BckpbiTve perynstopa MWK-22 He ponyckaetcs)), KNeMMHO-GIOuYHble COEAUHWTENM, MNPOBEPSTb MPOYHOCTb
KpenneHus 6rioka, MOHTaXHbIX XTYTOB, MPOBEPSTb COCTOSIHUE 3a3eMIISIIOLLMX NPOBOAHMKOB B MECTaX COeAMHEHNN.

12.5 Ouunctka npmnbopa. He ucnonessynte pactsoputenn n nogobHele BellecTBa. s o4nCTkM yCTporcTBa
Nosb3ynTecb CMPTOM.

13 TpaHcnopTMpoBaHUe U XpaHeHue

13.1 TpaHcnopTupoBaHue perynatopa MWK-22 ponyckaeTca TONbKO B yrnakoBke MpeanpusTus-
N3roTOBUTENS U MOXET NPOM3BOANTCS NOOLIM BUAOM TpaHcnopTa.

13.2 Mpwn nony4yeHuu perynstopa MUNK-22 y6eauTbcsi B MONHOM COXPaHHOCTU Tapbl.

13.3 Tllocne TpaHcnopTupoBaHus perynatopa MWK-22 Heobxogumo BblgepXaTb B MOMELLEHUU C
HOpMarbHbIMU YCIIOBUAMU HE MEHee 6-TW YacoB, TONbKO MNOCME 3TOFOPON3BECTU PACMNaKoBKy.

13.4 MNpepenbHbIA CPOK XpaHEHUS - OAWH rof,.

13.5 Peryndatopbl MUK-22 gomkHblI XpaHUTLCSA B CyXOM OTam/IMBaeMOM U BEHTUNMPYEMOM NOMELLEHUN Npu
TemrnepaTtype OokpyatLlero sosgyxa ot MuHyc 40°C. oo nstc,70°C n oTHocuTenbHon BnaxHoct ot 30 o 80%
(6e3 koHaeHcaumu Briarv). [laHHble TpeboBaHWsA SBNSATCA PEKOMEHOYEMbIMU.

13.6 BOS}:I,yX B NoMelweHnn He [O0oIpKeH codepXaTb Nbifin U NpuMecn arpeccmMBHbIX MapoB W rasos,
BbI3bIBaOLWLMX KOPPO3NO (B YaCTHOCTU: ra3os, cohgepXxalwnx cepHNUCTblie coegnHeHna nnn aMMI/IaK).

13.7 B npouecce xpaHeHWW unu, aKkcnnyaTauun, He Knagute Tskenble npegmeTtsbl Ha perynatop MUK-22 n
He noaBepranTe ero HMKaKoMy MeXaHM4YeCkoMy BO3OEWCTBUIO, TaK KaK yCTPOWCTBO MOXeT AedopmmpoBatbCsa U
noBpeanTbLCS.

14 apaHTUK usrotoBuTens

14.1 MapaHTUHBIN CPOK YCTaHaBnmBaeTca 5 neT co AHa npopaxwu perynaropa MUK-22. [ing perynsatopos,
KOTOpble MNOCTaBNSATCS Ha SKCMOPT, rapaHTUMHbLIN CPOK JKCnyaTaumm — 18 mecaueB Co AHA CnefoBaHns ux Yepes
ocypapcTBeHHY0 rpaHmuy Y KpauHbl.

14.2 N3roToBUTENb rapaHTMpyeT cooTBeTcTBue perynsatopa MUK-22 TexHuyeckum ycnosusam TY Y 33.2-
13647695-003:2006 »npy cobGslOAEHUN YCIOBWUIA XpaHEHWsl, TPaHCMNOPTUPOBaHWS, MOHTaXa W 3KCnnyatauuu,
yKa3aHHbIX B PYKOBOACTBE NO 3KcnnyaTtaumu Ha perynatopbl MUK-22. MNpu HecobnogeHun notpedbutenem AaHHbIX
TpeboBaHuii NoTpebuTenb fKULaeTCsl NpaBa Ha rapaHTUIHBLIA peMOHT perynstopos MUK-22.

14.3Tlo 4OroBOPEHHOCTM C NOTpebutenem npeanpuaTMe-u3roToBUTENb OCYLLECTBASET NocnerapaHTUiHoe
TEeXHUYEeckoe OOCHyKUBaHME, TEXHUYECKYIO MOOOEPXKKY W TEXHMYECKMe KOHCynbTauuMu Mo BCEM BWAaM CBOEW
NpPOAYKUMHU.
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NMPUNOXEHUA

MpunoxeHune A. FabapuUTHbIe U NpucoeAuHUTENbHbIE pa3mephbl.

Pasmepbi uHOukamopoe (ducnnees): MAPAMETP 3A[AHUE, BbiXoq

o N

. ‘ '. 8
!‘ / L_“.I__
6 4.5
PucyHok A.1 - BHewHul 8ud MUKPOIPOUECCOPHO0 peayisimopa
Bud Bud Bud
c3adu c6oky crepedu
(EEE)
— il]l =
90 \ o B 6
D o D o B B0 O
190 max (MoHmaxHas 2sy6uHa) 96
I

PekomeHdyemass monuwuHa wuma om 1 005 mm.
PucyHok A.2 - [abapumHsbie pa3mepsi

Pasmemka omeepcmufl Ha wiume

! 150 min

150 min

92 +0,8

PucyHok A.3 - Paamemka omeepcmull Ha uwjume
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MpunoxeHue b - NMogkntoyeHne npubopa. CxemMbl BHELWHUX
coeaAnHeHnu

MUK-22. Bup c3agu

-
I X1 I P —
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X2, Kb3-25-11-0,75

PucyHok B.1 - lModknto4eHue KkrnemmHo-6104Ho2o coeduHumens Kb3-25-11-0,75 k peaynsmopy MUK-22

MUK-22. Bug c3agu
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X2, KB3-28P-11-0,75;
KB3-28K-11-0,75;
KB3-28C-11-0,75

PucyHok b.2 - [NodknoyeHue KrneMmHo-61104H020 coeduHumerns
- KB3-28P-11-0,75 (c pene),
- KB3-28K-11-0,75 (c meepdomernbHbIMU pere),
- KB3-28C-11-0,75 (c onmocumucmopamu)
K peaynamopy MUK-22
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B.1 Cxema pacnosioXeHusi CUrHanoB U rabapuUTHble pa3mepbl KNeMMHO-
onoyvyHoro coeguHutena Kb3-25-11

MopknioyeHne aHanoroBbIx
UCNONHUTENBHBIX YCTPONCTB K
npubopy — cMm. npunoxexve b.6

MopknioyeHne AMCKpeTHbIX BXOO0B
K npubopy cm. npunoxexue b.11

MopxkntoyeHne kabens MuaukaTop
KIEMMHO-6104HOro NOAKIMIOYEHMS BHELLHErO
coeavHUTENs — CM. MCTOYHMKA NuTaHus 24B
npunoxexue b.3 K knemmam 23, 24

PacnonoxeHue
nepemMblyek Ans
HaCTPOWKN BXOO0B

T i -

r . +S5) a0
RTD1 & :
10 ™ - + 4 -AQ

« 2| Dpo1
m12 « 2| DO2
.|.I » N +U2 == .-\,‘, +A A 1 DO3
RTD2 e =
o - ST ] GND2 G @ -B A= DO4
T < +2 | “ TERM M
/ 5, RGND ol .24V

60 max

\

MoaknoyeHne MopkmnioyeHue MoaKnioYeHne ANCKPETHLIX Hoxku (2 wr.)
[aTyYmKOB K nHTepdeiica RS- MCMOMHNTENLHBIX YCTPOCTB ANS YyCTaHOBKM
npuGopy — cm. 485 —cMm. 1 HarpysoK — M. KB3-25-11 Ha
npunoxetue 5.4 npunoxetve b.10 npunoxenue 6.7 penbc DIN35x7,5

PucyHok b.3 - Cxema pacrosioxXeHuUs cugHaos u 2abapumHbie pa3mepbl KIeMMHO-6/104H020
coeduHumensi K63-25-11

MpumevaHus.
1. KnemmHo-6M04HbIV coeanHnTens Kb3-25-11 npegHasHayeH ans MoHTaxa Ha pensc DIN35x7,5.
2. Hencnonb3syeMble KreMMbl KneMmHo-6no4Horo coegmHutenst Kb3-25-11 He nogknoyarhb.

3. HasHauyeHue nepemMblvek HacTponkun Bxogos JP1, JP2 — cMm. npunoxeHue b.4.
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B.2 Cxema pacnonoxeHns CUrHanoB U rabapuTHble pa3mMepbl KNeMMHO-
onoyHbix coeanHuTenen Kb3-28P-11, KB3-28K-11, KB3-28C-11

OUCKPETHBIX BXOAOB — CM.
npunoxexune b.11

MopknioyeHne ANCKPETHbLIX BXOA0B
K npnbopy. +DI (+24B) - o6wunn

Mugukatop nogauu
nutaHusa =24B Ha
knemmbl 15, 16

MopxkntoyeHne kabens
KIEeMMHO-61104HOro
coeavHUTENs — CM.
npunoxexne b.3

MHamkaTopbl
BKIHOYEHUS
ANCKPETHbIX
BbIXOA0B
COOTBETCTBYIOLLMX
KaHanos

115 yha // ———
|
PacronoxeHve e [ ]s e £
::?Mqueknnﬂ G / / /XZB/ 4
POViKM BXOA0B L
AR
@K1$K2§3K3$K4@
r mA, V
+
RTD1 .
o3 - || _GND1 < S| 4D [ g
[ >
mA, V i oz P @D ®
RTO2 + | a| +U2 | +A _ | — -
o3 - —»| | GND2 w| B mlll]ll]ll-l
L @| +2 ;RGNDZ‘FT‘-‘-vNNNmmﬂvvv
« | +a0 G| +24v SI2I21512(2|5|2(2(5(2]2
«— || -a0 /| s -24v
/ 21 22 23 31 32 33 41 42 43 51 52 53
[\ - —~
~—
HOJJKHPO"I?HI/IG [ogkntoyeHne
uHTepdelica RS- TepMuHaTopa
485 —cm. nHTepdeiica RS-

npunoxexve b.10

485

MNopgkntoyeHne
0aT4YNKOB K
npubopy — cMm.

npunoxexue b.5 b.6

MoakrtoyeHne aHanoFoBbIX
UCMONHUTENbHbBIX YCTPOICTB K
npundopy — CM. NpUnoxeHne

MopgxkntoyeHne
MCTOYHMKA NuTa-
HUS ANCKPETHBIX
BbIX040B (24B)

[MogkntoyeHne AUCKPETHBIX
MCMOSHUTENbHbIX YCTPOWCTB
Bbixogos DO1,D02,D003,D04 —
CM. MpUIOXeHe:

B.7 — pene

B.8 — TBepaoTenbHble pene

B.9 - onTocummcTopsbl

PucyHok B.4 - [luazpamma pacnonoxeHusi cuzHanos u eabapumHbie pa3mepbl KeMMHO-61049HbIX
coeduHumenet K63-28P-11, Kb3-28K-11, Kb3-28C-11

MpumeyvaHus.

1. KnemmHo-6s0uHble coeanHutenu KB3-28P-11, KB3-28K-11 u KB3-28C-11 npeaHasHauyeHbl Ans

MOHTaxa Ha penbc DIN35X7,5.

2. Heucnonb3yemele knemmbl kneMMHO-6MnoyHbix coeamHutenen KB3-28P-11, Kb3-28K-11 n KB3-28C-11

He NoAKn4yaTb.

3. HasHauyeHune nepemblvek HacTponkun Bxogos JP1, JP2 — cMm. npunoxeHue b.5.

4. T[lepembiika JP3 npegHasHadeHa AN MNOAKMNIOYEHUS TepMuHanbHoro pesuctopa (120 Owm),
yctaHoBneHHoro Ha nnate Kb3-28P-11, Kb3-28K-11 nnn KB3-28C-11. 3amkHyTOEe cocTosiHne JP3 coOTBETCTBYET
NOAKMIOYEHHOMY TEPMUHAITBLHOMY PE3NCTOPY.


https://lizantan.com/shop/mikroprocessornyy-regulyator-mik-22

8-800-511-09-43

mlizantan@yandex.ru 57 LIZANTAN.COM

B.3 - Cxema pacnanku kabensa KneMMHO-6n0o4HbIX coeauHuTenen Kb3-25-
11-0,75, Kb3-28P-11-0,75, Kb3-28K-11-0,75 n Kb3-28C-11-0,75, a Takke BHeLlHWe
CUrHanbl perynartopa:

KKB3-25-11, K63-28P-11
KB3-28K-11, KBE3-28C-11

K perynatopy MUK-22

Hymepauus | HasHaueHue
KOHTaKTOB B | KOHTaKTOB B
P1B pasbeme pasbeme
IDC-10G DI-25M DBR-25F

1 9 GND1

2 22 +11
Hymepauws 8 10 +Ul
KOHTaKTOB B 4 23 GND2
pasbeme IDC-10G 5 11 +12

6 24 +U2

7 12 TMPF

8 25 +5V

9 13 AGND

10

P2B
IDC-16G

1 1 +DI1

2 14 -DI1

3 2 +DI2

4 15 -DI2
Hymepauua 5 3 XA
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

KabGenb coeanHu-
TenbHbin KB3-25-11
(KB3-28P-11)
(KB3-28K-11)
(KB3-28C-11)

PucyHok B.5 - Cxema pacnaliku kabensi KneMMHO-6r104HbIx coeduHumeneti Kb3-25-11-0,75,
KBb328P-11-0,75, Kb3-28K-11-0,75 u K63-28C-11-0,75

Mpumeyanue. Kabenb coeamHutens Kb3-28P-11, Kb3-28K-11 nnu KB3-28C-11 aHanornyeH kabento
coeanHutens Kb3-25-11.
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B.4 NMoaknioyeHue faTynkoB K Nnpubopy ¢ nomouwbio KB3-25-11

McToYHMK aHanorosoro
curHana kaHana 1

JP1

[ ]

KnemmHas konoaka Kb3-25-11

+Ul

AHarnoroBbIl BXoA,
All kaHana 1

QO

JP2

GND1

+11

+U2

AHanoroBbI BXOA4
Al2'kaHana 2

< @
McToYHMK aHanorosoro
curHana kaHana 2

GND2

+12

| N o ol M| W N

F'oe JP1 n JP2 — nepeMmblyku, yCTAHOBIEHHbIE HA KneMmHon konogke Kb3-25-11.

PucyHok B.6 - lModknroyeHue yHUUUUPO8aHHbIX aHano2o8bix 8xedos peaynsmopa MUK-22

MAcTouHMK aHanoroBsoro
curHana kaHana 1 RTD1

JP1

KnemmHasa konoaka Kb3-25-11

RTD1

+U1l

Ananoroebii Bxog All
kaHana 1

—

GND1

JP2

+I1

+U2

AHanoroBbi Bxoa Al2
KaHana 2

RTD2 |

GND2

MAcTouyHMK aHanoroBoro
curHana kaHana 2 RTD2

+12

0| N| Oof o1 M| Wl N}

'ne JP1 n JP2 ~ nepemMblyku, YCTaHOBMNEHHbIE Ha kneMMHou konogke Kb63-25-11.

Pucyrok b.7 - [NodkatouyeHue damyukoe memnepamypbl mura TCM, TCI1 k aHano2o08biM exo0am
peaynsimopa MUK-22

MonoxeHune nepemMbivek JP1 n JP2 ons HacTPOMKM BXOAOB NpUBeAeHO B Tabnuue:

TNP (B), TBP-1 (A-1).

[Ovnana3oH BxogHoOro Bxoa All Bxon Al2

CurHana MonoxeHne nepemMbiykn JP1 MonoxeHne nepemMbivkn JP2

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

0—20MmA [1-2], [5-6] [1-2], [5-6]

4-20mA [1-2], [5-6] [1-2], [5-6]

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

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

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

TCM, TCI, Pt, TXK (J), TXK (L),
TXKH (E), TXA (K), TAM10 (S), [1-2], [5-7] [1-2], [5-7]

MpumeyaHue. CmelleHne BxogHoro curHana 4-20MA ycTaHaBnmBaeTca nporpammHo, cm. n.3.01, 4.01

KOHpurypauum.
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B.5 MNoaknioyeHue fgaTymkoB K npubopy ¢ nomouwbio KB3-28P-11,
KB3-28K-11 nunn Kb3-28C-11

WcTo4yHukK aHanorosoro
curHana kaHana 1

JP1

]

KnemmHas konoaka

Q.

JP2

< @
MUcTOouHMK aHanoroBoro
cUrHamna kaHana 2

+U1
2 GND1
3 +11
4 +U2
> GND2
6 +12

KB3-28P-11
KB3-28K-11
KB3-28C-11

AHanoroBbin Bxoa All
KaHana 1

AHarsioroBbIv BXog Al2
KaHana 2

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

PucyHok b.8 - lNodkmovyeHue yHUUUUPOBaHHbIX aHan0208bix 8x0008 peaynsmopa MUK-22

McTouyHMK aHanoroBoro
curHana kaHana 1 RTD1

JP1

[ ]

KnemMHas konoaka

/

KB3-28P-11
KB3-28K-11
KB3-28C-11

RTD1

+Ul

|

GND1

AHanorosbili Bxoa All

JP2

+11

KaHana 1

RTD2 ¢

+U2

AHanorosbiln Bxog Al2
KaHana 2

GND2

MAcTouHMK aHanoroBoro
curHana kaHana 2 RTD2

+12

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

PucyHok B.9 - lNodkmoyeHue damyukos memnepamypbl muna TCM, TCI1 k aHanozoebim exo0am pezynsmopa
MUK-22

MonoxeHue nepemMbidek JP1 n JP2 ans HacTPOMKM BXOAOB NpUBeAeHO B Tabnuue:

Ovnana3oH BXOgHOFO

Bxoa All

Bxon Al2

TNP (B), TBP-1 (A-1).

CcUrHana MonoxeHne nepemblyku JP1 MNonoxeHune nepemblyku JP2
0-.5 MA [1-2], [7-8] [1-2], [7-8]
0-—20mA [1-2], [5-6] [1-2], [5-6]
4-20MA [1-2], [5-6] [1-2], [5-6]
0-10B [2-4], [5-7] [2-4], [5-7]
0-2B [1-2], [5-7] [1-2], [5-7]
0-75mB [1-2], [5-7] [1-2], [5-7]
TCM, TCI, Pt, TXK (J), TXK (L),
TXKH (E), TXA (K), TMN10 (S), [1-2], [5-7] [1-2], [5-7]

MpumeyaHue. CmelleHne BxogHoro curHana 4-20MA yctaHaenmBaeTcsd nporpammHo, cm. n.3.01, 4.01

KOHpurypauum.
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B.6 MoaknioyeHne UCNONHUTENbHbLIX YCTPOMCTB K aHanoroBomy Bbixogy

AO
IH
KnemmHas konoaka Kb3-25-11
— +
AHarorosbli +AO 17 AHanoroBas
Bbixog AO Ru HATPY3KA
(ynpasnsioLiee -AO 18
BO34encTaume)
IH — BbIXO4HOW TOK aHanoroBoro BbixoAa, RH - Harpy3ka
PucyHok b.10 - [NoOkrnroyeHuUe aHano208bix Hagpy3okK ¢ nomoubio K63-25-11
KB3-28P-11 H
KnemmHas konogka KB3-28K-11
KB3-28C-11 &
AHanorosbIn +AO 7 AHnanoroBas
Bbixog AO Ru HAMPY3KA
-AO 8
(ynpaBensioLiee
BO3ENCTBUE) i

PucyHok b.11 - NodkrnrouyeHuUe aHano208bix Hagpy30K ¢.momouwbio Kb3-28P-11, KBE3-28K-11, K63-28C-11

XP1 —
coooll2|4/6|8
ecoolf4]3]5[7

L
ﬂmanaaoH BLIXO[IHOTO CUTHana MNonoxeHne nepemMblveKk Ha nnarte
npoueccopa (CM. PUCYHOK BbILLE)
0-5MA [2-4], [7-8]
0-20 MA [2-4], [5-6]
4-20 MA [2-4], [5-6]
0-10B [1-2], [3-4]

MpumeyaHue. 3HadeHne 4vA yCTaHaBI1MBaeTCA npu KaJ'IVI6DOBKe aHanorosoro Bbixoaa.

PucyHok b.12 - NonoxeHue nepemMblHek Ha niame rpoueccopa 0rsi 8bibopa duana3oHa aHano208020 8bixoda
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B.7 NMogknioyeHne AUCKpeTHbIX Harpy3ok K Kb3-25-11 n Kb3-28P-11

VD
KnemmHaa konogka KB3-25-11 1===-- -N ------- !
: RH :
] ]
1 _ + !
= DO1 19 — F——= sonbLuEe
- +
s 02| @ e

- +

= i DO3 21 :'—" Ceo60oaHOo nporpaMmu-
- + pyemble Bbixopa

=y ' DO4 22 I |

O6wun
! 23 BbIXO40B _ O6wun
o \ - |+ Harpysok
-24V || 22V

PucyHok Bb.13 - lNo0knoyeHue OUCKpeMHbIX Hagpy30K ¢ nomowibto Kb3-25-11

MpumeyaHus.

1. Tpu nogknYeHNN WHOYKTUBHBIX Harpy3ok (perne, nyckaTenu, KOHTakTopsl, coneHouabl U T.Mn.) K
OVCKPETHBIM TPaH3MCTOPHBIM BbIXO4aM perynsatopa Bo u3bexaHue Bbixofa U3 CTPos BbIXOQHOIO TpaH3ncTopa ns-3a
00nbLUIOro Toka camMoVHAYKLMKN NapannensHo Harpyske (0OMoTke perne) Heo6xoauMo ycTaHaBnNMBaTb ONOKMPYHOLLUIA
avnog VD — cM. cxemy nogkntoveHns. BHeWHWI Ao ycTaHaBnMBaTh Ha KaaoM KaHare, K KOTOpOMy NMoAkmioyYeHa
VHOYKTUBHAs Harpyska.

Tun yctaHaenueaemoro amvoga KO209, KO258, 1N4004...1N4007 wman aHanorM4HbIN, pacCunMTaHHbIA Ha
obpaTHoe HanpsikeHne 100B, npamoi Tok 0,5A.

18 WHankaTopbl
VHovkaTop [ TAC: - BKITIOUEHNS
nogauv pene
nuTaHns 3333 3333 = 2 = 2 2 COOTBETCTBYH
=24B Ha p1 LNX KaHanoB
KneMMb! 0000 0000 ™, **A& i

15, 16 T - —
= BorT om B
K4

mA, V I
[ = +U1 —»io| DI
RTD1
i3 - |~ enot | @23 +Di O"” D D [l D §
i »
ma v [T LD g B ®
'RTDZ+ = +U2 — | +A 1 _ _ _
o1 - »| ©| GND2 o -B —1 ] — ] — ] — -|
o +2 < &| RGND zx | TN [N oo |-
| e | [3]2]2)5)2)2 82 2820
+—| = A0 —>g| -2av
/ 21 22 23 31 32 33 41 42 43 51 52 53

DO1 DO2 DO3 DO4
Gonblle MeHblue

MoakntoyeHne [MopgxntoyeHne AUCKpeTHbIX
MCTOYHMKA NnTa- MCMONHUTENbHBIX YCTPONCTB
HUS ANCKPETHBIX 1 Harpy3oK COOTBETCTBEHHO
BbIXOA0B (24B) Bbixogos DO1,002,D003,D04

PucyHok b.14 - [No0knoyeHue OUCKpPeMHbIX Hagpy30K ¢ nomowbio Kb3-28P-11

MpumeyaHusi No UCNONbL30BaHMIO AUCKPETHbIX BbIXOAOB.

1. CurHanel DO1-DO4 sBnaTcst cBOO6OAHO-NporpaMmmpyemeiMu. T.e. ecrniv Kakon-nmbo na curHanos DO1-
DO4 He 3apgelcTBOBaH B CTPYKType BblOpaHHOro Tuna perynsatopa (cm. napameTp 10.03 n 11.03), To cBo6OAHbIN
OVCKPETHBIN BbIXO4, MOXET B COOTBETCTBUM C BbIOpaHHOW NOrMKon paboTbl U ycTaBkamy YNpaBnsaTbCA OOHUM U3
BblIGpaHHbLIX aHanoroBbIx curHanos (cM. napameTpsl 5.00, 6.00, 7.00, 8.00).

2. Ha pgwarpamme nogkntodeHns KB3-28P-11 ycrnoBHO MOKa3aHO pacnosioXeHne W HasHadeHue
nepekniyarLLmnx koHTakToB pene K1, K2, K3, K4.

3. KoHTakTbl BbIXOAHbIX pere ykasaHbl B MOMOXEHUN BbIKMOYEHO, T.e. Npu obecTtoyeHHo obMoTKe pene.

4. Hencnonb3yemble KneMmbl KnemmMmHo-6ro4Horo coeanHmtens Kb3-28P-11 He nogkntoyaThb.
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b.8 NMoaknioyeHne AUCKpeTHbIX Harpy3ok K Kb3-28K-11

[OuckpeTHble BbIXOAb! BbIMOSIHEHBI B BUAE TBEPAOTESNbHbBIX pene, Nnpu aToM norndeckomy “0” cooTBeTCTBYET
Pa30MKHYTOE MOSOXKEHNE KOHTAKTOB, a Jlormyeckon “1” - 3aMKHYTOE COCTOSIHME BbIXOAHbLIX KOHTAKTOB pene CPwu
HO.

Kaxablh OMCKPETHLIN pernenHbl BbiXo raribBaHWYeCcKu U30NMpoBaH OT APYrUX AUCKPETHbIX BbIXOAOB U
OpYyrux uenew perynatopa.

WHaoukaTop
WhoukaTop nogaun BbixoaHoe pene BKIIOYEHNS pene
nuTaHna=24B 1-ro kaHana 1-ro kaHana

\ \

\
:

. H2 H3 H4
= = = (- .
Vo1 V02 VO3 Vo4

Knemmbl LA M
NUTaHNS CXEM

ynpasreHua pene

s [21s | ks

(0]
HO 4

21 22 2381 32 33 41 42 43 51 52 53

) ) )

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

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

PucyHok b.15 - FloOknto4yeHue QUCKpemHbIX Hagpy30K ¢ nomouwibio Kb3-28K-11

MpumeyaHus No NCNoNb30BaHNIO AUCKPETHbLIX BbIXOAOB.

1. Ha pucyHke yCrnoBHO NOKa3aHO pacnofioXeHue U HasHayeHne 3amblKaloLX KOHTAaKTOB BbIXOOHbIX pene
kaHanos DO1-DO4.

2. KoHTakTbl( BbIXOOHbLIX ‘Perne ykasaHbl B MOJIOXEHWMW BbIKMYEHO, UMM Npu 0BECTOYEHHON cxeme
ynpaBneHus pene.
3. Heucnonb3yemble KneMMbl KNnemMmmHo-6r104Horo coeamnHmtensa KB3-28K-11 He nogkntoyaThb.

4. MakeumarnbHoe| notpebneHne (Cxem ynpaereHus) 4YeTbIpeX BKYEHHbIX KaHaroB OT BHELUHEro
MCTOYHMKA NOCTOSIHHOrO. Toka 24B — 80MA.

5. HanpsikeHre BHELLHETo NCTOYHMKA NUTaHKs - HecTabunuanpoBaHHoe, (20-28) B nocTosiHHOro Toka.
6..[1apa ANCKPETHbIX BIXOAOB MOXET BbINOMHATL POfb OAHOTO MMMNYNbCHOrO Bhixoda (B — M).
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B.9 NMoaknioyeHne AUCKpeTHbIX Harpy3ok kK Kb3-28C-11

[unckpeTHble BbIXOAbl BLINOMHEHLI B BWAE OMNTOCMMUCTOPOB CO BCTPOEHHbIM [ETEeKTOPOM HYNeBOro
HanpskeHns dasbl. Jlornyeckomy “0” COOTBETCTBYET 3aKpblTOE€ COCTOSIHME cuMuUcTopa , a normdyeckom “1" —

OTKPbITOE COCTOAHUE.

Kaxabli1 BbIXoq ranbBaHUYecky U30NMpoBaH OT APYrvX ONCKPETHBIX BLIXOAOB M APYrMX Lenein perynaropa.

BbixogHoi WHpukatop
WHankaTop nogaun ontocummucTop BKro4eHNs 1-ro
nutaHna=24B 1-ro KaHana KaHana
H5 H1 H2 H3 H4
= = = = =
VO1 VO2 VO3 VO4

Knemmbl r k

nnuTaHusa cxem

ynpaeneHus
-:I q
« [z :
.« (e

2122923 31 32 33 41 42 43 51 52 53

Beixon DO1 Bbixog DO2 Bbixogq DO3  Bbixog DO4
1-inkaHan 2- kaHan  3-i kaHan 4-n kaHan

PucyHok B.16 - lNodknoYeHue OucKpemHbIX Hagpy3ok ¢ nomowibio K63-28C-11

MpnumevaHnsa No NCNONL30BaHUIO AUCKPeTHbIX BbIXOO0B.

1. Ha pucyHKe yCnoBHO NokasaHO pacrnofoXXeHne n HasHayeHne BbIBOLOB ONTOCMMMUCTOPOB KaHanos DO1-

DOA4.
2. Hencnonb3yemble Knemmbl knemmHo-6no4yHoro coeanHutensa KB3-28C-11 He nogknoyaThb.

3. MakcumanbHoe n0Tpe6neH|/1e (cxeM ynpaBneva) YeTbipeX BKITKOYEHHbIX KaHanoB OT BHeELIHero

MCTOYHMKA NOCTOSIHHOrO/ToKka 24B — 80MA.

4. HanpsixeHue BHELUHEro UCTOYHMKA NUTaHNS - HecTabunuanpoBaHHoe, (20-28) B NOCTOSAHHOIO Toka.

5. MNapa AncKkpeTHbIX BbIXOAOB MOXET BbINOMHATL POfib OAHOIO UMMYNLCHOrO Bbixoaa (b — M).

PekomeHAaLMu no CNonb30BaHUIO MarIOMOLUHbIX OnNTOCUMUCTOPOB.

ManomoLHbIE  ONTOCHMUCTOPLl  NpedHa3HadYeHbl Ansi  KOMMyTauuuM uUenerd  NepeMeHHOro
OnTocMUCTOPLI 06EeCNeYNBaIOT raribBaHUYECKYHO U30MNSLMIO YNPaBASIOLMX Lienei oT CUNoBbIX U HEMOCPEACTBEHHO
ynpaensitoT MOLLUHbIMA CUMOBLIMW 3NIEMEHTAMMW - MOMYNPOBOAHUKOBLIMU CUMWUCTOPaMu, KOTOpble OTKpbIBaKOTCA
UMMNYNbCOM TOKanOoTpULlaTENbHON NONSIPHOCTU. ManoMoLLHbIE ONTOCMMUCTOPLI MOTYT Takke YNpaBnsTb Napoi

BCTPeYHO-NapannensHo BKMHYEHHbIX TUPUCTOPOB.

K OAHOMY MarioMOLHOMY ONTOCMMUCTOPHOMY BbIXOAY MOXET noaKni4yaTtbCA TOJIbKO OAMH BHELLHWIA

CUMUCTOP U ogHa napa BCTpeYHO-napannesibHO BKIMIYEHHbIX TUPUCTOPOB.

MIMNynbCHbIN BbIXOAHOW TOK MafiOMOLLHOMO ONTOCMMWUCTOPA MOXeT gocTuratb 1A, HO TONIbKO B MOMEHT
BKIMIOYEHNA BHELWHEro cuMunctTopa (VIJ'IVI napbl TVIpVICTOpOB), NO3TOMY HeNnb3d WCNONb30BaTb 3TOT BbIXO4 KakK
penemnHbIn, Harpyxasa ero NOCTOSIHHOWN Harpy3|<017|. [pn NOAKNOYEHMM BHELLHMX CUMUCTOPOB cnenyet ydutbiBaTb

orpaHuyeHune no ynpasndwwemMy BbIXOAHOMY TOKY MarioOMOLLHOIO BbIXOOAHOIo onTtocMMMUCTOpPA.
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Kaxkgbih BbIXOQHOW ONTOCMMUCTOP C BHELUHWUM MOLUHBbIM CUMUCTOPOM (MM Napon TUPUCTOPOB) MOXET
ObITb nogknioyeH k nobon case (A, B unu C). Kaxabld BbIXOAHOW ONTOCMMUCTOP UMEET CBOW BCTPOEHHbINA
OEeTEKTOp HYNEeBOro HanpsikeHust gasbl No3BONSET BKMYaTh HArpy3ky TOMbKO NP MUHMMANbHOM HanpsikeHUW Ha

Hen.

PekomeHOyeMble cXxeMbl NOAKMHOYEHUST BHELLUHUX CUMUCTOPOB M Harpy3ok npuBeeHbl Ha pucyHke B.17.

KB3-28C-01 R1 FUL
DO1 - DO4 —E | [ 1 °
II II t } L-
—
/\ - /\ ~220V
J VS1
R2 RH N
_‘ N — | ] L

rae, VS1 BHeWHWA CUMUCTOP, YCTAHOBJIEHHbIV Ha paanaTtop;

R1 pe3uctop MJIT-1-360 OM-5%, aonyckaembln agnanasoHd 200...390 OMm;

R2 pe3uctop MJIT-1-330 OM-5%, Aonyckaembln Anana3oH 200...390 OwMm;

R3 pe3uctop MJIT-1-39 OM-5%, fonyckaemblli AMana3oH 33...68 OMm;

C1 koHaeHcaTop K73-17-630B-0,01 Mk®-10%, Aonyckaembli ananasoH 0,01...0,1 Mkd;

RH pe3sncTuBHas Harpyska;

FU1 nnaBkuii NpefoxpaHnTesb.

PucyHok B.17 — Cxema nMoOKmoyeHUs1 BHeWHeao cumucmopa
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B.10 Cxema nogknioveHus nHtepcgenca RS-485

MpeobpasosaTens MHTEPKENCOB
BrN-485 (RS232/485), nnn
BMN-52 (USB/485)

et L po 1200m
R1
RS485
5

Lo

i A+ B A+ B- A+ B- | o 32 yerponcte A+ B-

i RS232 unn USB 01 02 03 31
MUK-22 ‘ MUK-21 MUK-25 MTP-8

PucyHok b.18 - OpzaHu3auyusi uHmepgelicHOU c853U Mex0y KOMIMbIomMepoM U peayrissmopamu

1. K KomnbloTepy MOXeT GblTb MOAKMOYEHO A0 32 perynsTopoB, BkMoyasi npeobpasoBaTenb UHTEPEcoB
BMN-485 (BM-52).

2. O6bwas anvHa kabenbHOM NMHUK CBS3N He AOMKHa npeBbiwaTb 1200M.

3. B kauyecTtBe KabenbHOW NMMHUN CBA3N npeanoyYTUTEesibHO UCnonb30BaThb 3KPAHMPOBaHHYHO BUTYHO Napy.

4. [nuHa oTBETBMEHUI L, 4OMKHa BbiTb Kak MOXXHO MeHbLLIe.

5. K uHTepdencHbiM BXxoAam perynsatopoB, PaCMOflIOXKEHbIM B KPaWHWX TOYKaxX COEAUHUTENBbHON MUHUK
HeoOxoOMMO MOAKMIUYNTL [ABa TepMuHanbHbBIX pesucTopa conpotuBrneHnem 120 Om (R1 mn R2).
MopknioveHune pesuctopos k peryngropam NeNe 01 — 30 He Tpebyetcs. NogknoyeHne TepMuUHanbHbIX
pe3ucTtopoB B Onoke npeobpasoBaHus»uHTepdgencoB Br-485 (BIMN-52) cmotpm B TO Ha BIN-485
(BMNW-52). MogknioveHne TepmuHanbHnX pesuctopos B MUK-22 cmotpu npunoxenue 510 (pucyHok 5.19,
B.20).
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KnemmHas konogka KB3-25-11

\

onD 4]

LIZANTAN.COM

JInHus ceAsm
(3kpaHvpoBaHHas BuTas napa)

MpuemonepepaTymk +A 13
RS-485 o B 14
- TeRu [

120 Om RGND | 16

2aN

(\)L

L--9

100 Om

\ N

1

1 Mogknioyenne | BblcokooMHas
| BHYTPEHHero !  3emnisi

I

| TepmMuHaTopa I

PucyHok B.19 - PekomeHdyemasi cxema rnodknoyeHuss uHmepgpetica RS-485 ¢ nomoubto K63-25-11

MpuemonepeaaTymk
RS-485

KnemmHas konoaka

JInHng cessn
(akpaHvpoBaHHas BuUTas napa)

1:|—°°J

120 Om

KB3-28P-11
KB3-28K-11
KB3-28C-11
+A 12
O * B |13

JP3 RGND». | 14

oo 4]

100 Om

- S
\ Mopkntoyenue

TepmuHaTopa |

1
Lm e e - —

AN

BbicokooMHas
3emns

PucyHok B.20 - PekomeHOyemasi cxema nodkmodYeHusi uHmepgbelica RS-485 ¢ nomouwbio K63-28P-11,
KB3-28K-11 unu KB3-28C-11

MpumeyaHusa no ncnonb3oBaHuIo uHTepdenca RS-485.

1. Bce oTBeTBUTENA MpPUEMO-NEPEHATUNKOB, MPUCOEOMHEHHbIE K OOHOM o6Llei nepeparowen nuHuM,
JOJDKHbI COrnacoBbIBATLCSA TOMBKO B ABYX KpalHux Toukax. [InvuHa oTBETBMNEHWUI JOMKHA GbiTb Kak MOXHO MEHbLUEN.

2. Heo6xoamMmocCTh akpaHupoBaHusl kaGenen, No KOTOpbIM NepeaaeTcs UHGOPMaLMs, 3aBUCUT OT AMWHbI

KkabenbHbIX CBA3EN 1 OT YPOBHS NOMEX B 30HE NMPOKNaaku kabens.

3. MNMprMeHeHne aKpaHNPOBaHHOW BUTOW Napbl B MPOMBbILLIIEHHbIX YCIIOBUAX ABNSETCA NPeanoYTUTENbHbIM,
NMOCKOJIbKY 3TO obecneunBaet nojsty4yeHme BbICOKOro COOTHoOLIEHUA ceran/LuyM M 3alWnTy OT CMHA3HOM MOMEXM.

4. Tlepembivka »JP3 npegHasHayeHa [ANA  MOAKMHOYEHUS TepMuHanbHoro pesuctopa (120 Owm),
yctaHoBneHHoro Ha nnate Kb3-28P-11, Kb3-28K-11 nnun KB3-28C-11. 3amkHyTOoe coctosiHne JP3 cooTBeTCcTBYET
NOAKIMIOYEHHOMY TEPMUHATOPY.
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B.11 NogkntroyeHMe OUCKPETHbIX BXOAOB (4AaTYUKOB) K Npubopy

BHELLHWA NCTOYHUK
nutaHusa =24B

KnemmHas konoaka Kb3-25-11
Bxopg DI1

l+ Oatumk 1 5
1

+DI1
— o s IR
=+ 1 +DI2 5
_— T e B

Oatumk 2
Bxoa.DI2

PucyHok Bb.21 - lModkntoueHue duckpemHbix 8xo0o8 (damyukos) Kk npubopy ¢ nomowibto Kb3-25-11

y KB3-28P-11
B
n:faﬂ::'d:gi?wm KnemmHas konoaka KB3-28K-11
KB3-28C-11
Oatumk 1
Bxopg DI1
' — 9 DI 5
—1 I* 10 +DI >
— 11 D2
Oatunk 2 Bxon DI2

PucyHok b.22 - Nodknto4eHue duckpemHbix 8x0008 (0amyukos) K npubopy ¢ nomowbo Kb3-28P-11,
KB3-28K-11 unu Kb3-28C-11

MpumeyaHne. B kayectBe OaTUMKOB' AUCKPETHbIX CUrHaNOB MOFYT WCMOMb30BATbCA KOHTAKTbl (pere,
nepeknYaTenyu n ap.), a Takke TpaH3UCTOPHbIE KNoun (Hanpumep, oTKpbITeIn konnektop NPN-TpaH3ucTopa)
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NMpunoxeHne B CBoaHaa Tabnuua napameTtpoB perynstopa MUK-22
Tabnuua B.1 - CBogHasa Tabnuua napameTpoB perynatopa MUK-22

Enmn- 3HaueH.
MyHKT n HULbI Ananason no- LWar name- | Pas- n
MEHI apameTp n3me- n3meHeHmn yMmorn- HeHus aen pumetanue
napameTpa
peHus YaHUIO
YpoBeHb 1. HacTpoika napamMeTpoB perynsaropa kaHana 1

1.00 KoadphduumeHT ycunenuns | en. 000,1 - 050,0 010,0 000,1 10.5

1.01 Bpewms nHTerpupoBaHns | cexk. 0000 — 6000 0260 0001 10.5 | 0000 — oTkn.

1.02 Bpemsi Cexk. 0000 - 6000 0000 0001 10.5 ['0000- oTkn.
anddepeHupoBaHus

1.03 CKOpOCTb KOppeKLun %lcek. | -99.9 —99.9 0.0 0.1 5.9 YpoBEHb MEHIO 9
BbIXoa perynsitopa no
BHELUHEMY ANCKPETHOMY
BXogy

1.04 Tun TexHonorn4yeckon 0000 — abcontoTHas 0000 Cm.puc
CUrHanuaaumm 0001 - B.1,B.2

neBnaLmoHHas

1.05 TexHonornyeckas TEXH. 000,0 Mnaguimin Cwm.puc | C yyeTom geuum.
cUrHanuaaums eq. OT1-1999 no 9999 paspan B.1,B.2' | PasgenuTens
OTKIMOHEHWUST KMUHUMYM>» Bxoga All

1.06 TexHonornyeckas TEXH. 000,0 Mnagwwii Cwm.puc | C yyeTom geLum.
curHanusauns en. Ot -1999 fo 9999 paspsg B.1,B.2 | PasgenuTens
OTKNOHEHNs Bxoaa All
«MaKCUMyM>»

1.07 'mctepesuc: TEXH. 000,0 000,1 Cwm.puc

- TEeXHOMOrM4YeCcKom en. 000,0 — 090,0 B.1,B.2
curHanusaumu;

- 2-X NO3ULIMOHHOTO; B.7

- 3-X NO3ULUMNOHHOIo

perynaTopa.

1.08 Maponb Bxoaa B pexum 0002 6.5.5 | YcTtaHoBneHo
KOHpurypaumum Ha 0000 — 9999 N3roToBUTENEM
YPOBHW 2 — 19

YpoBeHb 2. HacTpouka napamMeTpoB perynsaropa kaHana 2

2.00 KoadhdpuumeHT ycunenus | en. 000,1 < 050,0 010,0 000,1 10.5

2.01 Bpems nHterpupoBaHms | cek. 0000 - 6000 0260 0001 10.5 | 0000 — oTkn.

2.02 Bpems CeK. 0000 — 6000 0000 0001 10.5 | 0000 — oTkn.
andcpepeHunpoBaHns

2.03 CkopocCTb KoppeKLunmn %l cek. | -99.9=99.9 0.0 0.1 5.9 YpoBeHb MeHto 9
BbIXOAa perynstopa no
BHELUHEMY AUCKPETHOMY
BXOAY

2.04 Tun TexHonorm4yeckon TEXH. 0000 — abcontoTHas 0000 Cm.puc
curHanmsaumum en. 0001 — B.1,B.2

/MVH [eBUaLMOHHas

2.05 TexHonornyeckas TEXH. 000,0 Mnagwwn Cwm.puc | C yyeTom geumm.
curHanusaums en. OT -1999 g0 9999 paspsg B.1,B.2 | Pasgenutens
OTKIOHEHUSA «MUHNMYM>» Bxoga Al2

2.06 TexHonornyeckas TEXH. 000,0 Mnagwwi Cwm.puc | C yyeTom geumm.
curHanusauus en. Ot —-1999 go 9999 paspsg B.1,B.2 | Pasgenutens
OTKITOHEHUs Bxoaa Al2
«KMaKCUMyM»

2.07 nctepesuc: TEXH. 000,0 000,1 Cwm.puc
- TEXHOSOrMYEeCcKoM en. 000,0 — 090,0 B.1,B.2
cuUrHanmsaumu;

- 2-X NO3ULMOHHOrQ; B.7
- 3-X NO3ULMOHHOFO
perynsTopa.

2.08 Maponb BXxoga B pexvum 0002 6.5.5 | YctaHoBneHo
KOHpurypauum Ha 0000 — 9999 N3roToBUTENEM
YPOBHW 02 — 19
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BepxHuid npegen
pasmaxa WKanbl
3.06 MAX
1.06 — — — — [ S — — —

N ==
1.05

HuxHWA Npeaen

McTepesnc TEXHONOMYECKOW CUMHANN3 aLn
1.07

pasmaxa WKanbl
3.05

Bkn

Cpat

arbiBaHue curHanuzaropa MA

OTkn

Bkn
OTkn

CpabaroBaHue
/ curHanmsaTtopa MIN

PucyHok B.1 - pacghuk cpabameigaHusi abcorromHol mexHonoauyeckol cueHanusayuu (1.04 = 0000)

)

BepxHuil npeaen
pasmaxa LKanbl

TMcTe pesne TeXHONOMMYecKon cl rHanuzaduu
1.07

pn = . I S - - — N N S I B S e - .
M
3apanan Touka + MIN 1.05
3apjaHan TouKa
S N S N S . - - - -
IS SN N B SeE S S . - - . .
Hux#Huid npegen
pa3maxa WwKankel v
3.05
CpabatbieaHue curHanuzaropa MAX
BKJ-I b A A N B T
OTKN
" Cpabarbieanue
N [ 7. curHanysaTopa MIN
rd
QTEN

PucyHok B.2 - paghuk cpabambieaHusi 0eguayuoHHOU mexHooaudyeckol cueHanusayuu (1.04 = 0001)

ﬂpUMeuaHue. ,D,eBI/IaLl,I/IOHHaﬂ TEeXHOJIorn4eckada curHanmsauma  ncnonb3yeTcd

Korga HYXHO CUrHanmsanpoBaTb

OTKMOHEHNE TEXHOMOMMYECKOro napameTpa OT 3Ha4YeHUst 3aJaHHOM TOYKM Ha 3HayveHue BcTaBok MIN[1.05] MAX[1.06] (MIN[2.05]
MAX[2.06] — onst kaHana 2 perynsitopa), a abcontoTHas — Koraa Hy)XHO CUrHanM3vpoBaTh Bbixog napameTpa 3a BctaBku MIN[1.05]

MAX[1.06].

LIZANTAN.COM
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NMpunoxeHune B. (MpopomnxeHue)

MpogomkeHne Tabnuupl B.1 - CBogHasa Tabnvua napameTpos perynatopa MUK-22

Eaun- 3HaueH.
MyHkT HULbI Onana3oH nusmeHeHus no- Lar name- Pas-
MeHIo MapameTp n3me- napameTpa ymorn- HeHus pen Npumeyanme
peHus YaHUIO
YpoBeHb 3. KoHdurypaums aHanoroBoro Bxoga All perynaTtopa kaHana 1
3.00 Twn Wwkanel aHanoroBoro 0000 — nNnHenHbIN 0000 1114
Bxoaa All 0001 — kBagpaTu4eckuni
0002 — TCM 50M
0003 — TCM 100M
0004 —rp.23
0005 — TCI1 50I1, Pt50
0006 — TCI1 100r1, Pt100
0007 —rp.21
0008 — nuHeapu3oBaHHas
Lwkana
0009 — Tepmonapa
nnHeapu3oBaHHas
0010 — Tepmonapa TXK (J)
0011 — Tepmonapa TXK (L)
0012 — Tepmonapa
TXKH(E)
0013 — Tepmonapa TXA (K)
0014 — Tepmonapa TI1M10
(S)
0015 — Tepmonapa TP (B)
0016 — Tepmonapa TBP (A-
1)
0017 — nHTEepenCHLIN - 3HayeHue
BBOJ 3anncbIBaeTcs ¢
KOMMbloTepa
3.01 Twun Bxoga All 0000 - 0-5, 0-20 MA 0000 11.1.4 | OencTByeT Ha
0001 — 4-20 MA TUNbI
3.00=0,1,8
3.02 KonnyectBo yyacTkoB en. 0000 - 0019 0000 0001 11.2.2 | CesizaHHble
nnHeapusauumn Bxoaa napameTpbl
All n.n.12.00-12.19 n
n.n.13.00-13.19
3.03 MocTosiHHas BpemMeHu CeK. 000,0 =600,0 000,0 000,1 Mpvme- | 000,0 — OTKI.
BXOAHOro LndpoBoro HaHue
dunbTpa
3.04 MonoxeHune 0000,
AeunmanbHoro 000,0 000,0
pasgenutens 00,00
0,000
3.05 HwxHuin npeaen TEXH. -1999 — 9999 000,0 Mnagwwun
pa3smaxa Likarnbl en. paspsg
3.06 BepxHun npepen TEeXH. -1999— 9999 000,0 Mnagwwui
pa3maxa LKkarnbl en. paspsg
3.07 HonycTtumas Cexk., 0000 — 005,0 Mpuve- | 3awmTta ot
ONVTEenNbHOCTb HaHne | yMnNynbCHbIX
UMNyNbCHON NOMEXU nomex *1)
3.08 MeToa TemneparypHou 0000 — pyyHas koppeKLms T=Tuam+Tkop.pyy
KOoppeKunn BXOOHbIX 0001 — aBTOMaTM4yeckas
CUrHaroB OT Tepmonap Koppekuums (Mo BHELLUHEMY T=Tuam+Tkop.aBT
AaTyvky)
3.09 3HaveHve TeMnepaTypbl °C OT1-99,9 0o 999,9 000,0 Tkop.py4
B pexvmMe py4yHoun Mpu 3.08=0000
KOPPEKLMM BXOAHbIX
CUFHAsI0B OT TEPMORap
YpoBeHb 4. KoHdurypaums aHanoroBoro exoga Al2 perynsartopa kaHana 2
4.00 MapameTpbl ypoBHS 4 CwMm. napameTpbl
...... aHanornyHbl ypoBHs 3
4.09 napameTtpam ypoBHs 3
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MpumeyaHus Kk ypoBHaM 3, 4
*1) donycTumas AnMTenbHOCTb MMMNYSbCHOW NMOMEXM.

Ecnn B kakom nnbo uMKne M3mMepeHusi TEXHOINOrMYeckoro napameTpa ObOHapyXeHO ero usMeHeHue, TO
npegnonaraeTcsd BO3MOXHOCTb OEWCTBUS MOMEXW U BbIXOQHOW curHan cdopmupyeTcsa (C y4eToM ycpeaHeHusi
U3MEPUTENbHBIX 3HA4YEeHWA) MO WCTEYEHUU YCTaHOBINEHHOrO BPEMEHW ANWTENbHOCTW nomexu. To ecTb, ecnu
ANUTENbHOCTb WM3MEHeHUs curHana bonblie 3agaHHOTO  Trowexw, TO OTO M3MEHEHVWE pacLeHVBaeTcs Kak
€CTeCTBEHHOE M NMPUHUMaeTCH B AarnbHenLyto 06paboTKy ¢ 3aaepKKko BPeMeHU Trowexu.

A TMapameTp Bxon 6r1oka
t,°C
201 Bbixoa
| Bxoa PunbTP
200 ) — =] IMAYALCHBLIX >
| | 1 | nomex
L o - |
-~ — - T.c
T< TI‘IOMGXM ; nomexun
Bbixoq 6roka :
S—— .  3KCMoHeHUManbHbIN
200 ] unbTp
T,c

PucyHok B.3 - BriusiHue dorycmumou 0numesibHocmu riomexu (nyHkmsi meHio 3.07 unu 4.07 0ns1 1 unu 2
KaHana coomeemcmeeHHO)

_________________________________________________________________ ,
m 3.03 n.3.00, 3.01, 3.02, 3.04, 3.05, 3.06 1
’ a 3.08, 3.09 i
)
1
All PuneLTp OKCNOHEHUM MNpeo6pasosaHue 1
MY NCHLIQ anbHbIN »| curHana patumka > :
gomex dunbTp (nMHeapu3auus) CurHanHa |
VHOMKALUMIO |
———a—
n )
B 4 perympons
HVe )
AI2 o© '
mnbTp OKCNOHeHUM Mpeo6pasoBaHue i
UMNYNbCHBIX |—p1  anpHBLIn »| curHana gatuvka > :
nomex dunesTp (nuHeapusaumsa) !
:
n.4.07 n.4.03 n.4.00, 4.01, 4.02, 4.04, 4.05, 4.06 :
. 4.08, 4.09 :
1

PucyHok B.4 — @yHKUUOHanbHasi cxema npoepamMMHO20 Mpeobpa3sosaHusi 8XO0HbIX aHaI0208bIX CUZHaI08
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NMpunoxeHune B. (MpopomnxeHue)

MpogomkeHne Tabnuupl B.1 - CBogHasa Tabnvua napameTpos perynatopa MUK-22

Enu- 3HauyeH.
MyHKT n HULbI Ananason no- Lar name- | Pas- n
MeHIo apameTp n3me- NIMEHEHNA yMmorn- HeHuA aen pumetanne
napameTpa
peHus YaHUI
YpoBeHb 5. KoHdurypaumsa auckpetHoro Bbixoga DO1L 1)
5.00 Homep aHanoroeoro 0000 - Bxop All 0000 Mpyme-
BXoda (MCTOUHMK 0001 — Bxop Al2 YaHue
aHanoroBoro curHana)
ONs ynpaBreHust
OWUCKPETHBIM BbIXOA0M
DO1
5.01 Jlorvka paboTbl 0000 — 0006 0001 Mpume-
BbIXOAHOrO YCTPOWCTBA HaHue
DO1 0000 - He venoneayetcs, 1)
BbIXO4 OTKN
0001 - 6onblue MAX
0002 — meHbLue MIN
0003 - B 30He MIN-MAX
0004 - B He 30HbI
MIN-MAX
(oTHOCUTENbBHO
MIN—- MAX
CooTBeTCTBYHOLLEro
DO)
0005 — BHe 30HbI CUrHa-
nn3aunun
0006 — MHTepdECHbIi Bbixoa ynpasnsetcs
BblBOA no nHTepdency
5.02 YcraBka MIN DO1 TEXH. B onanasone wkanel | 020;0 000,1
en. BblIOpaHHOro TMna
aHanoroBoro curHana
5.03 YcraBka MAX DO1 TEXH. B ounanasore wkanel | 080,0 000,1
en. BblIOpaHHOro TMna
aHarnoroBoro curHana
5.04 ['McTepesnc BbIXogHOrO TEXH. 0000 — 9999 0010 0001
ycTponctea DO1 en.
5.05 BesonacHoe nonoxeHune 0000 — nocneaHee 0000 Mpuwme-
BbIXOZJHOTO YCTPOWCTBA nonoxeHue “aHue
DO1 B cnyyae oTkasa 000%— oTkn. 2)
[aTyuvka, NMHUKM CBA3N 0002 - BKI.
U U3MEPUTENBHOTO
KaHana
5.06 Tun BbIXOQHOrO CUrHana | Ccek. 000,0 — ctatuyeckun Mpuwme- | Foe 000,1-999,9 —
BbIXOJHOMO YCTPOWCTBA 000,1=999,9 — YaHne ANUTENbHOCTb
DO1 MMMYbCHBIN 3) umnynbca B
(avHammnyeckuin) CekyHAax
YpoBeHb 6. KoHdmrypauusa guckpetHoro Bbixoga DO2 S
6.00 MapameTpbl ypoBHs 6 Cwm. napameTpbl
...... aHanornyHol YPOBHSA 5
6.06 napameTpam ypoBHs 5
YpoBeHb 7. KoHdurypauus auckpeTtHoro Bbixoga DO3 &
7.00 MapameTpbl ypoBHS 7 Cwm. napameTpsbl
...... aHanornyHbl YpPOBHS 5
7.06 napameTpam ypoBHs 5
YpoBeHb 8/ KoHdurypaumus amckpetHoro Bbixoga DO4
8.00 MapameTpbl ypoBHS 8 Cwm. napameTpsbl
...... aHanornyHbl ypOBHs 5
8.06 napameTpam ypoBHs 5
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MpumeyaHus k yposHsam 5, 6, 7, 8
lNMpumeyaHusi no kKoHguaypayuu AUCKPEeMHbIX 8bIX0008:

1) CurHansl DO1-DO4 siBnstoTcst cBOGOAHO-Nporpammmpyemeimu. T.e. ecnu kako-nnbo ns curHanos DO1-
DO4 He 3apgencTBOBaH B CTPYKType BblbpaHHOro tuna perynaropa (cMm. napametp 10.03, 11.03 n 1abnuupl B
pasgene 5.8), T0 cBOGOAHBLIN ANCKPETHBIN BbIXOL MOXET B COOTBETCTBUM C BbIOpPAHHOM NOrMkon paboTbl u
yCcTaBkaMu yrnpaBnsiTbCA O4HUM U3 BbIOpaHHbIX aHanoroBbIx curHanos (cM. napameTpbl 5.00, 6.00, 7.00, 8.00).

2) CocTosiHMEe COOTBETCTBYHOLLIErO AMCKPETHOro Bbixoda npu 5.01=0000:
2.1. Beixog omkritodeH, npy ycnosuu, ecnu 5.05=0000 mnm 0001.
2.2. Bbixopg exmo4YeH npn HeaoCTOBEPHbIX AaHHbIX U3MEPUTENBHOMO KaHana Apu.oTkasax AaTtynka,
TIMHWK CBSA3WN UNW U3MepuTenbHoro npeobpasosatens (cM. napameTp 5.00), npu ycnosuu, ecnn'5.05=0002.

3) Tun BLIXOAHOrO cUrHana — MMNynbCHbIW. Jlornka paboTbl AMCKPETHOrO BbIXOAa = MeHblie yctaBku MIN.
OnuTtenbHOCTb MMNYNBCHOMO CUrHana yctaHoBneHa 3 cekyHabl (5.06=003.0).

P %
MIN ; .
0 : : t
DOn 4 ; i
BKIT i 3 cek 1 3 cek
OTKN "
t

PucyHok B.5 - pagpuk pabombi QuckpemHoe2o 8bixoda fpu UMy IbCHOM mure 8bIX00H020 cuaHana
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MpunoxeHune B. (MpoaonxkeHune)

MpogomkeHne Tabnuupl B.1 - CBogHasa Tabnvua napameTpos perynatopa MUK-22

Ean- 3HaueH.
MyHKT n HULbI Ananason no- Llar name- | Pas- n
MEHI0 apameTp n3me- n3meHeHus ymon- HeHus aen pumeanue
napameTpa
peHus YaHuo
YpOBeHb 9. KOHd)MrypaLlMﬂ ANCKpPEeTHbIX BXOA4O0B, peTpaHCMUNCCHUAa N pexxmmbl
UWHONKaunu
9.00 HasHaueHune 0000 — Bxog He ucn. Mpuwme-
auckpeTtHoro Bxoga DI1 0001 Haxne Cm. Tabnuuy
0002 HWXxe
0003
9.01 HasHaueHune AHanorm4Ho Bxogy [puve- | Cm. Tabnutly
auckpeTtHoro Bxopa DI2 DIl HaHue HWXKe
9.02 DyHKUMA 0000 — Bxog All DyHKUNS
peTpaHcMmuccun. 0001 — Bxog Al2 perpaHcMmuccun
0002 — paccornaco- paboTaeT BO Bcex
MIcTOYHUK curHana gns BaHwe perynatopa 1 CTPYKTYypax
ynpasneHus (50%+E) perynaTopos
aHanoroBbIM BbIXO40M 0003 — TekyLlee Kpome
AO 3afaHue perynsaropa 1 10.03=0001
0004 — paccornaco-
BaHue perynatopa 2
(50%+E)
0005 — TekyLuee
3afaHue peryngropa 2
9.03 HayanbHoe 3Ha4yeHue TEXH. -1999 — 9999 0000 0001 Mpume- | B eguHuLax
BXOAHOroO curHana en. HaHve n3mepsieMon
paBHoe 0% BbIXO4HOIO 2) BENNYNHBI
curHana
9.04 KoHeuHoe 3HauyeHne TEXH. -1999 — 9999 0100 0001 Mpuve- | B eamHuuax
BXOJHOro curHana en. YaHve n3mepsaemon
paBHoe 100% BbIXOQHOrO 2) BEJTUYUHBI
curHana
9.05 Hanpaenenue 0000 — npsimon 0000 AO =y
BbIxogHoro curHana AQO 0001 — nHBEPCHbIN AO =100% -y
9.06 Tunbl naHenen 0000 — AI1-SP1-OUT1 | 0000 6.4.4
NHANKaLmMmn vnun Al2-SP2-OUT2
000X - Al1-SP1-OUT1
vurm Al2-SP2-OUT2 unu
Al1-Al2-DIN/DOT

lMosicHeHue k n.9.00 u 9.01 Ha3Ha4YeHUe u pexxumbl pabombi QucKkpemHbix exodoe DIl u DI2.

3HauyeHue napametpa | CocTosiHMe BXOAHOrO CUrHana CocTosiHMe MUKPOKOHTpoONnepa
B n.n. 9.00 unu 9.01 DI1 v DI2 1 pexuma pabotbl (PYY-ABT)
0000 He ncnonbsyetcs He ncnonesyetcs
0001 — ctatnyeckmin "1" - Perynatop B py4yHOM pexume, 611okvpoBKa ynpaBneHusi.
3HauveHue BbIxoda perynatopa yctaHosneHo B [10.13].
"0" - CHsiTWE BrOKMPOBKM.
0002 — MMNynbCHbIN ABT PYY MepekntoyeHne pexxnmon poboThbl:
(no dpoHTy) . ¢ v - ABTOMAT (cppoHT — A),
J A PYYHOW (cnag — P). 3HauyeHune Bbixoga perynsatopa
yctaHoBneHo B [10.13]. MNaHenb He GrnokupyeTcst
He MeHee 0,5 cek.
0003 — paspelueHne "1 - PErynsATop B pexumMe Koppekumn (BKMIoYeH nHankaTop «F»);
Koppekuum "0" - 06bIYHBIN pexum paboTbl perynaropa.
perynmpoBaHus no
BHELLUHEMY
AVICKPETHOMY: BXOAY

MpumevaHus.

1. CocTosiHus gnckpeTHoro Bxoga: "0" — Ha Bxod He nogaHo =24B, "1" — Ha Bxoa nogaHo =24B.

2. MuHumManeHasa onuTenbHOCTb curHana Ha guckpeTtHom Bxoge DIl n DI2 He meHee 0,5 cekyHA.

3. 9.03 wucrnonb3yeTcs ecnu HeobxoaMmo caenaTb WHBEpPCUO Bbixoga perynatopa ana H3, HO
WCMNOSHUTESNbHBLIX MeXaHU3MoB. [1py KaxxgoM WM3MEHeHUM 3TOro napameTpa crnefyeT C MOMOLbI MYHKTOB MEHH
(18.01 n 18.02) HacTpouTb 0% 1 100% BbLIXOOQHOrO cUrHana.

4. Ona ML perynsitopa B pexume paboTbl AuckpeTHbIX Bxogos DI1 n DI2 0001 — ctatudeckuit unm 0002 —
MMNYNbCHBIN (MO cnagy) ycTaHoBKa Bbixoda perynsitopa no napametpy [10.13] o3HavaeT:

- AN aHanoroBoro perynsaTopa — ycTaHOBKa BbIxoAa perynsaropa no napametpy [10.13],

- AN UMNYNbCHOTO perynaTopa — nepemMeLleHne NMnyribCHOro0 MexaHM3Ma Ha 3Ha4yeHue 3Toro napameTpa.
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NMpunoxeHune B. (MpoponxeHue)

MpogomkeHne Tabnuubl B.1 - CBogHas Tabnuua napameTtpos perynaropa MUK-22

LIZANTAN.COM

MyHkT EAun-Huubl OnanasoH 3HaueH. LWar name- Paa-
MEHIO MapameTp n3me- U3MeHeHUsA Mo ymon- HeHus: it MpumeyaHune
peHus napameTpa YaHUIO
YpoBeHb 10. KoHdurypaums cTpykTypbl perynatopa kaHana 1

10.00 | - Bpemsi MexaHuama TM. | cek. 000,0 —999,9 060,0 000,1 10.03=3
- Mepuwog NMO-WLNM 10.03=2
perynsitopa

10.01 | MuHumanbHasa anuTens- | cek. 000,0 —999,9 002,0 000,1 10.03=2;3
HOCTb MMNynbca TMUH

10.02 | 3oHa HevyBCTBUTENb- TEXH. ef. 000,0 -999,9 000,0 000,1 Puc. HaHHbin napa-
HOCTW 3-X NO3ULIMOHHOTO B.6 MeTpNpeacTas-
n NUA-perynatopa NSeT NoNoOBMHHOE
(mepTBas 30Ha) 3Ha4YeHne 30HbI

10.03 | Tun perynsTtopa 0000 — nHaukaTop 0001 5.7

0001 — aHanoroBbI 0001 5.8
Nna-perynatop

0002 — NUA-LNM-

perynsitop

0003 — MNynbCHBIN

MNA-perynatop

0004 — 3-X NO3MLMOH.

0005 — 2-X NO3MLMOH.

10.04 | Twn ynpaBnexus 0000 — obpaTHoe 0000 Mpume- | E = SP — PV
perynsitopa 0001 — npsimoe YaHne | E = PV — SP

10.05 | 3apepxka CeK. 000,1 - 060,0 000,1 000,1 Mpume- | 3agepkka Ha BKITHOY.
cpabaTbiBaHWs KnoYen ‘*f)“"'e Kg*g“: EOHEL”E

* nocne BbIKMOY.
BONbLUE, MEHbLIE Kriosat MEHBLLE
Haob.

10.06 | Crtatuyeckas 0000 — oTkntoYeHa 0000 6.4.2 | Mpumedanue *3)
GanaHcMpoBKa 3agaHusi 0001 — BkNtoYEHa

10.07 CKOpPOCTb AMHAMUYECKOW | TEXH. 000,0 —999,9 200,0 000,1 6.4.2 | 000,0 — oTKn.
OanaHcMpoBKM 3adaHusi en/muH Pexum PYY-ABT*

10.08 | OrpaHunyeHne MUH % -09,9 - 109,9 000,1 Mpume-
aHarnoroBoro BbIXOAa YaHve 5

10.09 | OrpaHnyeHne MAKC % -09,9 — 109,9 000,1 Mpume-
aHaroroBoro Bbixoaa yaHve 5

10.10 | PaspelueHuve 0000 - B ABT pexwvme | 0000 Mpume-
orpaHuyeHus Boixoaa (B 0002:- B ABT 1 PYY vaHve
PYYHOM pexume) “4)

10.11 | BesonacHoe nonoxeHue 0000 — nocneaHee 0000 He ncnonbayetcs
BbIXOAa perynstopa B NooXeHne onsa 3-x, 2-x
crnyyae oTkasa gartyvka, 0001 - 0% (oTkn.) NO3ULIMOHHBIX
TNHUN CBSA3N UNn 0002 =,100% (BKr1.) perynaTopos.
n3mMepuTernbHoOro KaHana 0003 — 6e3onacHoe

nornoxeHue
yCTaHaBnuBaemoe
fonb30oBaTENEM

10.12 | 3HayeHue 6esonacHoro % 0,0 -099,9 000,0 000,1 Mpwn 10.11=0003
NoNoXeHus
ycTaHaBnuBaemoro
nonb3oBaTenem

10.13 | 3HayeHue BbIXOOa % -99,99 — 99,99 0 0,01
perynsitopa no curHamax
Ha DI1 n DI2

10.14 | Perynatopbl Bipexvme 0000 — pexum 5.10 | 0001 — pexum
“override” “override BbIKIOYEH “override” no MIN

0001 0002 — pexum
0002 “override* no MAX
Mpumeyaxue *6

10.15 | Crpyktypallif 0 — paralel 0000 0001 10.4

perynsTopos 1 — mixed
YPOBeHb 11. Koudwlrypau,vm CTPYKTYPbI perynsatopa KaHana 2

11.00 | MNMapameTpbl ypoBHsa 11 Cwm. napameTpsbl

...... aHanornyHbl ypoBHs 10

11.13 | napameTpam ypoBHs 10
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MpumeyaHus.

*1) 3apepxka cpabatbiBaHna kntoyvent BOJIbLUE, MEHBLLE — aTo Bpems nayabl, nocne KOTOporo BO3MOXHO
M3MEHEeHNe HanpasfeHns ABWKEHWUS WCNOMHUTENbHOrO MexaHu3Ma Mpu COOTBETCTBYIOLWEM paccornacoBaHun (c
Lienblo 3aLMThbl CXEM YNPaBEHUS OT NINLLIHNX BKIIOYEHWUI MU CAMOTO 3NeKTPoABUraTens).

*2) Jlorvka paboTbl 2-X MO3MLMOHHOrO MPSMOro M obpaTHOro perynatopa nokasaHa Ha pucyHke B.7. 3-x
MO3VLMOHHBIN perynaTop paboTaeT TOMbKO B MPAMOM Tune ynpasneHus perynstopa. Ha pucyHke B.7 nokasaHa
paboTa BbixogoB perynatopa — DOL1(6onbwe) u DO2 (MeHblue). ToncTton nuHueln nokasaHa paboTa BbIXOA4OB
perynatopa 6e3 ucnonb3oBaHus ructepesuca (1.06=0000). Ecnu BBeneH rucrtepesuc, To perynstop Oyget
paboTaTb MOMHOCTBIO NO PUCYHKY B.7. Kak BMOHO C puCyHKa, KOrga napameTp BO3pacTaeT M CTaHOBUTCH YyTb
fonblue 3agaHHOW TOYKM, TO BO3MOXHA CUTyauus KOrga BKMOYEHbl OBa BbIxoAa. OTO He [OMyCTMMO Korga
perynsTop ynpasnsieT peBepcuBHbIM Asuratenem. [na nsbexanns nogobHow cutyaumm Heobxoammo ncnonb3osaTb
napameTtp 10.02 n 11.02 — 30Ha HEYYBCTBUTENbBHOCTM 3-X MO3NUMOHHOrO perynsatopa (MeptBasi 3oHa). Toraa
BbIXOAbI perynstopa 6yayT paboTtaTtk Mo Nornke NokasaHHoW Ha pucyHke B.6.

*3) BanaHcmpoBKa BbIMONHAETCS NPU MEePEKIIOYEHUN U3 PYHHOTO peXxrmMa B aBTOMaTUYECKNIN.

*4) Mpun napameTpe pasHom 0000 orpaHnyeHne BbIxoda OEVCTBYET TONbKO B'@BTOMaTUYECKOM pexume, a
npu 0001 — B aBTOMaTUYECKOM N PYYHOM peEXUME.

*5) OrpaHnyeHne ynpaensalowux BO34eNCTBMIA. [paHuLbl AaHHOrO napamerpa HaxogsaTcs okorno —10% wu
+110%. Bce xe cnegyeT o6patuTb BHMMaHME Ha TO, YTO PErynaTop He MOXeT BblAaBath OTpULATENbHbIE TOKW.
Ecnu ynpaensitoliee Bo3gencTeme B orpaHMYeHHOM paboyem pexnme 4OCTUraeT ogHon n3 BennyuH (-10%, +110%),
TO AanbHeWwasn uHTerpauns byaeTt npepsaHa € TeM, YTOObl n3bexaTb MHTErPanbHOro HackbliWweHns. TeM caMmbiM
rapaHTUpyeTcs, YTO MNocre MHBEPCUWN NOMSAPHOCTU paccornacoBaHWa perynupoBaHns TOT Mac MOXeT rnocnefosarb
N3MEHeHWe ynpasnsoLLEro BO3AencTBns.

*6) lMpn BbIGOpe pexuma poboTbl «override» (10.14) HeO6Xx0AMMO _YCTaHOBWUTb COOTBETCTBYOLLEE
3HayveHne orpaHMYeHuUiA aHanoroBoro BelIXo4a rnaBHOro perynsatopa, Ha kotopoe He ByaeT geiictBoBaTh B npoLecce
paboTbl perynaTop orpaHuyYeHusl, a8 UMeHHo:

a) ana pexuma «override» no MIN (10.14=0001) ycTaHOBUTb HEOOXOANMOE 3HAYEHWE OrpaHuyeHus Mo

MAX (10.09);

©) ans pexxuma «override» no MAX (10.14=0002) — orpaHuyeHve no MIN (10.08).

DO1 unm DO3 mcrepesnc DO2 unm DO4
A (K"K?“* Gonbwe) = 1.07 nnn 2.07 Y (knioy MeHbLe)
' e SP N )
1 A v A
0 Y R
30Ha HEUYBCTBUTENLHOCTM 30HA HEUYBCTBUTENLHOCTH 100%
<+ >« >
10.02 unu 11.02 10.02 unn 11.02

PucyHok B.6 - pachuk pabombi QUCKpemHBIX 8bIX0008 3-X MO3UUUOHHO20 peaynsamopa C UCMo/1b5308aHUEM 30Hb]
HeyyscmeumersisHocmu (10.02.unu 11.02 051 peeynsamopa 1 unu 2 kaHana coomeemcmeeHHO)

D01 A 2-X NO3ULMOHHLINA
OBPATHbIN PETYNIATOP
(BOMLLUE)

BinbEeemeemememem———— s T

Otkn J »

Do2 A 2xnosnuvoHHbI
(MEHLIWE) | NPAMON PEFYRATOP

Bkl oo :

T ————— >
0% SP 100%

PucyHok B.7 - paghuk pabomsbi 3-X MO3UYLUOHHO20 peaysisimopa ¢ Ucrofib30eaHueM aucmepesuca Ho 6€3 30HbI
HevyscmeumesibHocmu 2-X o3uyUoHHO20 NPsIMo20 U 06pamHo20 peaynsamopa.
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NMpunoxeHune B. (MpopomnxeHue)

MpogomkeHne Tabnuupl B.1 - CBogHasa Tabnvua napameTpos perynatopa MUK-22

LIZANTAN.COM

Enu- 3HauyeH.
MyHKT MapameT HULbI Iﬂ:ﬂila:::ﬂ no- Lar name- | Pas- Moumeyanue
MeHIo P P n3me- yMmorn- HeHuA aen P
napameTpa
peHus YaHUI
YpoBeHb 12. ABcuMcChbl ONOPHbLIX TOYEK NUHeapusauum Bxoga All
12.00 | Abcumcca HavanbHOro % 00,00 — 99,99 00,01 11.2 | CesA3aHHble
3HaveHus (B % oT napameTpbl
BXOAHOro curHana) n.n.3.00=0008,
n.n.3.02=0-19,
n.n.13.00-13.19
12.01 | A6cumncca 01-ro yyactka | % 00,00 — 99,99 00,01 11.2
12.02 | Abcumcca 02-ro yyactka | % 00,00 — 99,99 00,01 11.2
12.18 | Abcumncca 18-ro y4actka | % 00,00 — 99,99 00,01 11.2
12.19 | Abcumcca 19-ro yqactka | % 00,00 — 99,99 00,01 11.2
YpoBeHb 13. OpAanHaTbl ONOPHbIX TOYEK NUHeapusauum Bxoga All
13.00 | OpavHaTta HavanbHoro TEXH. Ot -1999 no 9999 0000 Mnaawun 11.2 | | CesizaHHble
3HayeHus (curHan B en. pa3psag napameTpbl
TEXHUYECKMX eanHULLaXx) n.n.3.00=0008,
n.n.3.02=0-19,
n.n.12.00-12.19
13.01 | OpawuHata 01-ro yyactka | TexH. OT -1999 go 9999 0000 Mnagwwi 11.2
en. paspsa
13.02 | OpguHata 02-ro yyactka | TexH. Ot -1999 1o 9999 0000 Mnagwwin 11.2
en. paspsan
13.18 | OpguHata 18-ro yyactka | TexH. Ot -1999 1o 9999 0000 Mnagwwin 11.2
en. paspsg
13.19 | OppuHata 19-ro ydactka | TexH. Ot -1999 go 9999 0000 Mnagwwn 11.2
en. paspsad
YpoBeHb 14. ABcuMCChbl ONOPHbLIX TOYEK IMHeapu3sauum Bxoga Al2
14.00 | MNMapameTpbl ypoBHA 14 % 00,00 — 99,99 00,01 11.2 | CesA3aHHble
...... aHanornyHbl napameTpbl
14.19 | napameTpam ypoBHSA 12 n.n.4.00=0008,
n.n.4.02=0-19,
n.n.15.00-15.19
YpoBeHb 15. OpanHaThl ONOPHbLIX TOYEK IMHeapu3sauuu Bxoga Al2
15.00 | MNMapameTpbl ypoBHs 15 TEXH. Ot -1999 no 9999 0000 Mnagwun 11.2 | CesA3aHHble
...... aHanornyHbl en. pa3psag napameTpbl
15.19 | napameTpam ypoBHs 13 n.n.4.00=0008,
n.n.4.02=0-19,
n.n.14.00-14.19
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NMpunoxeHune B. (OKoH4YaHue)

Koney, Tabnmubl B.1 - CBo

OHasi Tabnuua napameTtpos perynstopa MUK-22

Enu- 3HauyeH.
MyHKT n HULbI Ananason no- Lar name- | Pas- n
MeHIo apameTp n3me- NIMEHEHNA yMmorn- HeHuA aen pumetanne
napameTpa
peHus YaHUI
YpoBeHb 16 . Kanu6poBka Bxoga All
16.00 | KanubpoBka Hyns Tex. -1999 - 9999 111 | *2)
aHarnorosoro sxoga All en.
(napameTpl)
16.01 | KanubpoBka makcMmyma | Tex. -1999 - 9999 111
aHarnoroBoro sxoga All en.
(napameTpl)
YpoBeHb 17!, Kanu6poBka Bxoga Al2
17.00 | Kanubposka Hyns Tex. -1999 - 9999 1131 . *2)
aHanorosoro sxoga Al2 en.
(napameTp2)
17.01 | KanubpoBka MakcMmyma | Tex. -1999 - 9999 111
aHanorosoro sxoga Al2 en.
(napameTp2)
YpoBeHb 18 L Kann6poBka aHanorosoro Bbixoga AO
18.00 | Tect aHanoroBoro % 11.3
BbIxoAa
18.01 | Kanubposka Hyns 0000 — 0200 0001 11.3
aHanoroBoro Bbixoga AO
18.02 | KanubpoBka makcumyma 0,500 - 1,500 0.001 11.3
aHanorosoro Beixoga AO
YpoBeHb 19. Pa3pelieHue nporpammupoBaHns. 3anmcb
19.00 | PaspelueHue Bxoga Ha 0000 — 3anpeLleHo 6.5.5
YPOBHW 3 - 19 0001 — pa3spelueHo
19.01 | 3anucb napameTpoB B 0000 — 3anpeLieHo 6.5.5
3HEeproHesaBnCcUMYyIo 0001 — pa3spelueHo
namsTb
19.02 | CeteBou agpec 0000 - 0255 0000 0001 7 0000 — oTkno4veH
(Homep npubopa B cetn) oT ceTn
19.03 | CkopocTb obmeHa out/c 0000 #2400 0001 7
000X - 4800
0002 = 9600
0003 — 14400
0004 — 19200 0009
0005 — 28800
0006 =,38400
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 - 460800
0012 — 921600
19.04 | Tanm-ayT kagpa 3anpoca 0001 — 0200 0004 0001 7
B CUCTEMHbIX TakTax
1 TakT = 250 MKC
19.05 | Koa v mogenbmanenus. 23.XX CnyxebHas
Bepcwusa nporpammHoro nHdopmauums
obecneyeHus Kop 23
Bepcua XX
19.06 | Koppekuunsa nokasaHumn 000,1
naryuka
TEPMOKOMMNEHcaLmun

*1) PegakTvpoBaHite ypoBHEN BO3MOXHO TOMbKO KOrAa perynsTopbl NepeBefeHbl B PYHHOW PEXUM.

**2) Tlpn, Haxatum knaBuwun 3aBh. BKAYaeTCs aBToOMaTuyeckasi kanubpoBka, YTO COMPOBOXAAeTCA MUraHuem
napametpa 00 wnun 0L npu kanubpoBKe Hyns UM MakcuMmyma cooTBeTcTBeHHO. Knasuwa BBI[ cdvkcmpyeT HOBOe 3HauveHue
KanMopoBKU.
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Iuct peructpaumm nameHeHun

N3am.

Homepa nuctos (cTpaHuu)

n
He

3ame-
HEHHbIX

3me-
HHbIX

HoBbIx

Bcero
nucToB
B
[OOKYyMeH
Te

Ne
[OKyMeHTa

Bxopswwmin Ne conpoBoxaato-
LLilero AOKyMeHTa 1 Aata

Moan.

[ata

M3m.1.07

M3m.1.10

111

1.12

1.13

1.14

1.15

1.16

1.17

1.18

38, 39

2-71

55

77

77

79

79

79

79

79

79

ver.23.13

ver.23.16

ver. 23.17

ver. 23.17

ver. 23.19

ver. 23.20

ver. 23.20

ver. 23.22

ver.23.25

ver. 23.25

[onucaHo koHdUrypmposaHue
npubopa

MogepHu3aums npnbopa
YrydLleHbl XxapakTepucTUku
aHanoroBbIX BXOAOB U
BbIxoda. MoaepHu3nposaHo
KNeMMHO-61104Hble
coeauHeHus.

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

-PEXMM MHAMKALWK;
-Ao6aBneHbl HOBblE PErncTpPbl
[ob6aBneHo Ha3HayeHne
KOHTaKTOB BbIXOLHOIO
pasbema perynsatopa DBR-
25F

BHeceHb! JononNHeHus B
nporpaMmMHoe obecneveHue:
yBenuyeHo KONM4eCTBo BX.
Tepmonap, 13m. cucrtema
6anaHCcPOBOK, PEXUMbI
uHAnKaumm n T. 4. flobaBneHa
B PO nepea. d-us perynsr.
WenpasneHbhowmbkm koga
3aKasa

MameHeH ornana3oH pabounx
TemnepaTtyp.YCTpaHeHb!
oLINBKM

YetpaHeHbl ownbkm n
HEKOPEKTHOCTM B ONUCaHUN.
WcnpasneH koa 3akasa

[obasneHo npumMevaHune o
Tunax tepmonap TMM TMNP
TBP npu nepeHacTpomnke.
[apaHTUIMHBIA CTPOK yBENUYeH
0o 5 ner.

WcnpasneHo notpebnexve
npubopa npu nuTaHun24B
[ob6aBneHbl anemeHTbl Npu
NOAKIOYEHNN BHELLHEro
cummucTopa

BCB

BCB

KCA

KCA

KCA

OBB

Ponuk

KCA

JTykaiuyk

P.O

Jykaiyk

P.O

15.07.2004

13.10.2004

23.12.2004

30.08.2005

20.02.2006

19.10.2006

23.-7.2007

13.02.2008

28.09.2010

6.10.2010
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