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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 U3genusl, NoXxanynucra, 03HaKOMbTECh

C HaCTOALLMM PYKOBOACTBOM MO aKcnnyatauun perynatopos MUK-22.

MpeHebpexeHne Mepamu NPefoCTOPOXHOCTM W MpaBunamu
aKcnnyatauum MoXxeTt CTaTb I'IpVIHI/IHOl7I TpaBMUpPOBaAHUA nepcoHana unu
noBpexaeHuns obopyaoBaHus!

B cBs3M C MNOCTOSAHHOM pa60T0171 no coBepLleHCTBOBaAHUIO

n3genus,

noBbILaoLLEN ero HaAEeXHOCTb n ynyd watowemn

XapakTepucTtukn, B KOHCTPYKUUO MOTyT ObITb BHECEHbI HE3HAYUTENbHbIE
N3MEeHEeHUA, He OTpaXeHHble B HacTodAlweM n3gaHuun.

CokpalleHusi, NpUHATbIe B AaHHOM PYKOBOACTBE

B HavmeHOBaHUsIX MapamMeTpoOB, HA PUCYHKax, MPU LMPOBbLIX 3HAYEHMSIX U B TEKCTE MCMOSb30BaHbI
CokpalleHus n abbpesuatypsbl (CM. Tabnuuy 1.1), o3HavatoLwme criegyroLlee:

Tabnuvua 1.1 - CokpaweHus n abbpeBunatypsbl

AG66peBuaTtypa

MNonHoe HaumeHOBaHue 3HaueHue
(cumBon)
PV unn X Process Variable M3mepsiemas BennunHa (KOHTponMpyeMbin un
perynupyembli napameTp)
SP unu W Setpoint 3apaHHas Touka (3agaHune perynatopy)
MV nnn Y Manipulated Variable MaHunynupyemas nepemeHHas, nepeMeHHas

npeAcTaBnsAlLLasa 3Ha4YeHne ynpaensaoLero
BO3ENCTBUS, NOAABAEMOr0 Ha aHaNOroBbIV BbIXO
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,




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 aBTOHOMHOrO, Tak U AN KOMMIEKCHOro ucnons3oBaHus B ACYTI B
aHepreTvke, MeTannyprum, XUMMYeCKON, NULLEBOW U APYrMX OTPaCsX NPOMbILLIIEHHOCTU U HAPOAHOM XO3sINCTBE.

Peaynsmop MUK-22 npedHa3Ha4eH:

® sl U3MEPEHUst OBYX KOHTPONUPYEMbIX BXOAHbIX (DU3NYECKMX NapameTpoB (TemnepaTypa, AaBreHue,
pacxod, YpoBeHb U T. Mn.), 06paboTku, npeobpa3oBaHUsA U OTOOPaXEHUS] UX TEKYLUMX 3HAYEHWA Ha BCTPOEHHbIX
YyeTblpexpaspsaaHbiX LMdpoBbIX MHAMKATOpaX;

e perynatop opmupyeT BbIXOAHOW aHamnoroBbin (kaHan 1) u (unu) uMnynbCHbIV (KaHanbl 1,2) curHan
ynpaeneHus ABYMsi BHELUHMMMW WCMOMHUTENbHLIMW MeXaHu3mamu, obecrneyvBas aHanorosoe, UMMynbcHoe, 2-3-X
NO3ULMOHHOE, UMK perynupoBaHMe B pexume override BxogHoro napametpa no I, MA, M4 vnu MAL 3akoHy B
COOTBETCTBMU C 3a4aHHON MOfb3oBaTeneM NOrmkon paboTel U NapameTpaMm perynmpoBaHuns;

e perynatop OpPMUPYET CUrHanbl TEXHOMOTMYECKOW CUrHanusauuu, Ha nepefHert naHenu WUMeroTcs
WHAWKaTOPbI ANS CUrHanM3aumnm TEXHOMOrMYECKN OMacHbIX 30H, CUTHarbl MPEBbILLEHUS (3aHWKEHNS) perynnpyembix
UM nsmepsiemMblx NapameTpoB.

Cmpykmypa peaynsmopa MUK-22 nocpedcmeom KoHghu2ypauuu Moxem 6bimb UsMeHeHa makum
obpa3om, Yymo mMo2ym 6bimb peweHbl credyroujue 3adaqyu peays1upoeaHUust.

v [1ByXn031LMOHHOIO (80 YeTbIpEX KaHAMNOB - NPU UCNOMb30BaHUM hyHKLMM CBOBOOHO - MporpaMmMupyembix
OVCKPETHbIX BIXOAOB Npnbopa) unm AByX, TPEXNO3ULMOHHBIX PETYNATOPOB;

v Byx HesaBucumblx perynstopos (MO-perynstopa ¢ aHanoroBbiM Bbixogom u MWO-perynsitopa c
MMNynbCHbIM BbixogoM unu MNO-LUMM-perynsatopa ¢ uMnynbCHbIM BbIXOAOM) UMW ABYX PEryrnsTtopoB B pexume
override.

v/ CTabunuampyoLlero perynsropa;

v IByXno3MUMOHHOIO perynstopa;

v Tpexno3nunoHHOro perynsTopa;

v KOHTYpOB aBTOMaTU4YECKOro perynupoBaHusi ¢ ynpaeneHvem ot 3BM;

v MNpubopa pyvyHOro ynpaBneHUs UMMYNbCHbIM UCMNOMHUTENbHBIM MEXaHW3MOM, OBYXMO3ULUMOHHOW WM
TPEXno3nLMOHHON Harpy3Kkow, C MHAMKaUMen 3agarLmnx BO3AenNCcTBum,;

v HaukaTopa ABYX (OU3NYECKUX BENUNYUH;

v Bapatuvka yHKUWA.

BHyTpeHHsIn nporpammHas namsTe perynatopa MUK-22 copepxuT Gonbluoe KONMUMYeCTBO CTaHOapTHbIX
PYHKUMIA HeOBX0OUMbIX ANst YIpaBNeHUs TEXHONOrMYEeCKUMU npoleccamm 6oNbLUNMHCTBA UHXEHEPHBIX MPUKNaaHbIX
3agay, Hanpumep, Takux Kak:

® BO3MOXXHOCTb MOAKITHOYEHMS Pa3NnyHbIX TUMOB AaTYMKOB,

® CpaBHeHWe peasynbTarta npeobpas3oBaHUs C yCTaBKaMu MUHMMYM M MakCUMyM, @ TakkKe CUrHanusauuio
OTKIMOHEHUI (TEXHONOTMYECKN OMAacHbIX 30H), BbIOOP TUMa TEXHOMOIMYECKOW curHanusauum — abconTHas unu
AeBnaumnoHHas (3aBucsLLasn oT 3aaHHOW TOYKN),

® MporpammHas kannbpoBka KaHaroB Mo BHELLHEMY 00pa3Li0BOMY UCTOYHMKY aHanoroBoro curHana,

e Lindpposas punbTpaums,

® NPOM3BOSIbHOE MaclUuTabupoBaHWe LKan u3MepsieMblX NapameTpoB, NMHeapu3aLust BXOAHbIX CUrHarmnos,

® 13BreYeHne KBagpaTHOro KOpHS,

® PEXMNMbI CTaTUYECKOW U AMHAMUYECKOW DanaHCUpoBKH,

® MOHUTOPWHI MCNPaBHOCTW AATYMKOB (MX NMHUWA CBS3W UMW U3MEPUTENBHOrO KaHara) C CUCTEeMOW
6e30nacHoOro ynpaBneHnst UCMOSTHUTENbHBIMU MeXaHU3MaMu.

Perynatop npeacrtaensieT cobort cBOGOAHO MporpamMmupyemblii KOMMNakTHbIA nNpubop. Monb3oBartens, He
MUMEILLNIA 3HAHUIA U HaBbIKOB MPOrpaMMUPOBaHMSI, MOXET MPOCTO BbI3bIBATb M WUCMOMHATL 3TU (PYHKUMM NyTEM
KoHpurypauum perynstopa MUK-22. Perynsatopel MK-22 oyeHb rmbkme B MCNOMb30BaHUM U MOTYT BLICTPO U Nerko,
M3MEHUB  KOHpurypauuo, BbINOMHUTL  GOMBLWIMHCTBO  BCTpeyaembix 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.




3 TexHMUYecKne xapaKTepuUCTUKH

3.1 AHanoroBble BXOAHble CUrHanbl

Tabnuua 3.1.1 - TexHuyeckne XapaKkTepUCTUKN aHaNoroBblX BXOOHbLIX CUrHaIoB

TexHU4yeckasi xapaKTepucTmka

3Ha4yeHune

KonnyecTso aHanorosbIx BXO40B

2

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

TepmonpeobpasosaTenu conpotusnenni ACTY 2858-94

TCM 50M, W140=1,428, -50 ... +200°C
TCM 100M, W100=1,428, -50 ... +200°C
TCM rp.23, -50 ... +180°C
TCN 500N, W100=1,391, Pt50, -50 ... +650°C
TCI 10001, W400=1,391, Pt100, -50 ... +650°C
TCM rp.21, -50 ... +650°C

Tepmonapbl no ACTY 2837-94

(TOCT3044-94, DIN IEC 584-1):

KK (J), 0 ... +1100°C
TXK (L), 0°...+800°C

TXKH (E), O ... +850°C
TXA (K), 0 ... +1300°C

TMM10 (S), 0 ... +1600°C

TMP (B), 0 ... +1800°C

TBP-1 (A-1), 0 ... +2500°C

Paspewaroulas cnocobHocTb ALIM

< 0,0015 % (16 paspsigoB)

Mpenen gonyckaemon OCHOBHOW NPUBEAEHHON MOrpeLLHOCTH

n3MepeHnsa BXoOHbIX NapamMeTpoB

<0,2 % (cm. Tabnumuy 3.1.2)

TOYHOCTb UHAMKALMMK

0,01 %

BnvsiHve TemMnepaTypbl okpyxatoLien cpegbl

< £0,2 %/10°C

Mepuog namepexus

He 6onee 0,1 cek

[anbBaHW4eckas pa3BA3Kka aHanoroebix BXO40B

Kakabii BXoA ranbBaHU4eCcKu n3o0nmMpoBaH OT Apyrnx Bxoaos

1 oCTanbHbIX Lenen

Tunbl AaT4YUKOB, npeagesnbl U TOYHOCTb U3MEepPEeHns
Tabnuua 3.1.2 - Tunbl AaTYUKOB, NPeAesibl U TOYHOCTb N3MEePEHUsI

MNpepenbHble MNpepenbHbie 3HaYeHUA
Mapa- r [Jonyckaemass OCHOBHas
MeTp Tun papMpoBoOYHas MHAUUMpYeMble e BXOAHOr0O CUrHana npm
2.00, - XapaKkTepucTuKa 3Ha4YeHUA Npu NOTPeWHOCTL KanubpoBke npubopa
n HCX kanu6poeke HauyanbHoe KoHeuHoe
3.00 n3mepeHus
npu6opa 3HauYeHue 3HauYeHue
0-5 MA 0 MA 5 MA
0-20 MA 0,0...100,0 % 0 MA 20 MA
0000 4-20 MA JluHerHas unu B 4 MA 20 mA
0001 0-10B KeagpatuyHas YCTaHOBIEHHbIX <0,2% 0B 10B
0008 0-2B JlnHeapusoBaHHasn TEXHUYECKNX 0B 2B
0-75 mB eanHuuax 0 mB 75 vB
0-200 mB 0 mB 200 mB
0002 | TCM 50M, W;0=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 <0,2% <0,5°C 78,450 om 185,550 om
0004 | TCM p.23 -50,0 °C... +180,0 °C <0,2% <0,5°C 41,710 om 93,640 om
TCN 50M, W100=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
TCcn 1000, 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 <0,2% <1,4°C 36,800 om 153,300 om
0010 Tepmonapa | TXK (J) 0°C ... +1100°C <0,2% <2,2°C 0 mB 63,792 mB
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 | TP (B) 0°C... +1800°C <0,2% <3,6°C 0 mB 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.




3.2 AHanoroBbI BbIXOOAHOW cUrHan

AO -

BbIXOAHOW aHanoroBbli CUrHan ynpaefieHUA BHELWHUM UCMOMHUTENbHbIM  MEeXaHU3MOM (ynpaBnmoUJ,ee

BO3EWNCTBME) UK peTpaHCcMUcCust BXOAHoro curHana All wnm Al2.

Tabnuua 3.2 - TexHu4eckme XapaKTepUCTUKN aHasIoroBoro yHVId)VILlMpOBaHHOFO BbIXO4QHOIo curHana

TexHUYyeckas xapakTepucTuka

3HayeHue

KonnyecTBo aHanoroebIx BbIXOA40B

1

Tun BbIXOOQHOIO aHanoroBoro curHana

YHuduumposaHHbie FTOCT 26.011-80
0-5MA, RH <2000 Om

0-20 MA, RH <500 Om

4-20 mA, RH <500 Om

0-10B, RH = 2000 Om

Paspewaroulas cnocobHoctb LIAT

<0,0015 % (16 pa3psgoB)

Mpenen gonyckaemon OCHOBHOWN NpuBEAEHHOM NOrpeLHoCTH <0,2%
(hOpPMMPOBaHMs BbIXOAHOIO cUrHana nocne kannbpoBku
3aBMCMMOCTb BbIXOOHOIO CUrHana oT CONpPOTUBIIEHUS HArpy3ku <0,1%

BnvsHue TemMnepaTypbl okpyxatoLien cpedbl

< 40,2 %/10°C

[anbBaHn4eckas pa3BA3Ka aHanorosoro Bbixoaa

Bbixog ranbBaHn4ecku n3onmpoBaH OT ApYyrux BbIXO40B
M OCTanbHbIX Lenen

3.3 D,VICerTHbIe BXOAHblIe CUrHanbl

Tabnuua 3.3 - TexHu4eckme XaAPaKTEPUCTUKN ONCKPETHLIX BXOAHbIX CUrHaNnoB

TexHU4yecKas xapakTrepucTuka

3HayeHue

KonunyecTBo AMCKPETHbIX BXOLOB

2

CwurHan normyeckoro "0" — coctosiHne OTKIMKOYEHO
CwurHan nornyeckon "1" — coctosiHve BKITKOYEHO

0-7B, oTpuuaTenbHOM NONMAPHOCTH
18-30B, oTpuuaTensHON NOASIPHOCTH

BxogHon Tok (noTpebnexne no Bxoay)

<10 MA

[anbBaHWYeckasi pasBsidka QUCKPETHbIX BXOO0B

Bxoab! cBA3aHbI MONApHO U ranbBaHNYECKN N30NMPOBaHbI OT
APYrux BXOAOB M OCTanbHbIX Lienen, nokaneHas n3onsaums
npu ncnons3osaHun K63-25-11

3.4 AnckpeTHble (MMNYJbCHbIE) BbIXOAHbI€ CUTHaNbI

3.4.1 TpaH3MUCTOPHLIN BbIXOA

Tabnuua 3.4.1 - TeXHUYECKVE XapaKTEPUCTUKM AUCKPETHBIX BbIXOAHbLIX CUrHANoB. TpaH3UCTOPHbIV BbIXOA,

TexHU4yeckasi xapaKTepucTuka

3Ha4yeHune

KonnyecTBo AMCKPETHbIX BbIXOA4O0B

4

Twvin BbIXOAA

OTkpbiTbii KonnekTtop (NPN TpaH3aucTopa)

MakcumanbHoe HanpsxxedHne Kommyrtauum

< 40 B nocTosiHHOro TOKa

MakcumanbHbIn ToK Harpysku Kaxxgoro Bbixoga

< 100 MA

[anbBaHW4eckas pa3BA3Ka ONCKPETHbIX BbIXOO0B

Bbixogbl cBSi3aHbI B rpynny m3 4eTbipeX BbIXO40B U
ranbBaHN4YeCKn N3onupoBaHbl OT APYrnX BbIXOA0B U
OCTanbHbIX Lenewn

CwurHan normyeckoro "0"
CwurHan nornyeckon "1"

Pa30MKHyTOG COCTOSAAHNE TPAaH3UCTOPHOIO KIk4a
3aMKHyTOG COCTOsAAHME TPaH3UCTOPHOIO KIko4a.

Bug Harpysku

AKTMBHas, NHOYKTUBHasA

Hanpﬂ)KeHme BHELIHEro UICTOYHUKa nNuTaHua

HecTtabunusmpoBaHHoe, (20-40)B nocTosiHHOro ToKa

3.4.2 PenenHbin BbIXOA, npv Hann4Ynn B 3aKase KNIeMMHO-6J10MHOIro coeaAuHUTENA

c pene Kb3-28P-11

Tabnuua 3.4.2 - TeXHUYECKNe XapakTePUCTUKN AUCKPETHBIX BbIXOAHbIX CUrHanoB. PeneriHbiv BbIxod

TexHU4Yeckasi xapaKTepucTuka

3Ha4yeHune

KonnyecTBo AMCKPETHbIX BbIXO4OB

4

Twvin BbIXOAA

MepeknioyaroLime KOHTaKTbl pene

MakcrmanbHoe HanpseHne KOMMyTaLuuy NepeMeHHoro
(aencrayloLlee 3HaYeHWEe) UM NOCTOSAHHOTO TOKa

~220B nepemMeHHOro Toka
24B NOCTOSAHHOrO TOKa

MakcumanbHbIN TOK Harpy3ku Kaxgoro Bbixoga

<8A

Cwrnan nornyeckoro "0"
CwurHan nornyeckonm "1"

Pa3oMkHyTOe COCTOsIHME KOHTaKTOB pene.
3aMKHYTOE COCTOSIHME KOHTAKTOB pere.

Bug Harpysku

AKTUBHas, MHOYKTMBHAs

MakcumanbHoe noTpebneHue (06MOTOK pene) YeTbipex
BKITHOYEHHbIX KaHamoB OT BHELLHEro UCTOYHMKA NOCTOSIHHOIO
TOKa 24B

80 MA

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" Pa3omKHyTOe 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 nocTosiHHOro Toka

3.4.4 ONTOCMMUCTOPHbIN BbLIXOA, NPY HaNIM4YMKU B 3aKa3e KIeMMHO-61o4YHOoro
coeanHuTensa ¢ ontocumuctopamu Kb3-28C-11

Tabnuua 3.4.4 - TexHn4eckne xapakTepucTukm AUCKPETHbIX BbIXOAHbIX CUrHanoB. ONTOCMMUCTOPHbIN BbIXOA

TexHU4yecKas xapakrepucTuka 3HayeHune

KonunyectBo AONCKPETHbIX BbIXO40B 4

Twn BbIxoga ManomoLLHbIN ONTOCMMUCTOP, BCTPOEHHbIN OEeTEKTOP
HYNeBOro HanpsixeHusi pasbl NO3BONSIET BKIOYATb HArpysky
TONBKO NPV MUHMMAIbHOM HanpsKeHUN Ha Hen
(NpepoTBpaLLaeT co3gaHne NoMex B cetu)

MakcumanbHoe HanpsikeHne KOMMYyTaLMn NnepeMeHHOro He 6onee 600B nepemeHHOro Toka
(mevcTByloLLEE 3HAYEHWNE) UM MOCTOSHHOIO TOKa
MakcumanbHbIN TOK HAarpy3ku KaXxgoro Bbixoaa - He 6onee 50 MA

- B UMNYNbCHOM pexume vacTtoton 50 Ny ¢ 4NUTenbHOCTbIo
mMmnyneca He 6onee 5mMc—go 1 A

- MUKOBBIN TOK NEPErpy3ku ¢ ANUTENLHOCTbLIO MMNybca 100
MKC 1 YacTtoTon 120 umn/c—go 1 A

Cwrnan nornyeckoro "0" OTKMOYEHHOE COCTOSIHME OMTOCUMMUCTOpPA.
CwurHan nornyeckon "1" BKnOYEHHOE COCTOsIHME ONTOCMMUCTOPA.
Bug Harpysku AKTUBHas, NHOYKTMBHAsA

MakcumanbHoe noTpebneHne YeTbipex BKIIOYEHHbIX kaHanos | 80 MA
OT BHELUHEro UCTOYHMKA NOCTOSIHHOMO Toka 24B

HanpspkeHne BHELHEro MCTOYHMKA NUTaHNnst HecTtabunusmpoBaHHoe, (20-28)B NocTosiHHOro ToKa

3.5 Perynatop

Tabnuua 3.4 - TexHUYeckve XapakTepUCTUKK perynstopa

TexHU4eckas xapakrepucruka 3HayeHue
Yucrno KOHTYPOB perynvpoBaHus 2
Bug perynsartopa Ananorosbivi ML perynatop (C aHanoroBbiM BbIXOA0M)
(kaxkabI kaHan HacTpavBaeTcs MmnynbcHbin MW 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 perynsaropa Py4yHon, aBToMatuyeckui

MeTopf ycTaHOBKM 3a4aHHON TOYKU JlokanbHbIV (LMdPOBOI)

CTpykTypa perynsatopa n, N\, ng, nug, nMo-wnm

(3aKOHbI perynmpoBaHusi) [BYXNO3MUMNOHHBIN, TPEXMO3ULMOHHbIN

KoHTponvpyeMble napameTpbl M3mepsiemas BenuymHa, 3agaHHas Toyka, 3HavyeHue Bbixoaa
Bupg 6anaHcupoBky y3na 3agartyuka 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)
(ogHa BuTas napa)

lMpumeyvaHue. Ha ckopocmsix obmeHa cebiwe 115 kbumlc
peKkomeHOyemcs UCMo/1b308amb IKPaHUPOBaHHbIE 8UMbIE Maphbl.

Twun npuemonepegaTynkoB

OundpdepeHumanbHbii, NOTEHUNANbHbIN

Bup kabens

Butas napa, 3KpaHupoBaHHad BUTadA napa

[anbBaHW4eckasi pa3Bs3ka

MHTepdelic ranbBaHN4YeCckn N30IMPOBaH OT BXOA0B-BbIXOAOB M OCTarbHbIX
uenen

[poTokon cBs3un

Modbus pexvum RTU (Remote Terminal Unit)

HasHauyeHune uHtepdeica

Ons koHUrypupoBaHus npudopa, Ans UCMONb30BaHWUs B KAYECTBE yAaneHHoro
yCTpOKCTBa Npu paboTe B COBPEMEHHbBIX CETSIX ynpaBreHus u cbopa
MHdopMaumy (Npuema-nepefayv KOMaHa U AaHHbIX)

3.7 dneKkTpuyeckme aaHHbIe
Tabnuua 3.7 - TeXxHN4eckme XxapakTepUCTUKN NEKTPONUTaHUS

TexHU4yecKas xapakTepucTuka

3HayeHue

SnekTponuTaHue (NOAKMNoYEHME K CEeTH)

~220 (+22 —33)B, (50 = 1) ',
=24+4B

MoTpebnsiemas MOLLHOCTb

< 8,5 BT npu nutanum ot ~220 B
He 6onee 250 MA npv nutaHum ot = 24 B

3awuTa gaHHbIX

EEPROM, cerHetoanekTpuyeckas 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 ytonfieHHoro WyToBOro MoHTaxa
Pa3mepbl poHTanNbHOM pamku 96 x 96 Mm
MoHTaxHas rnybuHa 190 MM max

Bblpes Ha naHenu

92"%% x 92°7% MM

Kpennexue kopnyca

B anekTpowmTax

Pa6oyas Temnepatypa

oT MuHyc 40 °C go 70 °C

Temnepatypa xpaHeHus (MpeaenbHas)

To xe

Knumartunyeckoe ucnonHexue

ucronHeHue rpynnel 4 cornacHo MOCT 22261, Ho ans paboTsl Npu Temnepartype
oT muHyc 40 °C go 70 °C

ATmocdepHoe gaBneHve

ot 85 0o 106,7 klMa

Bubpauuns

ncnonHeHue 5 cornacHo MOCT 22261

NomeleHne

3aKpbITOE, B3PbLIBO-, NOXapobesonacHoe.

Bo3gyx B NOMeLLeHUM He JOMKeH codepkaThb MNbiu U MPUMECH arpeCCUBHbIX
NapoB v rasoBs, BbI3blBAOLLMX KOPPO3MIO (B YACTHOCTM: ra3os, CoaepKaLlmx
CEPHUCTBLIE COEIMHEHUS UMY aMMUaK).

[Nono)xeHne Npy MOHTaxe 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

HavmeHoBaHue nsgenus KonuuyectBo
MukponpoueccopHbIv AByxkaHanbHbI MNO-perynstop MUK-22 1
KoMnnekT KpenexHbIX 3aKMMHbIX 31€MEHTOB 1
PykoBoacTBo no akcnnyataumm 1

(VI3 pac4yeTa - 1 3k3emMnnsap Ha no6oe KoNM4ecTBO U3genui Npwv NocTaBke B OOVH a/:lpec)

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-61104HbIV coeanHuTenb KB3-28K-11-0,75 Ans Mogenu ¢ BbiIxogamu — TBepAoTesbHble pene

KnemmHo-6n04HbI coegnHutens KB3-28C-11-0,75 anst mogeny ¢ onTOCUMUCTOPHbLIMW Bbixo4amu

* 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, W140=1,428, -50 ... +200°C
09 - TCM 100M, W100=1,428, -50 ... +200°C
10-TCM rp.23, -50 ... +180°C
11 - TCM 500, W;00=1,391, -50 ... +650°C
12 - TCI 10001, W10=1,391, -50 ... +650°C
13-TCIMrp.21, -50 ... +650°C
14 - TXA (K), O ... +1300°C
15 - TXK (L), 0°...+800°C
16 - TXKK (J), 0 ... +1100°C
17 - TXKH (E), O ... +850°C
18 - TMMio (S), 0 ... +1600°C
19-TNP (B), 0 ... +1800°C
20 - TBP-1 (A-1), 0 ... +2500°C

MpumeyaHune: npu 3akase npubopa ¢ BXOAHbIMKU curHanamu ot Tepmonap TIM-10, TrMNP, TBP-1 npubop n3rotaBnuBalTcs no
OTAENbHOMY 3aKka3y W nocrnegyloLlas nepecTpoka Ha Apyrue TWMbl BXOAHbIX CUrHANoB NPOM3BOAUTCSA TOMbKO Ha NpeanpuaTum-

narotoBuTene.
C - Kog BbIxogHoro aHanorosoro curHana: 01 — 0-5 mA, 02 — 0-20 mMA, 03 — 4-20 MA, 04 — 0-10B
DD - Tvn n AnvHa KNeMMHO-61104HOr0 COEAMHUTENS BXOAHbIX U BbIXOAHbLIX CUTHAMOB:

T 0 - KB3 oTcyTcTByer,
T 0,75 - TpaH3ucTopHbiMu Beixogamn  Kb3-25-11-0,75,

P 0,75 - c penenHbiMK Bbixogamu KB3-28P-11-0,75,
C 0,75 - c cummcTopHbiMK Beixogammn  Kb3-28C-11-0,75,
K 0,75 - ¢ TBepaoTenbHbIMK pene KB3-28K-11-0,75.

Bykea coomeemcmeyem murny 8bIx0OHO20 cuzgHana u mury coeduHUMerns:
Lugppa 0,75 coomeemcmayem cmaHOapmHoU OnuHe coeQuHUMersi 8 Mempax.
KB3 3aka3sbigaemcs omOeribHO U 8 crmoumMocmb rfpubopa He exodum.

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

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 TexHornorndecknum npoueccom perynatop MUK-22 obopynosaH
aKTUBHOW uYeTbipexpaspsagHon UMdpPoBON WHAMKAUMEA ONSA OTOOpakeHus U3MepseMoWn BEernvYMHbl - AWUCMNEN
KAHANL, pagucnnen KAHAJ2, Heob6xoouMbIM KONMMYECTBOM KNaBuW OBGCNYyXMBAHMS WM CUTHaANM3auUMOHHbIX
CBETOAUOAHBIX MHAMKATOPOB AN PasnuyHbIX CTaTyCHbIX PEXMMOB M CUrHanoB. BHewHwui Buag nepegHen naHenwu
perynatopa MUK-22 npueegeH Ha pUCyHKy 5.1.

LOucnnen - T _ - CseToanoaHble
MAPAMETP = . VHAUKATOPbI
A/ MIKPOA MIK-2
Ol © ALm1
Ol // O Amz
7 OF
JOvicnneit { //,/ OPyi CseToaunoaHble
3ABJAHHA /// VHAMKATOPbI
COCTOSIHUS
Knoven
BONbLLUE-
MEHbLUE
Oucnnen Knaeuium
BUXI14

PucyHok 5.1 - BHewHuU eud nepedHeli naHenu peaynsmopa MUK-22

5.3. HasHa4yeHMne aucnneeB nepeanHen NaHenu

e flucnnen MNAPAMETP B pexume PABOTA uwHOnMumpyeT 3HaveHue BbIOpaHHOW M3MEpPAEMON BenuYMHbI
(I v I, rge | - 3HayeHMe nepBOro aHanoroeoro Bxopa, Il - 3HadyeHue BTOPOro
aHaroroBoro Bxoga).

B pexume KOHOUTYPUPOBAHWE nHaouumpyeT 3HadeHne BeIGpaHHOro napameTpa.

e flucnnen 3ABOAHHA B pexume PABOTA vHauuupyeT 3HavyeHue 3agaHHOM TOUKW UNW 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 Ha3Ha4yeHMe cBeTOANOAHbIX MHOAUKaTOpOB

e Unaukatop ALM1

e Unpgukatop ALM2

e UnpukaTtop F

e Uupgukatop PY1

o Uupukartop PY2

e Unpukatop IHT

e Uupukartop |

e UHaukarop I

e UnupukaTtopbl | n 1l

e UHpukaTtop A

e Uupukatop V

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

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

CeeTutcs, ecnm perynatop ynpasidaeTcd C NOMOLLbIO JTOTMKU UCKPETHbIX BXO40B

CeeTuTtcs, ecnu perynartop Kananal Haxogutcsa B Py4YHOM pexunme ynpaBneHuda, n He
CBETUTCA, eClnn perynatop HaxoanTcAa B aBTOMaTU4ECKOM pexnme ynpasneHus.

CeeTtutcsa, ecnm perynartop Kanana2 Haxogutcsa B py4HOM pexume ynpaslieHusa, U He
CBETUTCA, €CIn perynatop HaxognTtcAa B aBTOMaTtU4eCKOM pexnmMme ynpaBlieHud.

MwuraeT, ecnu npoucxoaut nepegaya gaHHbIX No VIHTepCbeVICHOMy KaHany cBA3un.

CBeTuTCs, €cnu MHOUUMPYHOTCSt napameTpbl perynstopa 1-ro kaHana (Bxod, 3agadue,
BbIXO) Ha COOTBETCTBEHHbIX ANCNIESX NepeaHen naHenu.

CBeTuTCs, €ecnu WHAVUMPYHTCS napameTpbl perynstopa 2-ro kaHana (Bxod, 3apaHuve,
BbIXO/) HA COOTBETCTBEHHLIX AMCMNENAX NepeaHen naHenu.

CeeTaTcst, ecnu BbibpaH OOMOMHUTENBHBIN PEXUM MHAWKaumMK perynaTtopa (cm. n. 6.4.4
AaHHoro PJ)

CeeToamMoaHbIi  MHAMKaATOop  coctosiHus  knova  BOJbLWE — mvmnynbcHoro  wnwu
TPEXMNO3MLIMOHHOIO perynatopa COOTBETCTBYOLWEro kaHana. CBeTuTcs Npu BKITHOYEHHOM
kntoye BOJIbLUE.

CeeToamMoaHbI  MHAMKATOP  cocTosiHusa  kmtoda MEHBLUE  wvmnynbcHoro  wnum
TPEXMO3NLIMOHHOIO PErynaTopa COOTBETCTBYHLEro kaHana. CBeTUTCa npu BKIKOYEHHOM
kntovye MEHbLLE.

5.5 HasHayeHue KnaBuLl

e KnaBuwa [P/A]

e KnaBuwa [3aBp]

e KnaBuiwia [A]

e KnaBuwa [ V]

e KnaBuwa [¢]

e Knasuwa [U]

Kaxgoe HaxaTue KnaBuWM Bbi3blBaeT Nepexop M3 aBTOMATUYECKOro pexuma paboTbl B
PEeXUM PYYHOro ynpaBreHuss u obpaTHO BbIGPAHHOIO KaHana perynsitopa (COBMECTHO C
HaxxaTvem knasuwwm [¢], Ons NoATBEPXOEHNS BLINOTHEHUSA onepauun nepexoaa).

KnaBuwa npepgHasHayeHa [Ansi Bbi30Ba WHOMLMPYEMOrO 3HAYEHWUSI 3aaHHOW  TOYKU
(3apaHus) 1 ons pegakTMpoBaHUS 3afaHust.

Knasuwa "6onble". MNpyn KaXaoMm HaxaTuu 3TOW KMaBWLLK OCYLLECTBMSAETCS YyBENUYeHune
3Ha4YeHUN, 3agaHHON TOYKW, BBIXOOHOIO CUrHana ynpasneHus (ynpasnsioLwero BO34encTBms)
UNM 3Ha4YeHus u3meHsieMoro napametpa. [pu yaepxvBaHMM 3TOM KNaBuLLIM B HaXaToMm
NONOXEHUN YBENUYEHNE 3HAYEHNIA MPOUCXOOUT HENPEPLIBHO.

Knasuwa "MeHbLue". Mpu Kaxaom HaxaTun 3TOM KNaBULLM OCYLLECTBMSETCA YMEHbLUEHNe
3Ha4YeHU, 3a4aHHON TOYKM, BLIXOAHOMO CUrHamna ynpasneHus (ynpasnsioLero BO3AeNCTBuUS)
UNn 3Ha4YeHus m3meHsieMoro napametpa. [pu yaepxvBaHMM 3TOM KNaBuLLUM B HaXaToMm
MOMOXEHUN YMEHbLLEHNE 3Ha4YeHNI NPOUCXOAUT HENPEPbLIBHO.

KnaBuwia npegHasHayeHa ONs NOATBEPXOEHUA BbINOMHAEMbIX AEUCTBUM MNKU onepauui,
ana  dukcauuM BBOOAMMbBIX 3HaYeHWi. Hanpumep, noaTBepkaeHWe nepexoda U3
aBTOMaTMYECKOro pexuma paboTbl B PEXUM PYy4YHOro ynpaBrieHus U obpaTHo, dukcaums
BBOJa W3MEHEHHOW 3aJaHHOM TOuKM, MNOATBEPXAEeHWEe BXO4a B PEXUM KOHMrypaumu,
NPOABWXEHME MO YPOBHAM KOHGUIypaumm 1 T.n.

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. perynsatope
Al2 (@) KAHAIa 1 He ucnonb3yetcs
BXOAHOW U3MepsieMbIi, o
KOHTpONnupyemMbin - -
W perynupyembin T DO3, AiuckpeTHbIN BbixoA 3
napameTp 2 KaHana 2 [®) _ | KAHAR 2, BONbLLUE 2,
i~ = | BbIXxoA 2-X MO3ULMOHHOIO
O perynsatopa KAHAIa 2
DI1
OuckpeTHbI Bxoa 1 - &
-24B < DO4, AncKpeTHLIN BbiXoa 4
s _ | KAHAR 2, MEHBLLE 2,
| B2-x no3. perynsitope
DI2 KAHAIa 2 He ucnonb3yetcs
OuckpeTHbIM Bxop 2 -
-24B

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

Mutanue ~220B 50Iy -

)
Y

PucyHok 5.2 - CmpykmypHasi cxema peaynsmopa MUK-22

5.7 MpwuHuMn pa6oTbl perynaropa MUK-22

Perynatop MUK-22, cTpykTypHas cxema KOTOpPOro npuBeAeHa Ha pucyHke 5.2, npeactaBnseT cobow
YCTPONCTBO M3MEPEHNS 3HAYEHUs ABYX BXOAHbIX NapaMeTpoB, 06paboTkm 1 npeobpas3oBaHns BXOAHbIX CUTHAMNoB U
BblJayun ynpasnsioLLMX BO3AENCTBUIA MO ABYM HE3ABUCKUMbIM KaHanam.

Perynatop MWK-22 paGoTaeT noa  ynpaBrieHUEM  COBPEMEHHOIO,  BbICOKOWHTErPUPOBAHHOIO
MUKpOKOHTponnepa RISC apxuTekTypbl, M3roTOBNEHHOrO Mo BblcOkockopocTHOM KMOIMM TexHomorum ¢ HWU3Kum
3HepronoTpe6nexHnem. B NocTosHHOM 3anomuyHaloLLem yCTpoUCTBe pacnonaraetcsl 60sbLIoe KONMMYEecTBO (OYHKLIMIA
ANS pelleHust 3ajad KOHTPOMs M perynuposaHus. ocpeacTBoM KOH(UrypUpoBaHWS MOSb30BaTeNb MOXET
CaMOCTOSITENbBHO HAaCTpanBaTh PETYNATOP Ha peLleHne onpeaeneHHbIX 3aaay.

Perynatop MWK-22 ocHaweH aHanoro-umdgpoBbiM npeobpasoBaTtenem, ysnamum AUCKPETHO-LMEPOBOro
BBOAA M LMPPO-OUCKPETHOrO BbIBOAA, CTOPOXEBBIMU CXEMaMW ANs KOHTPONS LUMKNOB paboTbl mporpammel,
3HeproHesasucmon namaTeto EEPROM, NVRAM ans coxpaHeHus nofib3oBaTeNbCKUX NapamMeTpoB KOHUrypawumu
W OaHHbIX.

BHyTpeHHAs nporpamma perynatopa MWUK-22 ¢yHKUMOHMPYET C MOCTOSHHBbIM BPEMEHHbIM LuKom. B
Hayane Kaxgoro uukna BHYTPEHHen paboyer nNporpaMMbl CHATBLIBAKOTCA 3HAYEHUS aHamnoroBblX U AUCKPETHbIX
BXOJOB, MNPOM3BOAUTCA CuMTbiBaHME U o6OpaboTka knaBumaTtypbl (nogaerneHne papebesra u  obHapyxeHue
AOCTOBEPHOCTK), MPUEM KOMaHA W AaHHbIX M3 mnocnefgosaTefibHOro uHTepdenca. Mpy nomowm 3TUX BXOAHbIX
CUrHanoB OCYLUECTBNSAIOTCA, 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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SP 3%, 2-x

MO3NLIMOHHLIA
perynarop

PV

1
: Noruka
p PWM paborhl
' = BbIXoAa BbHIXOAOR ZARHCHT OT
£ P R e B i LT LLiAM Do1 Tuna perynatopa [10.03]
1 H NPEOBEPAROBATENb - o+ MHANKaTop
1 L 4 4 _,-“"',‘ aHanoroswin NYUQ
= o AR
SAJAHHAA »lop PI D o TUA MMnyns cHiIR
TOMKA - I — ,.-:‘,.-‘ 3-% NOINUN OHHEIA
nap — _ PULSE e pr— v::‘-__"‘ 2-X NO3ULMNOHHLIR

:A'1 peErynsator| AgT ™ > P >
i > OVERRIDE PMMYTIBCHBIA p— Do1
' gl PEOSPASOBATESB, o -
' M —
- rava = Do2,
' maxd, Jwin BHyTpeHuii TNoruka
: \ b MHTEIPATOP pabothl
i NONOMEHUS BLIX0AA
: MexaHu3Ma <_ Do2
: 13 E 1
L SP 3, 2-x
: NOZULMOHHBIA
' perynarop TRt
- >y v I KAHAJT 1
: TNoruka
' PWM paboThl KAHANT 2
' BbIXOAa
. LMK Do3
L i NPEOBPA3OBATENL
: Y [ —
[ PID —
: Toua 5P 4
' nug PULSE 5| — : Do3
i PEFVIATOP ABT : >
f WMMYNbCHBIA p—
' MPEOBPAZOBATENLE — -
1 Fod M_ e -
: p— Dod
(] H p— :
1
: BHyTpe Huit Noruka
: WHTErparop paboTbl
' nonoxeHWA BhIXoAa
: MexaHu3Ma <_ Dod
1
" —>
1
1]
]

PucyHok 5.3 - ®yHKyuoHanbHasi cxema brioka peaynuposeaHusi



18

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 Ananorosbin MU perynsaTtop
CTpykTypa AHano- AHano- | Anck- [unck- [unck- CTtpykTypa AHano- Anano | unck- [Ownck- [unck-
perynaTopa rOBbIV BXOA, | FOBbIi | PETHBIV | PETHBIN | peTHbIN || perynsaTtopa roBblIi BXOA, | FOBbIA | PETHBIN | PETHbIA | PETHbIN
kaHana 1, BbIXOA, | BXOA BbIXxOA |Bbixod [kaHana 2, BbIXOA, | BXOA BbIXOA | BbIXOA4
onpegensemas [All AO DIl DO1 DO2 onpegensemas | Al2 AO DI2 DO3 DO4
napameTpomM napameTpom
[10.03] [11.03]
0001 — Perynu- Bbixog | CBoG. CBo0b0. CBo0b0. 0001 — Perynu- HeT CBo0b. CBob. CBob.
aHanoroBkbI pyembIi peryns- |nporp. |nporp. |nporp. JaHanorosbin pyemblii nporp. |nporp. |mporp.
MNO-perynatop | napameTpl | TOpa MNO-perynaTop | napameTp2
5.8.3 LUWAM — MU perynsitop
CTtpykTypa AHnano- Anano- | nck- Hwnck- Onck- CTtpykTypa Anano- Hnck- Ovck- Hnck-
perynaTtopa roBbIf roBbll | PETHBIN | PETHbIN peTHbIN | perynatopa roBbll BXOA | p€THbIN 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
napameTpom napameTpom
[10.03] [11.03]
0002 — Perynu- | PetpaH- | CB06. |Bbixop CB00. 0002 — Perynu- CB00. Bbixoa CB00.
nno-wnm- pyembin | cmuccus| nporp. | MAQ-WAM | nporp. | NMAO-LLUAM- pyembin nporp. nna-wim | nporp.
perynsTop napa- peryns- perynsTtop napameTtp2 perynsTtopa

meTpl Topa
5.8.4 UmnynbcHbin MU perynsatop
CTtpykTypa Anano- Awnano- | [Ouck- | Auck- Hnck- CrtpykTypa Anano- Anck- Ownck- Ounck-
perynaTtopa roBbll BXOA, | rOBbI PETHBIN | PETHBLIA | PETHBIN perynaTopa roBbll BXOA | PETHBIN | PETHBIA | PETHBIN
kaHana 1, BbIXOA4 | BXOA BbIXO[, BbIXO[, KaHana 2, BXOZ, BbIXOZ, BbIXO/,
onpepensiemas | All AO Di1 DO1 DO2 onpegensiemas | Al2 DI2 DO3 DO4
napameTpom napamMeTpom
[10.03] [11.03]
0003 - Nna- Perynu- PeTtpaH- | CBoG. |Bbixog Bbixoa 0003 -MNnA- | Perynu- CB0b. Bbixoa Bbixog
MMMYbCHbIN pyeMmbin cmuceus | nporp. | bonbwe | MeHblie [uMMNynbCHbIA | pyembli nporp. Bonbwe | MeHble
perynstop napametp 1 |¥ perynstop napameTtp2
5.8.5 3-X NO3NLMOHHbLIN perynatop
CTtpykTypa Anano- Anano- |[Ouck- | Auck- Hnck- CTtpykTypa Anano- Onck- Ounck- Hnck-
perynatopa roBbIVi BXOA, | FOBbIV PETHLIV | PETHBIN | PETHBIN perynatopa TOBbIV BXOA | PETHBIN | PETHBIN | pEeTHBbIN
kaHana 1, BbIXOA4 | BXO4 BbIXO/, BbIXOA, KaHana 2, BXO[4 BbIXOA, BbIXOZ
onpegensemas |All AO DI1 DO1 DO2 onpegensiemas | Al2 DI2 DO3 DO4
napameTpomM napameTpomM
[10.03] [11.03]
0004 — 3-x Perynu- PetpaH- | CBoO. |Bbixog Bobixoa 0004 - 3-x Perynu- CBo0. Bbixog Bbixoa
NO3ULIMOHHbIN pyembIn cmuceus | nporp. | bonbwe | MeHblue | NO3ULMOHHBIA | pyeMbli nporp. Bonbwe | MeHblue
perynsitop napameTpl perynsitop napameTp2
5.8.6 2—X NO3MLMOHHLIN perynsaTop
CrpykTypa AHano- AHano- | [uck- | Ouck- Avck- CrpykTypa AHano- Auck- | Ounck- Auck-
perynatopa roBbIfi BXOA, | rOBbIVA PETHbIN | PETHbIN peTHbIN [ perynsatopa roBblIVi BXOA, | PETHbIV | peTHbIV peTHbIN
kaHana 1, BbIXO4 | BXOA BbIXOA, BbIx0o4 [ KkaHana 2, BXOZ BbIXOA, BbIXO[,
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
610K, KOTOpbLIN NepemMeLLaeT UCNOMHUTENbHBIN MEXaHN3M B CTOPOHY OTKPbITUS (NMpu Vi > 0 — CKOPOCTb KOPPEeKLnm
[%/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 pesynbTaTe no gnckpeTHOMyY BXO4Y Mbl OCYLLECTBIISIEM aHaNoroBoe yrnpasneHuve.

Ha pucyHke 5.5 nokasaH xof4 TeXHONornyeckoro npowecca o BkrodeHus koppekuum (O ... t1). B momeHT (1)
BKIMIOYEHWS OWCKPETHOro BXOAA, BLIXOA perynsaropa MnepeknioyvaeTcs Ha MHTerpanbHbii 6nok v ganswe maet
Koppekums Bbixoga B 3aBucumoctn oT napameTtpa 1.03 (1 — 1.03<0 u 2 — 1.03>0). lNocne BbIKNOYEHUS
AVCKPETHOro BXoAa BbIXOA, NepekntovaeTcs Ha perynatop n otpabateiBaet N[ 3akoH.

SP Di y

MAN

Bxon

E(t) NMUA perynatop
y:KpE(t)+1jE(t)dt+Td-@ .

T, dt =

\ BbBIXOJIA peryJisiropa / I

g

MHTerpanbHbIn 610K
y =V, _[ dt

PucyHok 5.4 - CmpykmypHasi cxeMa pe2ynisimopa ¢ Koppekuuel o OuckpemHomy exody.

)
100%)

0% :
@] t1 t2 T
PucyHok 5.5 - paghuk pobomnbi peaynsamopa rpu Ucrosb308aHUU KOPPEKUUU 8bixo0a peaynsimopa rno
OuckpemHomy 8xody

Mpumep NpUMeHeHUA:

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

Perynatop noanepxuBaeT onpeferieHHbIi pacxod rasa He [onyckas nafeHusl [aBleHus Huxke
ycTtaHoBneHHoro Ha 3KH 3HayveHus. Mpu 3TOM, He CMOTPSA Ha TO, YTO BTOPOMN BXOA AWCKPETHbLIN, PErynatop nnaBHO
oTpabatbiBaeT ynpasnsioLwee BO3OEWCTBME 3a CYET WMHTErpupoBaHus C YCTaHOBMEHHbIM KoadduumeHToM Ans
BHELLHeN KoMaHbI.

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 obpaTHoK norvke paboTebl) Toraa Ha Bbixode perynsitopa kaHana 2 6yaet 0%
BbIXOAHOrO CurHana.

Mpu BbIGpaHHOM perynsTope override ¢ orpaHM4yeHnemM no MUHUMYMY, 3TO OyAeT o3HayaTb YTO BbIXOAHAaA
averika NN perynsaTtopa kaHana 1 6yaeTt orpaHvM4eHa No MMHUMYMY 3Ha4YeHMEM BbIXO4a perynatopa kaHana 2, 10

ectb 0%.
Korga no kakoi To NpuYMHe 3Ha4YeHMe napameTpa kaHana 2 NpeBbiCUT 3Ha4YeHne 3afaHHOM TOYKM, TO eCcTb

paccornacoBaHme W3MEHWT CBOW 3HaK, TO 3Ha4yeHuMe BbIXxoda perynsatopa KaHana 2 HadHeT Bo3pacTatb
(M3MeH$|TbCF|) COrnacHoO yCTaHOBIIEHHOMY 3aKOHY perynupoBaHunAa U orpaHndmBaTb 3HA4YeHUe BbIXOQHON SYENKU

perynatopa kaHana 1 no MMHMManbHOMY 3Ha4YeHUIo (CMOTPU PUCYHOK 5.8).
AHnanornyHo paboTaeT override perynatop B pexumMme orpaHUyYeHnsi No MakcMmMyMy (CM. pUCyHok 5.8).

)

100%| ’:’nmlln..:- —
7 r & ", \\
’l "f "“‘*. \S
i -: .’%"— 7 \"'h -
:_. . 1 ."." m.mm.m.ﬁ..“.
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PucyHok 5.7 - Mpagpuk pabomsi override peaynsmopa e pexume o2paHUuYeHUsI 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.

MuTtaHue B e ,
BKIIOY€HO NmeeTca ypoBeHb 3alyThl ANA M3MEHeHUA
pexnmoB paboTbl paboyero ypoBHs

N3meHeHue pexnmoB paboyero ypoBHA (6.4)
® 3MeHeHue pexuma paboTbl perynstopa (6.4.1)
® 3MEeHeHue 3HayeHusi 3agaHoun Toukm (6.4.2)
® N3MeHeHVe 3Ha4YeHns ynpasnsioLlero Bo3aencrems (6.4.3)
® N3MEHeHVe pexuma nHamkauun perynsatopa (6.4.4)

KOHpurypaumm N3MeHeHWs1 KOHUrypaLIMm 1 HacTPoeK

DT T T e ]

YpoBeHb \ MimeeTcsa HECKOMbKO YPOBHEN 3aLUnThl A4St 1
1 1

1

n HacTpoek (6.5) l

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

6.2 YpOBHMU 3aLUMUTbI

YpPOBHU 3alLMTbl B TOW WIM WHOW CTEMEHW 3anpeLlaroT BbIMOSHEHWUE HeXenaTerlbHbiX AeWCTBUN.
JaHHble yposHU 3awumsi npedHasHayvyeHb! Ans 3almTbl 060pya0BaHMs, TEXHONOMMYECKOro npouecca
1 B KOHEYHOM WTOre NoMb3oBaTessi: OT HEBEPHOIO UMK Cry4akHOro BBOAA 3HAYEHWUI U NEPEKITIOYEHNI
pPeXnMoB paboTbl, OT HECAHKUMOHWPOBAHHOIO UMW HEXenaTenbHOro AoCTyna MOCTOPOHHUX NnL, K
cuctemMe ynpasrneHus.

NUmeemcsi HecKoslbKO ypOBHelj 3awumbl:

YpOBHM 3aWmThbI 1) YpoBeHb 3aLMTbl UBMEHEHUS PEXMMOB paboyero ypoBHS

paboyero ypoBHsi | 2) YpoBeHb 3aLUMTbl UISMEHEHWS BUAA W 3HAYEHUSI 334aHHON TOYKU

YpOoBHM 3almThbI 1) YpoBeHb 3aLmTbl NpU BXOAE B PEXUM KOHDUrypaumm ong 4ocTyna K napameTtpam 1-r
U3MeHeHus rpynnel

KOHdpUrypaumm un 2) YpoBeHb 3aLU1Tbl MPU BXOAE B PEXMM KOHUrypaumm Ans ocTyna k napameTpam 2-19-in
HacTpoek rpynn

6.3 Pabouun ypoBeHb. Pexkum PABOTA

Mprbop NepexoamnT Ha 3TOT YpOBEHb BCAKMIA pa3, koraa BKIOYaeTCs NUTaHue.

N3 3TOro ypoBHA MOXHO NEepelTM Ha WU3MEHeHWe pexumoB pabovero ypoBHA MMM Ha YpPOBEHb
KOHpMrypaLmm n HacTpoexk.

OOGbI4HO 3TOT ypoBeHb BblbMpaeTcs BO Bpems paboTbl AnA ynNpaBneHWs KOHTYPOM perynupoBaHus. B
rpoyecce pabombl MOXHO OCYLLECTBMAATb MOHWUTOPWHF, T.e. BU3yarbHO OTCMEXWBaTb U3MEPSAEMYyl0 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 aea pexvmMa paboTbl ynpaBneHnst 06bekToM perynmpoBaHus:
® aBTOMaTUYECKUI peXnM paboTbl U PYYHOW pexnmM paboTbl.
Pexum paboTbl perynsitopa - aBTOMartU4eCKMA WU PYyYHOW SIBMSETCS 3aroMUHaeMbIM COCMOSHUEM.
Mocne BKMNIOYEHMSA MUTAHUS PErynsaATop HaxoOuTCs B TOM pEXUME, B KOTOPOM OH Haxogwuncst Ha MOMEHT
OTKIIOYEHUSI.

ABTOMaTHN4YECKUN knasuwm [P/A] + [&] Py4yHon
pexum nHavkaTop PY pexum

ABTOMaTN4YeCKUM pexum paboTbl. lNMepexon Ha pyyHOM peXxum paboTbl
ABTOMaTHyeckum e B aBTomaTmyeckom pexume paboTbl perynatop kKaHana 1 ynpaBnser 06bekToM
pexum paboTbl perynmpoBaHus COrfacHO BblOpaHHOrO 3akoHa pPEerynMpoBaHuWs UM C COOTBETCTBYHOLLMMMU

HacTpovikamu nonb3oBatens. Toraa OyaeT cBeTUTCA nHAnkaTop |. 3To 3HAuUUT, YTO perynaTop
€CTb B pexvMe MosnHoro otobpaxeHusi napameTpoB kaHana 1.

Fgl e B aBTOMatuyeckom pexume pabotbl nHamkatop PY1 Ha 1-m KaHane Ha nepegHeln naHenu
roratueH.
e [1na nepexofa B py4yHOW pexum ynpaeneHust kaHana 1 Heobxoanmo HaxaTb knasuwy [P/A]
< [P/A] Ha nepegHen naHenu perynatopa.

e Vngnkatop PY1 Ha nepegHel naHeny HauMHaeT MuraTb.
e Ecnu onepatop Haxan knasuwy [¢] B npouecce MuraHus uigukatopa PY (npubnusutensHo

1 3-4 cekyHAbl) — Npon3onaeT ¢hukcayus 8bI6paHHO20 pexuma N perynatop nepeiaet B pexuv
py4yHOro ynpaeneHus, uHgukatop PY1 6yaet cBetutbes — 4to OygeT B AanbHenwem

&= [¢J] yKasblBaTb Ha Py4HON pexum paboTbl.
e Ecnu onepatop He nodmeepxxdaem CBOUX OENCTBUIA HaxkaTueM knaeuwm [¢], To gaHHble
PY1 OeNcTBMA onepaTopa BOCMPUHMMAOTCH Kak HeBepHoe [JdenCTBMe Wnu  CcryyvawHoe

nepeknioveHne pexumma paboTbi.
eee OTO N NPEACTABNSAET ypPOBEHb 3aWjUmhbI OT CITy4aliHOrO NepekIIYeHnst pexmma paboThbl,
nHaukatop PY nepectaHeT muratb M NoracHeT, a perynsatop ocTaHEeTCs B aBTOMaTUYECKOM
YpoeeHb pexume yrnpaBreHus.
3awumesl e [lepexop Ha py4YHON pexum paboTbl Ha kaHane 2 ocyllecTBrsieTcst aHanornyHo. Knaeuwa
M3MeHeHUs pexuma paboTtbl pyqHoi/asTomart [P/A], Tonbko koraa OyaeT cBeTUTCS MHOUKATOP
Il. OTO 3HAYMT, YTO PErynsATop ecTb B peXrMMe MONIHOro oTobpaxeHusi NnapameTpoB kaHana 2.

PyuyHown pexum pabotbl. [lepexon Ha aBTOMaTUUYECKUNA PeXUM paboTbl
e B pyyHom pexume paboTbl onepatop C nNepegHer naHenu C MOMOLbIO KnasBuw [A]

Py4Hou pexum “conbwe” n [ V] “mMeHbLUe”, yNpaBnsieT BbIXOAOM perynaropa, 6onee nogpobHo - cM. pasgen
paboThbl 6.4.3, Tem cambiM (DOPMUPYET 3HAYEHME YMNpPaBMsAOLEro BO3OEWCTBUSA, NoJaBaeMoe Ha
UCMOSNMHUTENbHBIA MEXaHU3M.
PY1 e NHamkaTop PY1 npu 1-m KaHane Ha nepeaHen naHenu CBeTUTCS.
e [Ina nepexoga B aBTOMAaTUYECKM peXWM pexuMm ynpaeneHus (npu 1-m  kaHane)
< [P/A] HeobxoanMo HaxaTb knasuwy [P/A] Ha nepegHen naHenu perynstopa.

e VHavkatop PY1 Ha nepegHen naHenu HauvHaeT MuraTtb, €CrM ONepaTop Haxan Knasully
[#] B npouecce muranus uHaukatopa PY1 (npubnuautenbHo 3-4 cekyHAbl) — npovsonaer

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

= [ aBTOMaTUYECKUI PEXUM paboThbl.
e Ecnu onepatop He nodmeepxxdaem CBOUX OENCTBUIA HaxkaTueM knasuwu [¢], To faHHble
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 knaBuwmn MEHHKO nobutbcsi cBEYEHMUST TOMbKO
uHavkaTopa |, Toraa 3agaHHy TOYKY MOXHO yBuaeTb Ha ancninee 3ABOAHHA.

B perynatopax MWUK-22 umeeTcs TONbKO BHYTPEHHSAS 3ajaHHas Toyka (3apgaHve), ucnonb3yemas B
aBTOMAaTMYECKOM pexumMe ynpasneHus. [laHHble 3aA4aHHble TOYKM yCTaHaBMMBAKOTCS MOMb3oBaTesieM Ans Kaxaoro
KaHana B OTAeNbHOCTW.

3agaHHasa Touyka M3MeEHsieTca C nepegHert naHenu npubopa ¢ nomowbio knaesuw [3aBa]. 3HayeHus
3a[aHHbIX TOYEK SBNSIOTCS 3arTOMUHaeMbIMU 3HadyeHuUsiMU. FNocne BKMIOYEHUSI TMTaHWS perynsatop HaynHaeT paboTy
C TEM 3HAYEeHNEeM 3a4aHHOW TOYKU, KOTOPOe BbiIo Ha MOMEHT OTKITIOUEHMSI.

MN3meHeHMe 3HaYeHUs 3a4aHHON TOUYKHN

PY1 wnun PY2 e [Ina M3MeHeHWs 3Ha4YeHus 3aJaHHOW TOYKU (3aJaHus) kaHana perynaropa, kaHan
OOJDKEH HaxoAMTCs B aBTOMAaTMYECKOM pexume yrnpaBfieHusi, O 4YeM CBUOeTenbCcTByeT
noraweHHbli nHaukatop PY1 ana KAHAJIAL n PY2 ana KAHAJAZ2.

< [3aBa] e [Ina naMeHeHusi 3HayeHus 3apaHHon Todkm KAHANAL1 nnn KAHAJIA2 Heobxoammo

KpaTKOBpeMeHHbIM HaxaTnem knasuwm MEHK gobutbcs ceeyeHus nHavkatopa | unu Il

COOTBETCTBEHHO Anst kaHana 1 wnu 2. Takum obpa3oM OcCyLLecTBNSAETCA MNepekrtoyeHne

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

e Ha nepegHen naHenu HauynHatoT muratb gucnnen SABOAHHSA. B MoMeHT muraHums
aucnnes 3ABOAHHSA — Ha Hero BbIBOAUTCA 3HaYeHWe 3a4aHHOM TOYKM 3a4aHHOro KaHana.
Ha paHHom aTane npu muratowem gucnnee 3ABOAHHS BO3MOXHO M3MeHeHVe 3HavyeHus
MHANLMPYEMON 3aaHHON TOYKM BbIOpaAHHOro KaHana.

e C nepefgHen naHenun ¢ nomouusto knasuil [ A] “6onblue” n [ V] “meHbLue”, yCTaHOBUTL
HeoOXoaMMoe 3HaYeHne 3agaHHON TOYKM, uHanuMpyemon Ha aucnnee 3ABOAHHA.

e Ecnu onepatop Haxan knasuwy [¢'] B npouecce muranus aucnnes SABOAHHA npu
BbIbpaHHOM KaHane (MpnbnuantensHo 3-4 ceKyHAbl) - pErynsitop COOTBETCTBYHOLLErO KaHana
nepenaeT Ha pPexuM yrnpaBneHusl C HOBbIM 3HaYEHNEM 3aaHHON TOYKMU.

eee Ecnu onepatop He nodmeepxdaem CBOMX OEUCTBUN HaxaTuem knasuwm [J] B

YposeeHb npouecce muranms gucnnea 3ABOAHHA (npubnusutensHo 3-4 cekyHAbl), TO AaHHble
3awjumsl JencTeusa onepaTtopa BOCNPUHNUMAKOTCS Kak HEBEPHOE OENCTBUE UMK CryYaHOe N3MEHEeHNe
3Ha4eHwus.

e 3OTO W npeacTaBnseT ypos8eHb 3awjumbl OT CIyYaHOTO W3MEHEHUS 3HAYEHUS
3apgaHHon Toukn, gucnnen 3ABOAHHSA npu BbiGpaHoM kaHane nepecTaHeT Muratb, a
perynstop BepHeTcsi B paboTy C MPEXHUM 3HAYEHMEM 3aaHHOW TOYKN.

o [1ns1 I3BMEHEHMS 3HAYEHMST 3a4aHHOM TOYKM Ha kaHane 2 HeobXxoaAMMO HaxaTb KnaBuLly
[3aBA] v BINONHWUTL aHaNOrMyHble 4eNCTBUS ONMCaHHbIE ANd kaHana 1.

PeXnmbl uameHeHUA u nepekKkn4yeHusn 3aaHHOMN TOYKMU

OyeHb BaxHbIM ANs HOpManbHOW paboThl PerynsaTopoB SABNSETCS Hannyne B H1X 6e3ygapHoro (MnaBHOro)
MepeknioYeHnss N N3MEHEHNs 3adaHHON Toukw. [lepeknioveHne U MsmMeHeHue 3adaHHOW TOYKU KaKdoro u3
perynartopos MUK-22 npoucxoauT B cnyyasx:

® MepeknioyeHre perynatopa ¢ py4yHoro pexuma paboTbl Ha aBTOMaTUYECKUN;

® /3MEHeHWe 3Ha4YeHNs BHYTPeHHel 3a4aHHON TOYKM C nepegHen naHeny npubopa nnm no nHTepdeiicy.

MepeknoyeHne Unm N3MeHeHNe 3afaHHoOM TOYKM perynsitopa obecneynBaeTcsi C MOMOLLbIO CTAaTUYECKOW
1 QuHaMmnyeckon 6anaHCUpPOBKYM y3na 3agaTynka perynsaropa.

B 3aBucumocTM OT 3HaAyeHW napamMeTpoB MeHi KoHdurypauum [10.06], [11.06] — craTudeckas
6anaHcupoBka 3agaHus nepeBoro uM 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

| 4.[10.06]=1, [10.07]20 1. [10.06]=0, [10.07]=0

1
Cratnyeckas | !
6anaHcmpoBka ! ! 2. [luHamunyeckas i
[10.06] | | 3. Cratnuyeckas '
____________ I______________________________________I
B 3apganve
(ckopocTb)
SPyew —> [10.07]

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

MpumeyaHue.

1. Ha cxeme ycrnoBHO MoOkasaHO MOSOXeHWEe nepeknoyatenei Ans aBTOMaTUYecKoro pexuma paboTbl
perynsitopa u AMHamMmmnyeckon 6anaHcupoBKu.

2. Cxema nokasaHa ansi nepsoro kaHana perynaropa MUK-22, ona BToporo kaHana cxema ugeHTuYHa.

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

3HayeHne
napameTpoB

[nHamunka nsmeHeHnsi 3agaHHON TOYKN

[10.06][10.07]
[11.06]|[11.07]

Pexumbl
6anaHcMpoBOK

1 0 0 dukcMpoBaHHOE 3HAaYeHUe 3a4aHHOM TOYKM
[Mpu nepeknoyeHnn 3agaHne HauYMHaeT U3MEHATCH OT 3Ha4YeHus Bxoaa Al
MepekntoyeHune 2 0 #0 |COOTBETCTBYHIOLLErO kaHana o YCTAHOBMEHHOIO 3HAYEHUs1 3aJaHUs CO CKOPOCTbIO
pexuma paboThbl 6anaHcvposku [10.07] nnu [11.07]

PYUYHOWN-ABTOMAT
3 1 0 Mpwn nepekntoyeHnmn SP= Al

Mpw nepekntoveHun perynsaTtop He oTpabaTtbiBaeT pasHuly SP un Al

4 1 #0
COOTBETCTBYIOLLEro KaHana, a HauMHaeT paboTaTb C TEKYLUMMU UX 3HAYEHUSIMU

1 0 0 durKCMpoBaHHOE 3HAYEHMe 3a4aHHOM TOYKW, ee U3MEHEHNe HEBO3MOXHO

Mpy n3MeHeHUN 3afaHne HauMHaAET U3MEHSITCS OT €ro NpeablAyLLero 3Ha4YeHNs
[0 YCTaHOBMEHHOrO 3Ha4YeHWs Co CKopocTbio 6anaHcuposku [10.07] unm [11.07]
COOTBETCTBYIOLLErO KaHana
Mpv n3amMeHeHUN 3agaHne MIHOBEHHO MEHSIETCS OT €ro NpeablayLero 3Ha4yeHus
[0 YCTaHOBMEHHOro
Mpy 3MeHeHUN 3afaHne HaYMHaAET UBMEHSITCS OT €ro NpeAblAyLUero 3Ha4YeHNs
4 1 #0 [0 YCTaHOBINEHHOIO 3HAYEHNs 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)

MpumeyvaHue. Ecnu 3Hayenne [10.07] unm [11.07]#0, TO 3HaYEHME CKOPOCTU AMHAMUYECKOW BanaHCMpOBKU
yctaHaBnueaetcd B npegenax (0; 999,9] Tex.ed./MuH.
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6.4.3 N3ameHeHMe ynpaBnsaoLlero BO3fencTBma

PY1 vwnn PY2
o o

@ [P/A1]

gl nnn PY2

= [A]
e [V]

BUXia

= [A]

= [A]

e [V]

e [Ina M3MEHEeHVs ynpaBnsAlLLIero BO3AENCTBUS PErynaTop AOMKEeH HaxoOWUTbCs B
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”,
ynpaBnsaeT AMCKPETHbIMU BbIXO4aMu perynstopa, TeM cambiM hopMupyeT ynpaensioLiee
BO34eNCTBME, NogaBaemMoe Ha WCMOMHUTENbHbIA MexaHu3M. TakuMm ke 0Opa3oM MOXHO
U3MEHSTb B PY4YHOM pexume poboTbl KaHana perynstopa, 3Ha4eHune BbixogHon syeviku ML
perynstopa KoTopoe nogaeTcd fanblue Ha hopMyMpoBaHVWe AWUCKPETHbIX BbIXOAOB UMK Ha
aHaroroBbI BbIX0OA, YTO B CBOK oyepenb OyaeT U3MEHATb 3HaYeHWe curHana aHanoroBoro
BbixoAa (Npv aHanoroBoMm perynsitope).

e 3HauyeHVe BbLIXOOHOTO curHana B % (B 3aBUMCUMMOCTM OT BbIOpPaHHOW CTPYKTYpbl
perynsaropa nHavumpyeTcsa 3HavyeHne Ha gucnnee BUXIA:

- BbIXOOHOrO aHarnoroBoro curHana,
- 3HayeHue BblaBaeMo MOLHOCTU Ha BbixoAdHble krntoun BOJIbLUE-MEHbLLUE,

e [Ipn M3MEHEeHUN 3HaAYEeHWs yNpaBrsloLWero BO34eNCTBMA MOCHe MepBOro HaxaTtus
nobon 3 knasvw [A] “Oonbwe” unu [ V] “MeHblie” HaunHaeT muratb aucnnen BUXIA,
nmbo ceeToamoaHble MHAMKaTopbl A wnu V¥, ykasbiBas TEM CaMbiM OMepaTopy Kakom
napameTp (curHan) B faHHbIA MOMEHT U3MEHSIETCSI.

1) YnpaBneHve Bbixogamu perynsaropa 1, Ang TMNoB perynaropa:
MMnynbcHbIN (n.10.3=0003 — 1-# kaHan 1 n.11.3=0003 — 2-i1 kaHan)
3-x No3uuUMoHHbIN (N.10.3=0004 — 1-1 kaHan u n.11.3=0004 — 2-n kaHan)

- Mpu HaxaTum knasunwn [ A] “Gonblie” exkmoyaemcs puckpeTHbii Bbixog BOJIbLUEL

(DO1) 0 YeM CBMAETENLCTBYET CBEYEHWE Ha NepeaHe naHenu ceetogmona A .
- lMpu otnyckaHun knaBuwm [A] “Gonblue” ebIKI4Yaemcss [UCKPETHBbIA BbIXOS
BOJIbLLUEL (DO1) Ha nepeaHeit naHenu ceetoauon £\ racHer.

- Mpun HaxaTtnn knasuwm [ V] “meHblue” BKtovaeTcs AMckpeTHbi Bbixoq MEHBLUEL
(DO2) 0 4em cBMaOETENLCTBYET CBEYEHME Ha NepeaHen naHenv ceetoaoaa VW .

- Mpu otnyckaHum knasuwm [V] “MeHbLUe” BbIKNIOYAETCA AUCKPETHbIN  BbIXOS,
MEHbLUE1 (DO2) Ha nepeaHen naHenu ceetToguos racHeT V

2) YnpaBneHue BbixoAamu perynaropa 1, Ana TMNOB perynaropa:
2-X No3uLUMOHHBIN (N.10.3=0005 — 1-i kaHan u n.10.3=0005 — 2-1n kaHan)

- MNpn HaxaTum knaesuwm [ A] “Gonblue” ekrovaemcs QUCKpeTHbI Bbixod BOJbLIEL
(DO1) o yeMm cBMOETENLCTBYET CBEYEHUE HA NEepeaHel NaHeny ceetognona

- Mpwn HaxxaTum knaesuwm [ Y] “mMeHbLUe” 8bikTroyaemcsi ANCKpeTHbIn Bbixpa BOJIbLLIEL
(DO1) o 4em cBMAETENBLCTBYET NOracliMm Ha nepeaHen NaHen CBeToAMOos,

- OuckpeTHbin Bbixog MEHbBLIE1 (DO2) B 2-X NO3WMUMOHHOM perynsitrope He
ucnonb3yeTcs.

3) YnpaeneHue Bbixogamu perynaropa 2:

e [Ina 2-ro kaHana perynsaropa u3aMeHeHusl ynpasnsowero BO34enNCTBUS BbINOMHSETCA
aHanornuHo, Ho no Haxatumo knaevwm [U] Ha nepedHeit naHenn A0BUTLCA CBEUYEHUS
TONbKO 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 YCTaHOBMNEHO 3HayeHue napametpa [09.06]=0001,
NPOMCXOANT NEPEKIIOYEHNE NAHEeNN Ha OOMNOMHUTENBHbIA PEXUM UHAUKALNN:

I
L aucnne MAPAMETP — 3HadeHne Bxoga All,
o aucnnen SABOAHHSA — 3HavyeHune Bxoaa Al2,
ancnne BUXIA — cocTosiHMe ANCKPETHBLIX BXOAOB/BLIXOA0B perynaTopa (CM. H1Xe).
BUXIO
BKJIIOUEHO { /] ﬂ\
BBIKJIIFOYEHO ﬂ % H\
O — O
DI1 DI2 DO1 DO2 DO3 DO4
® e Mpy NoBTOpHOM HaxaTuu knasuwmn O perynaTop CHoBa MepeviieT B OCHOBHOW PEXUM
o WHAMKauum kaHana 1.
Il
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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 M 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
PABOTA gnutenbHbIM

Bbixoa u3 ypoBHA
KOHcurypaumm n

HaXaTtuem Gornee 3 ¢ KnaBuLIK HacTpoek

T

- I'Iepexo,q B aBTOMaTU4ECKOM pexunme

[aHHble  ypOBHM  KOHQMrypaumu
A J / [oCTynHel  Tonbko B PYYHOM

[1.07 ] [ ... 1] pexuMe ynpasneHus!
Y v
(108 ] |

PucyHok 6.2 - [Quazpamma ypoeHel KOHgbuaypauyuu u Hacmpoek

MNAPAMETP
o I I |
N

3HauyeHue napameTpa

Homep napameTpa
SABOAHHA YPOBEHb 2

MapameTp 2.05

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
aBTomatumyeckoM. OTnMuMe B KONMMYECTBE BbI3bIBAEMbIX YPOBHEN KOHUrypauuu B pasfuuYHbIX peXxumax — CM.
avarpammy npvBeAEeHHYI0 Ha pucyHke 6.2.
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6.5.2 HasHauyeHue ypoBHen KOHdUrypaumm

oaep HasHaueue YPOBHS _ i‘:z::’;ﬁ;‘if:*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 OpauHaTbl ONOPHbIX TOYEK NIMHeapu3aummn 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 NapamMeTpoOB Ha KaXAOM YPOBHE HEOBXOAUMO HaxaTb KraBuLLy
[]. Npw kaxgoom HaxaTum knasuwwy [&] nponcxoauT nepexoa K creayoLuiemy
napameTpy.

e Ecnu HaxaTb knasuwy [¢'] Ha nocnefHem napameTpe, AWUCTNEN BepHeTCs K
nepBOMYy NapameTpy TEKYLLErO YPOBHSI.

e YT1oObl M3MEHUTb HACTPOWKM NapameTpoB MMM YCTAHOBKM, MOMb3yWTeChb
knaeuwamu [A] unu [Y], a sateM HaxmuTe knasuwy [&]. B pesynbrate
HacTpolrika OyaeT 3acmkcupoBaHa.

e Heob6xoanMo MOMHWUTL, YTO (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.
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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 OTKIOYMTb YPOBEHb CUCTEMb
3awmThl (MPeAHasHavYeHHbI Ans 3awuTel OT MoaudMKauuy napameTpoB NPU CAYYaMHOM WM HexemnaTeslbHOM
AoCTyne) yctaHoBKon napameTpa 19.00=0001.

3HayeHWe yCTaHOBOYHbIX MApaMeTPOB 3alUuThl CreayoLme:

Mapamemp 19.00. PaspeweHue exoda Ha YPOBHN 3 — 19

3HaueHue napameTpa

Bxop Ha ypoBeHb KOHuUrypaumum

19.00

0000 BbI30B ypoBHA KOHdUrypaumm u Hactpoek u3 pexmma PABOTA ocyuiecteBngaercs
AnuTensHbIM Gonee 3-x cekyHn Haxatvem knaeuwm [U], ¢ [OCTYNOM TONMbKO Ha
YPOBHW 1 n 2.

0001 PaspelueHne nporpaMmmMmmpoBaHus.

Bbi3oB ypoBHSA KOHdUrypaumm n Hactpoek u3 pexmma PABOTA ocyuiectsBnsercs

AnUTenbHbIM Gonee 3-x cekyHn HaxaTuem knasuwm [U], ¢ goctynom Ha Bce YPOBHMU,
6e3 BBOAa napons B napameTpe 1.08.

Mapamemp 19.01. 3anuck napamempos 8 3Hep2oHe3a8UCUMYHO Namsimb

3HauyeHue napameTpa

Bxopn Ha ypoBeHb KoHduUrypauum

19.01
0000 3anuncb NapamMeTpoB B SHEProHe3aBUCHMYIO NaMATb He 1pou3sodumcsi
0001 3anuncb NapamMeTpoB B SHEProHE3aBUCHUMYIO MaMSATb 7POU3800UMCS CrELYIOLLMM

obpasom:

1) MpoussectTn MoandUKaLMIO BCEX HEOGXOAUMbIX MApaMeTPOB.
2) YcraHoBUTL 3Ha4YeHue napameTtpa 19.01 = 0001.

3) HaxaTtb knasuwy [&].

4) Ha gucnnee SABOAHHSA nossatca cumsonbl "3M", ykasbiBas 0 TOM, YTO
NpoUCXoauT onepaLusi 3annucy B 3HEProHE3aBUCMMYH MaMSATb.

5) Mocne ykasaHHbIX onepaumn dygeT npovssBefeHa 3anucb BCex MoaNMULMPOBAHHBIX
napameTpoB B 3HEpProHe3asncnmMyto namaTb. [locne nposeaeHus 3anvcu napaMmeTpos
npubop nepenigeT B pexum PABOTA. lNocne 3anucu napameTtp 19.01 aBTomaTnyecku
yctaHaBnusaetcd 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 aBnsetca npoTtokon Modbus pexum RTU (Remote Terminal
Unit).

[ns paboTbl He06X0AMMO HACTPOUTbL KOMMYHWMKaLMOHHbIE XapakTepucTukn perynatopa MWUK-22 takum
o6pasom, 4TOObl OHWM coBnaganu C HacTpovkamy obMeHa OaHHbIMW [MaBHOTO KOMMblOTEpPa. XapakTepucTUKu
ceTeBoro obmeHa HactpamBatotcst Ha YPOBHE 19 koHdburypaumm.

Mpu obmeHe No MHTepdENCHOMY KaHany CBS3W, ecrnv NPOMCXOAMT nepefava AaHHbIX OT perynsaropa B
ceTb, Ha NnepegHen naHenu perynatopa muraet nHgukatop IHT.

MporpamMmmHO JoCTynHble perncTpbl perynsitopa MUK-22 npuseneHsl B Tabnuue 7.1 pasgena 7.1.

HocTyn k pernctpam onepaTneHoro ynpasnexnus No 0-31 paspelueH NoCTOAHHO.

HocTyn Kk permctpam nporpammupoBaHns U koHdurypaumm No 32-213 paspeluaetcsa B criydyae yCTaHOBKM
«1» B peructp paspelueHus nporpammmpoBaHusa No 31, KOTOpoe BO3MOXHO OCYLLECTBUTb Kak C nepeaHen naHenu

perynatopa MUK-22, Tak u ¢ nepcoHansHo OBM.

KonnyectBo 3anpaluvBaemMbIX perncTpoB He AOMKHO npesbiwaTe 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, perynstop MUK-22 B oTBeTE OrpaHNYMBaET UX KONMYECTBO 40 NepPBbIX 16-TN PErncTpoB.

Mpu nporpammupoBaHmn ¢ 3BM HeobxoaMmMo KOHTpPOMMPOBATb AManasoHbl WM3MEHEHWS 3HaYeHuin
napamMeTpoB, Yka3aHHble B Tabnuvue 7.1 pasgena 7.1.

Onsi obecnevyeHnss MUHMMAnNbHOrO BPEMEHU peakuuMnm 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 pa3fMyHbIX CKOPOCTEN creyroLme:

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 nepenayuu kagpa 3anpoca - naketa 13 8-mu 6aiiT onpeensieTcs COOTHOLLEHUEM
(roe: ogvH nepepaBaemeblit 6anT = 1 crapt 6uT+ 8 6uT + 1cton 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 orsera ot
(Rx) -~ KOHTNhOTTEeNnA
Trx.
Tnonﬂbn‘/'l Tdelay =Imc

PucyHok 7.1 - BpemeHHble guarpamMMbl ynpasneHusi nepegaden n npuemom 6noka uHtepdericos briN-485
(BrNMN-52)

Time out - Bpemsi oxuaHust KoHUa Kagpa 3anpoca. Bpemsi nepefauv kagpa 3anpoca A0MmKHO GbiTb MeHbLUE
YeMm BpeMsl OXXMOaHUs KOHLIAa Kagpa 3anpoca MHave perynsatop He NpuMET MOSTHOCTbIO Kaap 3anpoca.
Tdelay — BHYTPEHHEE Bpems Yepes koTopoe MUK-22 oTBeTnT. 3TO Bpems cocTaBnseT 3Mc.

Mpumep pacyeTa NONHOro BpEMEHU 3anpoca — oTBeTa Ansi ckopocti 115200 6uT/c.

Bpemsi nepenaun kagpa 3anpoca u kagpa oTBeTa 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 mcC.

WTak, 3a 1 cekyHay MOXHO ONpOCUTL PErMCTPOB:
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 perynsatopom ¢ 3afepxkorn 3 — 9 Mc OT MOMEHTa NPUHATUSA Kaapa
3anpoca. ina oxuaaHus kagpa oTseTa He pekomeHayeTcs ucnonb3osaTb WinApi: Sleep( ), a ucnonssosaTtb
OVERLAPPED cTpyKkTypy 1 onpefensrtb nory4yeHue oTBeTa OT perynaropa criefyloLlmm KoAoM:

while(dwCommEvent!=EV_RXCHAR)

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

TimeOut — TanmayT Ha nony4eHne oTeeTa.

Mocne nepepaymn kagpa oTBeTa perynaropy Heobxoamma naysa =1Mmc AN NepeknioYeHns B pexum npnemMa.
[ns oxvagaHusa Takke He pekoMeHayeTcs ncnonb3oBatb yHkumo 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 3HauyeHne 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 — OTKNKYeH, 1 — BKINOYEH
3HayeHve ynpaBnsioLLero BO3AencTems, 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 — aBTOMaTW.
03/06 12 C Pexum paboTbl perynsitopa kaHana 2 0 — pyyHoOR, 1 — aBTOMATKY.
03 /06 13 D 3apaHa Toyka perynsitopa 1
03/06 14 E 3agaHa Touyka perynsitopa 2
03 /06 15 F KoadpdpumumeHT ycunerms Kp [1.00] kaHana 1 1-500
03/06 16 10 KoaddpuumeHnt ycunenns Kp [2.00] kanana 2 1-500
03 /06 17 11 Bpewms nHterpuposaHuns Tu [1.01] kaHana 1 0 — 6000
03 /06 18 12 Bpems nHterpupoBanuns Tu [2.01] kaHana 2 0 - 6000
03/06 19 13 Bpemsa anddpepeHumpoBanus Ta [1.02] kaHana 1 0 —6000
03 /06 20 14 Bpemsa anddepeHumpoBanus 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 koppekuun [1.03] -99.9 - 99.9
03 /06 30 1E CkopocTb koppekuun [2.03] -99.9 - 99.9
03 /06 31 1F PaspeweHue npospammuposaHusi [19.00] 0 — 3anpeuweHo, 1 — pa3peweHo
Twvn wkansl aHanorosbix Bxogos All, Al2 0-12
03 /06 32,33 2021 [3.00], [4.00]
Twn aHanoroBbix BxogoBs All, Al2 0 — 0-5MA, 0-20mA
03/06 34,35 2223 [3.01], [4.01] 1 — 4-20MA
[MocTosiHHas BpemeHu LMdpoBoro unbTpa 0-600
03706 36,37 2425 aHanoroBblx Bxogos All, Al2 [3.03], [4.03]
Honyctumas AnuMTenbHOCTb MMMYNbLCHOW MOMEXM 0000 - 050,0
03706 38,39 2627 kaHanl, kaHan?2 [3.07], [4.07]
03 /06 40, 41 28 29 HwxHui npegen wkansl Bxoga All,Al2 [3.05],[4.05] -1999 — 9999
03/06 42,43 2A 2B BepxHu npegen wkanbl Bxoga Al1l,Al2 [3.06],[4.06] | -1999 — 9999
[MonoxeHne geunmansHOro pasgenurens 0 — «0,000», 1 — «00,00»,
03706 44, 45 2C2D | byonos AlL, Al2 [3.04], [4.04] 2 — «000,0», 3 — <0000
CurHanusauusi otknoHeHus MIN kaHanl, kaHan2 -1999 — 9999
03/06 46, 47 2E 2F [1.05], [2.05]
CurHanusaums otknoHeHns MAX kaHanl, kaHan2 -1999 — 9999
03/06 48, 49 3031 [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, 3437 CcurHana) 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
60. 61 62 Jlorvka paboTbl BbIXOAHbIX YCTPOWCTB 0-6
03/06 63 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)
QyHK"EMOHa 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
MuHumanbHas ANUTenbHOCTb MMNynbca 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 TeXHONOrMYECKOWN 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 — BKkNo4YeHa
03706 89,90 59 5A kaHanl [10.06] n kaHan2 [11.06]
CkopoCTb AMHaMM4ecKkon GanaHcMpoBKM 0 —9999
03/06 91,92 5B 5C kaHanl [10.07] n kaHan?2 [11.07]
03/06 93 94 5D 5E PaspelueHune orpaHnyeHmus Boixoga [10.10] 0—aBT
[11.10] 1 — aBT + pyyH.
OrpaHuyeHne MUVH Beixoda perynsatopos 0-999
03706 95, 96 5F 60 kaHanl [10.08] n kaHan?2 [11.08]
OrpaHuyeHne MAKC Bbixoda perynsitopos 0-999
03706 97,98 6162 kaHanl [10.09] n kaHan2 [11.09]
3HaueHue BbIxoda perynsitopa npu BHeLLHew 0-999
03706 99, 100 63 64 6nokupoBke kaHanl [10.13] n kaHan2 [11.13]
BesonacHoe nonoxeHue BbIxoga perynstopos 0-3
03706 101, 102 65, 66 kaHanl [10.11] n kaHan2 [11.11]
103. 104 67 68 BesonacHoe nonoxeHne BbIXOAHbIX YCTPOWCTB 0 — nocnefHee NonoxeHune
03/06 105’ 106’ 69’ 6A DO1, DO2, DO3, DO4 B crniyyae oTkasa AaTyuka, 1 - oTkn.
’ ' nunHum [5.05], [6.05], [7.05], [8.05] 2 — BKI.
3HaueHne 6e30MacHOro NosoXKEHUst PerynaTopoB 0-999
03/06 107, 108 6B, 6C yCcTaHaBnnBaemoro rnons3osartenem
kaHanl [10.12] n kaHan?2 [11.12]
03/06 109, 110 6D, 6E Kannbposka Hynsa Bxogos Al [16.00], [17.00] -1999 — 9999
03 /06 111, 112 6F, 70 Kanubposka makc. Bxogos Al [16.01], [17.01] -1999 — 9999
03 /06 113 71 KannbpoBka Hyns aHarnor. Bbixoga AO [18.01] 0-200
03/06 114 72 Kannbposka Makc. aHanor. Bbixoga AO [18.02] 500 — 1500
KonnyecTBo y4acTKOB nuHeapusauum BXogoB 0-19
03/06 115, 116 73,74 Al, A2 [3.02], [4.02]
03/06 117-136 75 - 88 Abcumcchbl OMOPHbIX TOYEK NIMHeapu3aLny BXO40B 0 —-9999
137-156 89-9C All, Al2 [11.00] - [11.19], [13.00] - [13.19]
03/06 157-176 9D - BO OpanHaThl ONOpPHbIX TOYEK NMHeapusaumm Bxogos | -1999 — 9999
177-196 Bl1-C4 All, Al2 [12.00] - [12.19], [14.00] - [14.19]
03/06 197 C5 Crpykrtypa N[ perynsitopos 0000, 0001
03/06 198, 199 C6, C7 MeTop TemnepaTypHOI KOPPEKLMN BXOOHBIX 0000, 0001
CUrHasnoB OT Tepmonap
03/06 200, 201 c8 Cco 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
03/06 206 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 1akT = 250 MKC
03 212 D4 CeTteBoW agpec (Homep npubopa B ceTn) 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

Fne k<16 — konuuyecTBO 3anpalunBaemMbix perucTpoB. Ecnv B kagpe 3anpoca 3akasaHo Gonee 16
peructpos, perynatop MUK-22 B oTBeTe orpaHnyMBaeT nx KONMYeCcTBO A0 NepBbiX 16-Tn perncTpos.

7.2.2 Device Address. Agpec ycTponctea

Apgpec perynsartopa (slave-yctpoictea) B cetu (1-255), no kotopomy obpawaetcs SCADA cucrtema
(master-yctponcteo) co csouM 3anpocoMm. Korga yaaneHHbI KOHTponnep nocbinaeT CBOW OTBET, OH pasMeliaeT
3TOT e (COBCTBEHHBIN) agpec B 3TOM Morle, YTobbl master-ycTpoicTBO 3HaNo Kakoe slave-yCcTpoicTBO oTBevaeT Ha
3anpoc.

7.2.3 Function Code. ®yHKLUMOHaNbLHbLIA KOA4 onepauum

MWK-22 nogaepxuBaeT crneayrowmne yHKUnn:

Function Code PyHKUMUA
03 UrteHune perunctpa(o.)
06 3anncb B 0AvH peructp

7.2.4 Data Field. None nepegaBaeMbIX JaHHbIX

Mone paHHbIX coobueHus, nocbinaemoro SCADA cuCTEMOW yAaneHHOMY KOHTPOMNepy COAEpXWUT
£06aBoYHO MHGOPMaUMto, kKoTopas Heobxoauma slave-ycTpoicTBy anst agetanusauum dyHkumm. OHa BKIoYaeT:

® HauvarnbHbI aapec perncTpa u KonM4ecTBo PerncTpoB Ans pyHKLMn 03 (YTeHne)

® afpec permctpa n 3HavyeHHue 3Toro permctpa anga gyHkumm 06 (3anuchk).

Morne AaHHbIX COOBLLEHUS, MOCHINIAEMOro B OTBET YAarneHHbIM KOHTPOJIIEPOM COAEPXKUT:
® KOnM4yecTBO GaiiT oTBeTa Ha (hyHKUMIO 03 1 coaepXUMoe 3anpallBaeMbiX PEFMCTPOB
® a/lpec perncTpa U 3HauyeHHue 3Toro peructpa aAns yHkumm 06.

7.2.5 CRC Check. None 3Ha4eHUs1 KOHTPONIbHOW CYyMMblI

3HayeHVe 3TOro Momns - pes3ynbTaT KOHTPOSS C MOMOLLbI LIMKIMYeckoro m3bbiTouHoro kopga (Cyclical
Redundancy Check -CRC).

Mocne copmupoBaHmsa coobwennss (address, function code, data) nepepatoliee yCTPOWCTBO
paccuntbiBaeT CRC ko u nomMellaeT ero B KoHel, coobuieHus. MpruemMHoe ycTporcTBo paccunteiBaeT CRC ko
NPUHATOro coobLleHns n cpaBHMBaeT ero ¢ nepegaHHbiM CRC kogom. Ecnn CRC kop He coBnagaert, 370 o3HavaeT
YTO MMEET MECTO KOMMYHMKaLMOHHAsA owmnbKa. YCTPOMCTBO He BLIMOMHAET AEWCTBUMI U HE OAeT OTBET B Cry4vae
o6HapyxeHus CRC oLumnbku.

NocnepoBatensHoctb CRC pacyeTos:

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

. cknirovatowee I ¢ nepebivn 8 6uT Gaiita cooblueHus n cogepxumbim CRC perunctpa.

. Cour pesynbTaTta Ha oguH 6UT BNpaBo.

. Ecnu cosuraemeii 6ut = 1, nckntovatowee UMW coaepxxumoro pernctpa ¢ AO01h 3HauyeHuem.
Ecnu caBuraembinn 6UT Hynb, NOBTOPUTL Lwiar 3.

. NoBTopsATb Waru 3, 4 1 5 noka 8 caBuroB He GyoyT UMETL MECTO.

. Uckntouarowee 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.

©CONOUTAWN R

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 1
1010 0000 0000 0001
1001 0001 1111 1110
0100 1000 1111 1111 O
0010 0100 0111 1111 1
1010 0000 0000 0001
1000 0100 0111 1110
0100 0010 0011 1111 O
0000 0011
0100 0010 0011 1100
0010 0001 0001 1110 O
0001 0000 1000 1111 O
0000 1000 0100 0111 1
1010 0000 0000 0001
1010 1000 0100 0110
0101 0100 0010 0011 O
0010 1010 0001 0001 1
1010 0000 0000 0001
1000 1010 0001 0000
0100 0101 0000 1000 O
0010 0010 1000 0100 O
0001 0001 0100 0010 O
0000 0000
0001 0001 0100 0010
0000 1000 1010 0001 O
0000 0100 0101 0000 1
1010 0000 0000 0001
1010 0100 0101  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




Fourth Byte 08
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
A001
Exclusive OR
7th shift
A001
Exclusive OR
8th shift

Fifth Byte 00
Exclusive OR
1st shift
A001
Exclusive OR
2nd shift
A001
Exclusive OR
3rd shift
A001
Exclusive OR
4th shift
A001
Exclusive OR
5th shift

6th shift
A001
Exclusive OR
7th shift

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

2nd shift
A001
Function code

Exclusive OR
3rd shift
A001
Exclusive OR
4th shift

5th shift

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

CRC code
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0000 1000
0011 0001 1001 1001
0001 1000 1100 1100
1010 0000 0000 001
1011 1000 1100 1101
0101 1100 0110 0110
1010 0000 0000 0001
1111 1100 0110 0111
0111 1110 0011 0011
1010 0000 0000 0001
1101 1110 0011 0010
0110 1111 0001 1001
0011 0111 1000 1100
1010 0000 0000 0001
1001 0111 1000 1101
0100 1011 1100 0110
1010 0000 0000 0001
1110 1011 1100 0111
0111 0101 1110 0011
1010 0000 0000 0001
1101 0101 1110 0010
0110 1010 1111 0001

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

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

HB LB

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

= O

= O

0

1
Overflow
Bit

1

= OO
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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

perncTpos.

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;
while ( number_byte>0 )
crc N= *buff++ ;
bit_counter=0;
while ( bit_counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1;
crc = O0xA001;
}
else
crc >>=1;
i }
bit_counter++;
}
number_byte--;
}
return (crc);
}

//

//

//
7/

//

//

/7

//

initialize crc

crc XOR with data
reset counter

shift to the right 1 position
crc XOR with O0xA001

shift to the right 1 position

increase counter

adjust byte counter

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

fne «NUMBER OF REGISTERS» n n <16 — konuyecTBO 3anpalumBaembix pernctpos. Ecnu B kagpe
3anpoca 3akasaHo 6onee 16 peructpos, perynstop MUK-22 B oTBeTE OrpaHnynBaeT ux KONMYEeCTBO A0 nepsbix 16-
TN PErnCTPOB.

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
OTBeTt ycTtpomnctea. 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 onpeaeneHHoe 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:

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

3anpoc ycTtponctBy. 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 OGOPYAOBBHVIH
HEeYKOCHUTEeJIbHO BbINONHANTE YKa3aHusA AaHHOW rnaBbl!

8.1 K akcnnyatauum perynsitopa MWK-22 ponyckatoTcs nuua, vMelole paspelleHue ans pabotbl Ha
3NeKTpoycTaHoBKax HanpshxeHvem Ao 1000 B 1 usyumBLIME pyKOBOLACTBO MO 3KCMyaTauum B NoNHOM oGbeme.

8.2 Okcnnyatauma perynatopa MWK-22 paspewaetcs npy  HanmMyMum  MHCTPYKUMM MO TEXHWKe
6e3onacHoOCTW, YTBEPXOEHHOW npeanpuatTMeM-notpedbutenem B YCTAHOBNEHHOM MOPSOKE W y4uTbiBaKOLLEN
cneumduKy NpUMEHEHWs perynaTopa Ha KoHkpeTHom obbekTte. [Mpu akcnnyataumym Heobxogumo cobnopatb
TpeboBaHus aencTeyrowmx npasun MNTO n MNTH gna anekTpoycTaHOBOK HanpsbkeHnem o 1000B.

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

8.4 Vcnonb3yiiTe HanpsbkeHus nutaHus (220B/50ML, nepeMeHHOro Toka), COOTBETCTBYHOLME TpeboBaHMsM
K anektponuTaHuto ana perynaropa MUK-22. lMpu nogaye HanpskeHus nutaHns HeobxoauMmoe ero 3HayeHune
OOIMKHO yCTaHaBnMBaTbCs He boree, yem 3a 2-3 Cek.

8.5 Bce MOHTaxHble U npodunakTmyeckue pa60TbI OOJDKHblI  NPOBOAUTBCA NpU  OTKIMKOYEHHOM
ANEKTponnTaHnn.

8.6 3anpeluaeTcs NoAKMoYaTh M OTKMIOYATh COeAVHUTENMW NPU BKITIOYEHHOM 3MEKTPONUTaHUMN.

8.7 TwaTenbHO NpPoOU3BOAMTE MOAKMIOYEHMEe C cobntogeHnem nonsipHOCTU BbiBOAOB. HenpaBunbHoe
NOAKIOYEHNE WM MOAKIIOYEHNE pPa3beEMOB MPW  BKMOYEHHOM MUTAHMM MOXET MPUBECTU K MNOBPEXAEHUIO
3NEKTPOHHbIX KOMMOHEHTOB Npunbopa.

8.8 He nogkntoyaiTe Heucnonb3yemble BbIBOAbI.

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

8.10 MMpu unsBneveHun npubopa U3 Kopryca He MpuKacamTecb K ero 3MeKTPUYECKMM KOMMOHEHTaM U He
noaBepraviTe BHYTPEHHWE Y3Mbl U YacTu yaapam.

8.11 PacnonarawnTe perynatop MUK-22 kak MOXHO ganee OT YCTPOWCTB, rEHEPUPYIOLLMX BbICOKOYACTOTHbIE
nanyyeHne (Hanpumep, BY-neun, BY-cBapoyHble annapaTbl, MallunHbI, UK Npubopbl UCNOMb3yOLWME UMMYIbCHbIE
HanpsbkeHusl) Bo n3bexaHue c6oes 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 3arpomoxgavite NpOCTPaHCTBO BOKPYr YCTPOWCTBA ANS HOpManbHoro tennoobmeHa. OTBegute
[OCTaTOYHO MecTa A1 eCTEeCTBEHHOW BEHTUNALMM YCTPoWCTBa. He 3akpbiBanTe BEHTUNALMOHHbIE OTBEPCTUS Ha
Kopnyce yctponcTaa. Ecnn npubop noasepraeTcs HarpeBaHuio, Ans ero oxnaxaeHusa 4o Temnepatypbl Huxe 50°C,
MCMoSb3yNnTe BEHTUNATOP.

9.1.4 l'abapuTHble 1 NpucoeanHUTENbHble pasmepsl perynatopa MUK-22 npmBeaeHsl B NpunoxeHun A.

9.2 CoeguMHeHMe C BHELWHUMM yCTpOﬁCTBaMM. BxogHble U BbIXOAHbIE Lenu

9.2.1 BHUMAHUE""! Tlpu nogknioveHumn perynsitopa MUK-22 cobniopgatb ykasaHus mep 6e3onacHocTu
pasgena 8 HacTosLwero pykoBoacTea.

9.2.2 KabenbHble cBs3n, coeguHsaowme perynatop MUK-22, nogkniovaloTcs yepes KreMMHbIE KOMNOAKM
COOTBETCTBYIOLMX KIMEMMHO-G/04HbIX COeauHUTENen B COOTBETCTBMM C TpebGoBaHuamK Aencteyowmx “lNpasun
YCTPONCTBA 3MEeKTPOYCTaHOBOK".

9.2.3 lNogkntoyeHne BXoAoB-BbIXOAoB K perynatopy MUK-22 nponsBogaT B COOTBETCTBUM CO CXEMamm
BHELLHWX COeANHEHUI, NPUBEAEHHbIX B NPUMoXeHun b.

9.2.4 Tlpn NOAKMIOYEHUN FUHWA CBA3WM K BXOAHBIM W BbLIXOAHBIM KrMemMmam MpUHUManTe Mepbl Mo
YMEHBLUEHWNIO BIUSHUSA HaBEeAEeHHbIX LUYMOB: UCMO0Mb3ylUme BXOAHble U (UNK) BbIXOAHbIE LUyMONodasnsoLme
GunbTpbl Ana perynatopa (B T.4. ceTeBble), wymonodasnswowme unbTpbl Ans nepudepuiHbIX YCTPOWUCTB,
ncnonb3ynTe BHYTPEHHWE undpoBble unbTpbl aHanoroBbIx Bxodos perynartopa MUK-22.

9.2.5 He ponyckaeTcst 06beanHATL B OAHOM Kabene (KryTe) Lenu, no KOTopbiM NepefatoTcst aHanorosble,
UHTEePdENCHbIE CUrHaMNbl U CUMbHOTOYHbIE CUTHarbHbIE UMW CUMbHOTOYHbIE CUNOBbIE LUenu. Ona ymeHbLleHus
HaBeEHHOro LWyMa OTAenuTE NUHUWM BbICOKOrO HarpshKeHWs UNW NINHWUK, NPOBOASALUME 3HAYUTENbHbIE TOKKU, OT
APYIMX NWHWA, a Takke un3berante napannensHOro wunuM obLero MOAKMOYEHUA C JNIMHUSMW NUTaHUS MpuU
NOAKIIOYEHUN K BbIBOAAM.

9.2.6 HeobxogmmocTb 3akpaHMpoBaHus kabenen, no KoTopbiM nNepegaeTcs MHAOpMauusi, 3aBUCUT OT
ANWHbl kabenbHbIX CBSI3e U OT YPOBHS MOMEX B 30He Mpoknagku kabens. PekomeHgyeTcs ucnonb3oBaTb
n3onupyoLime Tpyoku, kKaHanbl, NOTKA UNN SKPAHUPOBAHHbIE MUHUN.

9.2.7 [TlpuMeHeHne 9KpaHMPOBAHHOW BWTOW Mapbl B  MPOMBLIWIEHHBIX  YCMOBUAX  SABMNAETCH
npeanoyTUTENbHbIM, MOCKOMbKY 3TO obecneymBaeT nosnyvYeHne BbICOKOrO COOTHOLUEHWUSI CUrHam/lym 1 3awuTty oT
CWHpasHoM nomexm.

9.2.8 lMopkntovante ctabunmaartopbl Unu Wymonoaaensowme punbTpbl K NepudepuinHbIM yCTponcTBam,
rEHepupYOLWUM  3MEKTPOMArHUTHbIE U UMMYMbCHbIE MOMEexXW (B 4acTHOCTW, MOTOpaM, TpaHcdopmaTopam,
corneHonaam, MarHUTHbIM KaTyLllkam 1 ApYrMm yCTPpOMCTBaM, MMEIOLLMM U3NyYatoLmne KOMMNOHEHTbI).

9.3 MNoaknoyeHne INeKTPonMTaHMA 6nokoB

9.3.1. BHUMAHUE!!! Tlpn nOOKMIOYEHNN SNEeKTpPOonuTaHua perynstopa cobniogatb ykasauus Mep
6esonacHoCTM pasaena 8 HacTosILLEero PyKoBOACTBA.

9.3.2. Ina obecneyeHns crabunbHon paboTbl 0GopyAoBaHWA KonebaHWs HanpsKeHWs M 4acToThbl
nuTaloWen 3NeKTpPoCceT! AOMMKHbI HaXoaMTbCS B Mpedenax TexHudeckux TpeboBaHuii, ykasaHHbIX B pasgene 3, a
AN KaXA0ro CoCTaBNALLIEro KOMMNOHEHTa CUCTEMbI — B COOTBETCTBMM C UX PYKOBOACTBaMM No akcnnyatauun. [pu
HeobXxoAMMOCTH, AN HeMnpepbiBHbIX TEXHONOrMYECKUX MpOLIeCccoB, AOMKHa ObiTb MpegycMoTpeHa 3awmTa oT
OTKIOYEHMS (UK BbIXOAA M3 CTPOST) CUCTEMbI NOAAYMN INEKTPONUTAHUSI — YCTAaHOBKON UCTOYHMKOB BecnepeboinHoro
nuTaHus.

9.3.3. [Ina perynatopoB C WCNOMHEHMEM QAns NUTaHusa OT ceTu nepemeHHoro Toka 220B nposoga
3MNeKTPONMTaHUS NOAKMNIOYATCA pa3beMHbIM COeANHUTENEM, PacronOXeHHbIM Ha 3adHen naHenu perynsaropa.

9.3.4. YcTaHaBnvBas WyMONOAABnsaoWwni 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 cBoO6OAHO KOHMUrypupyeMbli KOMNaKTHbIN npubop. MNonb3oBaTtens, He
VUMELLNIA 3HAHUA U HaBbIKOB MPOrpamMMUPOBaHUSI, MOXET MPOCTO BbI3blBATb M UCMOMHATL pasnuyHble yHKLUN
nytem KoHdurypaumm perynsitopa MUK-22. Perynatopsl MUK-22 oyeHb rmbkue B UCNONb30BaAHWMN U MOTYT GbICTPO U
nerko, U3MeHMBLUN KOHMUrypaumio, BbIMONHWUTL OONbLUMHCTBO BCTpevaemblix TpeboBaHWA u 3agady ynpaBneHus
TEXHOMOIMYECKUMM NpoLeccamu.

Perynatopbl MAK-22 koHUrypupyloTcs yYepes nepeaHiol MaHenb npubopa unm depes ranbBaHUYECKn
pasgeneHHbin MHTepdenc RS-485 (npotokon ModBus), 4To Takke Mo3BONSEeT UCMONb3oBaTb NPUOOP B KayecTBe
yAarneHHoro KoHTposnnepa npu pabote B COBPEMEHHBIX CETAX ynpaBneHuns n cbopa nHdopmauuu.

MapameTpbl koHdUrypaumu perynsitopa MUK-22 coxpaHsiloTcs B 9HeproHe3aBUCUMON namstu v npubop
cnocobeH BO30GHOBWTHL BLIMOSIHEHWE 3afay yrpaBneHWs Mocrne npepbiBaHUs HanpsbkeHus nutadHusl. batapes
pes3epBHOro NUTaHWUsi HE UCMONb3YEeTCS.

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

Ha3HayeHve anemeHTOB nepedHen naHenu, HasHavyeHve CBEeTOAMOAHbIX WHOVKATOpPOB W KraBuLL
npeacTaBneHo B COOTBETCTBYIOLLMX pa3aenax rnasbl 5. Mopsgok KoHuUrypaumm n3noxeH B rnase 6.

10.2.1 MopsapoK HACTPOMKM aHaNoroBbIX BXOA4OB

Mpu HacTpolike 1 NEPeCTPONiKe C OAHOIO TMNa BXOAHOIO curHana Ha Aapyrow Tun, HeobxoamMMo nNpuMBecTu B
COOTBETCTBME crieqyoLlee:

- mapamMeTpbl MEHIO KOHWIypaummn, OTBeYaroLLme TUny BXOAHOrO curHana,

- NOMOXEHWS NepeMblYek Ha KNeMMHO-61104HOM coeanHuTene,

- NOMOXEHWS NepeMbldek Ha MoAyre yHMBepcasbHbIX BXOAOB (YCTaHOBNEHHOM BHYTpU npubopa).

Twnbl BXOAHBIX CUrHaMNOB M MOMNIOXEHNS NepeMblvek NpuBeaeHsl B Tabnuue 10.1.

Tabnuua 10.1 - Tunbl BXOOHbIX CUrHANOB U COOTBETCTBYHOLLME UM MOJTIOXKEHUA NepeMblHeK

MonoxeHue MonoxeHue
Kon nepemMbIiyeK Ha nepemMblyeK Ha
THN BXOAHOrO CUrHaNa Bxopaa npu MapameTp MeHIO KB3-25-11, mopyne
3aKkase KOHdurypaumm KB3-28P-11, YHUBepcanbHbIX
nsnenus 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 Om 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 KOMm 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]
TCI1 50T, Pt50, -50 ... +650°C 11 [3.00]=0005 JP1[1-2], [5-7] J1[1-2], 33 [3-4]
TCIM 100, 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]
TNP (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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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 A, RBx=100 Om 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], J4 [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]
TCMrp.23, -50 ... +180°C 10 [4.00]=0004 JP2 [1-2], [5-7] J2 [1-2], J4 [3-4]
TCI 500, Pt50, -50 ... +650°C 11 [4.00]=0005 JP2 [1-2], [5-7] J2 [1-2], J4 [3-4]
TCI100rM, Pt100, -50 ... +650°C 12 [4.00]=0006 JP2 [1-2], [5-7] J2[1-2], 34 [3-4]
TCMrp.21, -50 ... +650°C 13 [4.00]=0007 JP2 [1-2], [5-7] J2[1-2], 34 [3-4]
TAKK (), 0 ... +1100°C 16 [4.00]=0010 JP2 [1-2], [5-7] J2 [3-4], 34 [1-2]
TXK (L), 0°...+800°C 15 [4.00]=0011 JP2 [1-2], [5-7] J2 [3-4], J4 [1-2]
TXKH (E), O ... +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]
Trrn1o (s), 0 ... +1600°C 18 [4.00]=0014 JP2 [1-2], [5-7] J2 [3-4], 34 [1-2]
TMNP (B), 0 ... +1800°C 19 [4.00]=0015 JP2 [1-2], [5-7] J2[3-4], 34 [1-2]
TBP-1 (A-1), 0 ... +2500°C 20 [4.00]=0016 JP2 [1-2], [5-7] J2[3-4], 34 [1-2]
MpumeyaHus.

1. lNonoxeHwe mnepembly4eK Ha KIIEMMHO-61I0O4HOM coedvHWTENne AN HAacTPOWKM aHarnoroBbiX BXOAOB [OMMKHO
COOTBETCTBOBAaTb MOMOXEHWIO NepeMbl4ek Ha aHanoroBoOM BXOAEe Ha MOAYre YHWBepcarbHbIX BXOMOB, a Takke COOTBETCTBOBaTb
HOMepy napameTpa MeH0 KOHUrypaLum aHanorosoro BBoAa OTBEYAOLLEro 3a T1n BXOAHOro curHana.

2. CmelleHne BxoaHoro curHana 4-20MA ycTaHaBnvMBaeTCs NporpaMMHo.

3. XapaKTepucTukn TUNoB BXOAHbIX CUrHanoB npveeaeHsl B pasgene 3.

4. Mopsanok kanmbpoBKM BXOAHbLIX @aHANOroBbIX CUrHanoB NpuBeaeH B pasgene 11.

'
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PucyHok 10.1 — lNonoxeHne nepemblyek Ha nnate BXOAOB

10.3 Pexxum PABOTA

Mocne BbINOMHEHWs onepauuii koHdUrypaumm, perynatop nepesogsat B pexum PABOTA (cm. rnasy 6)

Haxumas knasnwy [D]. OToT nepexon Takke OCYLLECTBASETCA aBTOMATNYECKN MO UCTEYEHUM OKOMO 2-X MUHYT,
Aaxe ecnu napameTpbl He 6binM MoAMMUUMPOBAHBLI U HE HaXuMmanacb HW OofHa knasuvwa, npubop nepevger B
pexum PABOTA. B pexume PABOTA npoucxogunt namepeHne n obpaboTka BXOAHbIX CUrHaNoB MO 3agaHHOMW
nporpamme, a Takke opMMpoBaHME BbIXOAHOIO YNpaBrsioLLero BO3AEVCTBIS.

[Ina BOCCTaHOBMEHWA MapamMeTpOB HaCTPOWKM MPEeAnpuSaTAS u3rotoBuTens (ycTaHoBKa 3HaYeHW no-
YMOJYaHMN0) HEOOXOAMMO:

® OTKIIOYUTB MUTaHWe perynatopa,

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 3TUX COCTaBMSALMX BHYTPU perynatopa byaeT onpeaensTbes
ero crtpyktypa ([10.15, 11.15]=0000 — napannenbHas, [10.15, 11.15]=0001 — cMmellaHHas) W nepegaTodyHas
dyHKUMS.

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

S| Kp
E(t) 1 NG
o R
d
¢ dt
a)
Kp
t +
E(t) Kp lj‘dt +O Y(1)
T2 +
¢ dt
6)

PucyHok 10.2 — Cmpykmypbi peaynsamopos MUK-22
a — naparnernbHas cmpykmypa,
6 — cMewaHHasi cmpykmypa.

CornacHo pucyHka 10.2 ansa napannesnbHOi CTPYKTYpbl perynaropa nepeaatodHas dyHKUUA nmeeT BUA!

1 dE(t)
Y)=Kp-EQ)+=| E{)dt+T, —=%,
(t)=Kp-E(t) TI (Ddt+T, =
AN CMELLAHHOWM CTPYKTYpbI perynaropa nepefaroyHas yHKUMS UMeeT BUA:
dE(t)

Kp |
Yt)=Kp-E(t)+— | E®)dt +T, —~,
(t) = Kp ()+Ti£() +To =

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

:" >

D

PucyHok 10.3 - [NepexodHas ¢hyHKUus o6 bekma peaynuposaHusi ¢ caMosblipagHU8aHUEM

Y — ynpasnsioLiee BO3genNcTeme

y — ynpasnsioLee Bo3gencreme

X — perynupyemas BenmynHa

t — Bpems

D — Bpems 3agepxku

L - BpemMA BblpaBHUBaHWUSA

Ko — nepeaaTtoyHbln 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, ycTaHoBreHbl napameTpbl yHUdULMpoBaHHoro exoaa All:
- 3.00=0000 1 3.01=0000 cooTtBeTcTBYIOWME (0-5, 0-20 MA).

Pyuynas kanubposeka

1) B pexvume koHdurypaumm yctaHoBuTe napameTp 16.00 "KanubpoBka Hyns aHanorosoro Bxoga All
(napameTp)". MoagxkntounTe k aHanoroBoMy Bxogy All perynatopa MUK-22 06pa3uoBbiii ICTOYHUK MOCTOSIHHOTO TOKa
COrnacHO Cxeme BHELUHWX coeauHeHui (cm. npunoxenve b1, B.2). YcraHoBute BenuumHy curHana pasHyto 0 MA
unn 4 MA B 3aBMCMMOCTM OT UCMOSHEHUS KaHana, cooTBeTcTByoLWYy0 0% AnanasoHa. Haxumas knasuwm [ A] nnu
[¥] yctaHoBuTe Ha gucnnee NMAPAMETP 3HauyeHne B TEXHMYECKMX efuHuuax, cootseTtcTBylowee 0% BXOAHOMO
curHana. Haxatb knasuwy [¢']. Cm. pasgen 11.1.4 - Tunbl 4aTYMKOB 1 peKOMEHAYyeMble Npeaerbl KanuGpoBKy.

2) ABTOMaTMyeckuM ycTaHoBuTCA napameTp 16.01 "KanmbpoBka MakcumyMma aHanoroBoro Bxoga All
(napameTp)". YcTaHoBUTE BeNMUUUHY curHana pasHyio 5 MA unu 20 MA B 3aBMCUMMOCTW OT WCMOSMHEHWS KaHana,
cooTtBeTcTBYIOWYO 100% AavanasoHa. Haxumasa knasuwn [A] unu [ V] yctaHoBuTe Ha gucnnee NMAPAMETP
3HaYeHVe B TEXHUYECKMX eAUHMLAX, cooTBeTCTBYoLee 100,0% BxoaHoro curHana. Haxats knasuuwy [&].

3) Ans 6onee To4HOM KanUMBPOBKK kaHana NoBTOpUTE onepauuio 1 1 2 HECKOSbLKO pas.

Aemomamuyeckasi Kanubpoeka

1) B pexvme koHdurypaumn yctaHosuTe napametp 16.00. lMpu Haxatum knasuwwm 3BM Bkniovaetcs
aBTOMaTuyeckas kanvbposka, 4TO conpoBoxpaeTca MuraHvem napametpa 00 (npu kanubposke Hyns). [lpu
muraium 00 Ha gucnnee 3ABOAHHA HyxHO nmogaTb Ha BXOA4 curHan KOTOPbIM COOTBETCTBYET Havany Likanbl u
HaxaTb knasuwy BBIA. Knasuwa BBIL dvkcupyeT HoBoe 3HayYeHne KanmbpoBKu.

2) MoTom Haxatb knasuwy 3BA. Ha nHomkatope HayHeT muratb 01. MNogavite Ha BXOA CUrHam KOTOpPbLIN
COOTBETCTBYET KOHUY LWkanel. Haxmute knasuwy BBIA ans cukcMpoBaHus 3HadeHuss kanubposku. Kanubposky
pekomMeHgoBaHO NPONTK ABa pasa.

YctaHoBMB napameTpbl Bxoga All ypoBHA 3, aHanormyHo npovsseamTe KanubpoBKy aHanoroBoro Bxoaa
Al2 (BHewwHAS 3agaHHas Toyka). MNapameTpbl kanubposku aHanorosoro Bxoga Al2 17.00 - 17.01.

Heobxodumo nomHUMB, 4TO NOCe NpoBeAeHNs kanmbpoBkM HEO6X0AMMO NPON3BECTM 3annChb NapameTpoB
KannbpoBKN B 3HEpProHesaBncMMyo namsTe (CM. pasgen 6.5.5), B npoTMBHOM cnyyae BBeAeHHas MHdopmauns He
6yaeT coxpaHeHa Npuv OTKIIOYEHUN NUTaHWs perynaropa.

11.1.2 NMopsaaok KanuGpoBKU BXOAOB ANsl NOAKIIOYEHUSA AaTYMKOB TEPMOMETPOB CONPOTUBIIEHUSA

lNopsidok kanubposku exo008 05151 NOOKMOYeHUs1 damyukoe mepmomempoes coripomueneHusi TCM 50M:
1) B napameTpax koHpu1rypauum, ypoBeHb 2 yCTaHOBUTD:!
Twn wkansl aHanorosoro exoga All 3.00=0002

2) Topkniounte MarasuH conpoTtuveneHun P4830/1 (wnu aHanornyHbii Npubop € aHanormyHbIMK
XapaKTepucTukamMyn He XyXe ykasaHHbIX) Kk Bxoay All BMecTo nogknioyaemoro gatuyuka TepmornpeobpasoBaTens
COMPOTUBIIEHNS COTNACHO CXeMe BHELLHWNX CoeanHeHun (cM. npunoxenne b.4, B.5).

3) Ha marasvHe conpoTMBREHUI YCTaHOBUTb 3Ha4YeHWe COMPOTUBIEHWS ANSA BbIOPAHHOrO Tunma gatyvka
39,225 OM, COOTBETCTBYIOLLEE HaYanbHOMY 3Ha4YeHuIo npu kanubposke. Haxatb knasuwy [&]. Cm. pasgen 11.1.4
Twnbl 4aTYMKOB N pekoMeHAyeMble npeaenbl KanmbpoBKu.

4) B pexvme koHdurypaumm yctaHoBuTe napameTp 16.00 "KanubpoBka Havana wkanbel 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 3Ha4YeHUs MonoxeHue
T MpagynpoBouHas UHAMLMPYeMble BXOAHOrO CUrHana npm nepembliyek Ha
mn XapaKkTepucTmka 3HaYeHus nNpm kanu6époske npubopa nnate BXoA0B
paTyMka
NapameTp m HCX KanuépoBke
All - 3.00 npubopa
Al2 — 4.00 Hauan. KoHeuHoe | All-J1 J3
3Ha4YeHue 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 unn B 4 MA 20 mA [5-6]
0000 0-10B JluHeniHas YCTaHOBMNEHHbIX 0B 10B [3-4] [5-6]
0-2B TEXHNYECKMX 0B 2B [5-6]
0-75 mB eanHuLax 0mB 75 mB [1-2]
0-200 MB 0 mMB 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 unn 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 TEXHUYECKNX 0B 2B [5-6]
0-75 mB y eanHuuax 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, W140=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 TCn é?fcl;ld Wi0=1,391, -50,0°C... +650,0°C | 80,000 0mM | 333,230 om [3-4]
0007 TCIh p.21 -50,0 °C... +650,0 °C 36,800 om 153,300 om [3-4]
0-5 MA JlnHeapusoBaHHas 0 MA 5 MA [5-6]
0-20 mA 0,0...100,0 % 0 MA 20 MA [5-6]
4-20 MA (Bxop kanubpyeTcs kak unn B 4 MA 20 mA [5-6]
0008 0-10B TNIMHENHbIN, 3aTeM YCTaHOBIIEHHbIX 0B 10B [3-4] [5-6]
0-2B ycTaHaBnusaeTcs TEXHUYECKNX 0B 2B [5-6]
0-75 mB nuHeapu3oBaHHasi eguHuuax 0 mB 75 mB [1-2]
0-200 mB wkana, cm. pasgen 11.2) 0 mB 200 vB [3-4]
JluHeapusoBaHHas
(Bxoa kanubpyetcs Kkak
1 1 *
0009 Tepmonapa NMHENHbIN, 3aTem avanasoH . . [3-4] [1-2]
ycTaHaBnueaeTcsi TepmMonapsbl
nMHeapu3oBaHHas
wKana, cMm. pasgen 11.2)
Tepmonapa 5
0010 THK (3) TXKK (J) 0 ... +1100°C 0 mB 63,792 mB [3-4] [1-2]
0011 Tepmonapa | 1y () 0 ... +800°C 0wmB 66,442 MB |  [3-4] [1-2]
TXK (L)
Tepmonapa 5 ) )
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 TAN10 (S) Trr1o (S) 0 ... +1600°C 0 mB 16,777 vB [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 wWkanbl (NPOLEHTHOE OTHOLWIEHNE K [AManasoHy W3MepeHus), MNOoMoXeHue AeunmarnbHOro
pasgenuTens, a Takke OKBUOWCTAHTHblE OMOpHble TOYKM nuHeapusauun. KpuBas nuHeapusaumnm umeeT
«MNPENOMIEHNsI» B OMOPHbIX TOYKaX.

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

[3.00] =0008 - Tun wkanbl aHanorosoro Bxoga All - nMHeapu3oBaHHasi
[3.01] Twn Bxoga All

[3.02] Konu4yecTtBo y4yacTKOB NuHeapusaumm exoga All

[3.04] TMonoxeHune geuMMarnbHOro pasgenuTens npu nHavkaumm xoga All

YpoeeHb 12. Abcuucchl ONMOpPHbIX MoYekK JIuHeapu3auuu exoda All

[12.00] A6cumncca HavanbHOro 3HayYeHust (B % OT BXOOHOIO curHana)
[12.01] A6cumcca 01 Toukm
[12.02] A6cumcca 02 Toukm
[12.18] A6cumcca 18 ToukmM
[12.19] A6cumncca 19 Toukm

YpoeeHb 13. OpOuHambl OMOPHbLIX MOYEK JIUHeapu3ayuu exoda All

[13.00] OppawnHaTta HayanbHOro 3Ha4YeHus (CUrHamn B TEXHWYECKNX eauHmuax ot -1999 o 9999)
[13.01] OppawnHata 01 TOYKM
[13.02] OppguHata 02 To4YkK
[13.18] OppauHaTta 18 ToukM
[13.19] OppawnHata 19 ToukM

11.2.2 OnpeneneHune onopHbIX TOYEK NMMHeapu3aLum
11.2.2.1 OnpedeneHue Konu4Yecmeaa OropHbIX MOYEK TUHeapu3ayuu.

Onpepenvte M 3agaTb HEOOXOOUMOE KONMMYECTBO OMOPHbIX TOYEK NMUMHeapu3auuMu B napametpe [3.02].
Mpepenbl nsmeHennst napameTpa [3.02] ot 0000 go 0019.

Bbibop Heob6xoaMMOro KomvMyecTBa OMOPHbIX TOYEK NWMHeapusauun npousBoAUTCA M3 coobpakeHus
ob6ecneyveHns HeobXo0AMMOWM TOYHOCTU U3MEPEHWUSI.

11.2.2.2 OnpedeneHue 3Ha4eHuli OOPHbIX MOYEK fIuHeapu3ayuu.

[nsa kaxgoro sHa4YeHUs MHAMULMpyemoro BxogHoro curHana Yi (B TexHuyeckux egnHmuax ot —1999 go 9999
C y4YyeTOM [JeuuMMarnbHOro pasgenuTens) BblYUCIUTb  COOTBETCTBYIOLLYD  (OU3MYECKYD  BEMUYUHY U3
COOTBETCTBYHOLUMX (QYHKLMOHAsbHbIX (rPagyMpoOBOYHBLIX) Tabnuy unu rpadmyeckm U3 COOTBETCTBYIOLLEN KPUBOM
(Mpy HEO6XOAUMOCTU MHTEPNONUPOBATL) U 3af4aTb 3HAaYeHMEe AN COOTBETCTBYHOLLEN ONMOPHOWM 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]

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

Abcumcca 18 To4uku
Abcumcca 19 Touku

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

YpoeeHb 13. OpOuHambl OMOPHbLIX MOYEK JIUHeapu3ayuu exoda All

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

OpavHaTa 18 Touku
OpavHaTta 19 Toukn

11.2.3 NMpumMmepbl NIMHeapnU3aLu CUrHanoB

OpavHaTta HavyanbHOro 3HadeHus (CurHan B TEXHUYECKUX eamHmuax ot -1999 go 9999)
OpavHaTta 01 Toukm
OpavHaTta 02 To4kn

Mpumep 1.
WHamumpyemoe 3HaveHue B PeanbHas xapaktepuctuka,
TEXHUYECKMX eanHuLax npeacTaBneHHas rpacdunyeckm
°C
OpguHaTta
3 Toukm | 999.9
JnHeapu3o-
750,0 BaHHas
OpavHata XapakTe-
2-4 TOYKMN e B pucTHKa
0,
OpguHaTta 350,0 100%
5 BXOZHOM0O
1-1 TOYKU cMrhana
1-n yu.
| X
T >
20,00 50,00 / 60,00 / 99,99
HavanbHoe Abcuucca Abcuucca Abcuucca
3HaveHue 1-1 TOYKM 2-1 TOYKN 3- TOYKN

Pucyrok 11.1 - JluHeapu3auyusi cuzsHana, rnodasaemoz2o Ha 6xo00 All, npedcmaeneHHasi epaghuyecku

KoHgpuaypupyembie napamempsi 0ns npumepa 1:

[2.00] = 0008
[2.02] = 0003
[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»)



Mpumep 2.

JlnHeapusauusa curHana cHUMaemoro ¢ Tepmonapbl rpagyvposku TIIM68, n nogaBaemoro Ha Bxog All,
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JlnHeapusauusa curHana, nogaBaemoro Ha Bxog All,

npeacTaBneHHasa rpagyMpoBOYHON Tabnuuen

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

Ons obecneyeHnss HeoGXoaMMOW TOYHOCTU M3MEPEHWUs BbibMpaem 16 y4acTKOB fNuWHeapusauuM U
paccunTaHHble 3Ha4YeHuss B % BXOAHOIO CUrHana ANs KaxOoM OMOpHOW TOYKM BBOASTCA B COOTBETCTBYHOLLIMIA

napameTp ypoBHen 12 n 13.

KoHdpuzypupyembie napamempsi Onsi npumepa 2:

[3.00] = 0008
[3.02] = 0016
[3.04] = 0000,

Tun wkansl aHanoroeoro Bxoga All - nMHeapn3oBaHHas
KonunyecTtBo y4acTKoB nuHeapusaumm Bxoga All
MonoxeHwe geunManbHOro pasgenuTens ons nHavkaumm sxoga All

MapameTpbl ypoBHen 12 1 13 paccunTbiBatOTCS U BBOAATCS cornacHo Tabnuusl 11.2.

Tabnuvua 11.2 - PacyeT 1 BBOA NapamMeTpoB NnuHeapu3auuu npumepa 2

MapameTpbl ypoBHs 13 MapameTpbl ypoBHA 12
Homep 3HauveHue 3HauveHue OpduHambi OMOPHbIX A6cyucchbl ONopHbIX
onopHoMn n3mepsieMon BXOAHOro movyekK nuHeapusayuu mouyekK JluHeapu3sayuu
TOYKMU TemnepaTypbl, curHana exoda All exoda All
°C B MB Homep Beodumoe Homep Beodumoe
napamempa | 3HadyeHue, | napamempa | 3Ha4yeHue,
°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
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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 Beixoga. MNopsgok
KannbpoBku crneayoLLmii:

1) MopkntounTe k aHanorosoMy Bbixogy AO perynsatopa MUK-22 obpa3suoBbii namepuTenbHbIn npubop -
MUNMaMnepMeTp NOCTOSIHHOTO TOKa.

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

3) Haxumas knasuwm [A] wrm [V] ycTaHOBWTE BENWYMHY BBLIXOAHOMO CWUrHana curHana no
mMunnmamnepmeTpy pasHyo 0 MA (unn 4 mA), cooTBeTcTBytoLyto 0% AnanasoHa, B 3aBUCMMOCTM OT UCMOSTHEHUS
KaHana.

4) Haxatb knasmuwy [¢].
5) ABTOMaTu4eckn yctaHoBmTcsl napameTp 18.02 "KannbpoBka makcMumyma aHanorosoro Beixoga AO"

6) Haxumas «knasuwn [A] wnn [V] ycTaHOBUTE BENWYMHY BbLIXOQHOMO CWUrHana curHana no
MunnaMmnepmeTpy paeBHyto 5 MA (unn 20 MmA), cooTtBeTcTBylowyo 100% AuanasoHa, B 3aBMCUMOCTM OT
WCMONHEHUs KaHana.

7) Haxatb knasuwy [¢].

8) ABTOMaTnyeckn yctaHoBuTca napameTp 18.00 "Tect aHanorosoro Bbixoga AO".

9) Haxartb knasuwy [¢&].

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

Heobxo0umo moMHUMb, YTO NoCne NpoBeAeHUs KanMbpoBkU HeO6XOAMMO NPOU3BECTM 3amnucb NapaMeTpoB
(k03 PMLIMEHTOB KanUGPOBKM) B 3HEProHe3aBMCUMMYIO NamMsTh (CM. pa3gen 6.5.5), B NpOTUBHOM cryyae BBefeHHast
UHopMaLMs He ByoeT CoxpaHeHa NMpu OTKMIOYEHUN NMUTAHWS PErynsaTopa.

3AMEYAHUA 10 OFEPALNSIM KAJIMBPOBKU

B npouecce kanubpoBkn He TpebyeTcst TOYHOro paBeHcTBa curHanos 0% u 100% guanasoHa. Hanpumep,
MOXHO NPOBOAWTbL KanuOpoBKy Ans curHanos 2% u 98% pauanasoHa. BaxHo nuwb To, 4TobGbI NO UMdPOBOMY
WHAMKATOPY YCTAaHOBUTL 3HAa4YEHUE, MakcUMarnbHO GIM3KOE K YCTAHOBIIEHHOMY 3HAYEHMWIO BXOLHOMO MIU BLIXOAHOMO
curHana.

[na noBbIlWEHNS TOYHOCTU W3MEPEHWS BXOAHbIX AHANOroBbIX CUrHanoB, a Takke opMupoBaHUS
BbIXOAHbIX a@HaMoOroBbIX CWUrHamnoB, AOMyCKaeTcs KanubpoBKy Mpov3BOAMTL Ans BCeW Lenu npeobpas3oBaHus
CurHana c y4eToM BTOPUYHBIX NpeobpasoBaTtenen.

Hanpumep, ana BxogHow uenu: damyuk — rnpeobpa3osamerns — peaynsamop MUK-22 nctovHuk
06pasLoBoro curHana nogknioyaeTcs BMECTO AaTyuka, a onepaums kanmbpoBkM BXOAHOMO CUrHana npov3BoamMTCs
Ha perynatope MMWK-22. AnanormyHo pAans BbIXogHOW uenu: peeynsmop MUK-22 — npeobpa3osamernb —
ucronHUMerbHbIl MexXaHu3M, W3MepUTENbHbI Npubop NOAKMIOYNTE BMECTO WCMOMHUTENBbHOTO MexaHusma, a
onepaumio kannbpoBKK 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 MpounakTUYEeCKMX OCMOTPOB: MPOBEPSATb U YUCTUTb KabenbHble YacTh COEAUHEHWI
(BckpbiTve perynstopa MWK-22 He ponyckaetcs)), KNeMMHO-GIOYHblE COEAUHWTENM, MNpOBEPSTb MPOYHOCTb
KpenneHus 6rioka, MOHTaXHbIX XTYTOB, MPOBEPSTb COCTOSIHUE 3a3eMIISIIOLLMX NPOBOAHMKOB B MECTax COeaMHEHN.

12.5 Ouunctka npmnbopa. He ucnonessynte pactsoputenn n nogobHele Bellectsa. s 04MCTKM YCTPOWCTBa
nonb3ynTecb CNMPTOM.

13 TpaHcnopTMpoBaHMe U XpaHeHue

13.1 TpaHcnoptupoBaHue perynatopa MWK-22 ponyckaeTca TOMbKO B ynakoBKe MpeanpuaTus-
N3roTOBUTENS U MOXET NPOM3BOANTCS NOOLIM BUAOM TpaHcnopTa.

13.2 Mpwn nony4yeHun perynstopa MUNK-22 y6eauTbcsi B MONHOM COXPaHHOCTU Tapbl.

13.3 Tllocne TpaHcnopTupoBaHus perynatopa MWK-22 Heobxogumo BblgepxaTb B MOMELLEHUU C
HOpMarbHbIMU YCNIOBUAMU HE MEHee 6-TW YacoB, TONbKO MNOCME 3TOro MPOU3BECTU PaCMNaKkoBKy.

13.4 MNpepenbHbIA CPOK XpaHEHUS - OAWH rof,.

13.5 Peryndatopbl MUK-22 gomkHblI XpaHUTLCHA B CyXOM OTanfiMBaemMoM U BEHTUNMPYEMOM NOMELLEHUN Npu
TemrnepaTtype okpyxarLlero sosgyxa ot MuHyc 40°C go nntoc 70°C n oTHocuTenbHon BnaxHocty ot 30 o 80%
(6e3 koHaeHcaumm Briaru). [laHHble TpeboBaHWsA SABNSAIOTCA PEKOMEHOYEMbIMU.

13.6 BOS}:I,yX B NOMelleHnn He [OO0JKeH codepXaTb nbifin U NpuMecn arpeccmMBHbIX MapoB W rasos,
BbI3bIBaOLWLMX KOPPO3NO (B YacCTHOCTU: ra3os, cogepxalnx CepHUCTble coeguHeHNA nUnn aMMI/IaK).

13.7 B npouecce xpaHeHU unu akcnnyaTaumn He Knagute Tskenble npeameTtsbl Ha perynatop MUK-22 n
He noaBepranTe ero HMKaKoOMy MEeXaHM4YeCKOMY BO3OEVCTBUIO, Tak KaK yCTPOWCTBO MOXeT AedopmmpoBatbCsa U
noBpeanTbLCS.

14 MapaHTUU U3rotoBuUTenNA

14.1 MapaHTUNHbBIN CPOK yCTaHaBnmBaeTcs 5 neT co aHs npogaxu perynsatopa MUK-22. [ins perynaTtopos,
KOTOpble MOCTaBNSATCA Ha IKCMOPT, rapaHTUMHBIN CPOK JKCnyaTaumm — 18 mecaueB Co AHA CnefoBaHns ux Yepes
[ocypapCTBeHHYIO rpaHnuy YKpauHbl.

14.2 N3roToBuTENb rapaHTMpyeT cooTBeTcTBue perynsatopa MUK-22 TexHuyeckum ycnosusm TY Y 33.2-
13647695-003:2006 npu cobniogeHun YCroBWUIA XpaHEHWsl, TPaHCMOPTUPOBaHWS, MOHTaXa W 3JKCnnyatauuu,
yKa3aHHbIX B PYKOBOACTBE MO 3Kcnnyataumu Ha perynatopbl MUK-22. MNpu HecobnogeHun notpedbutenem AaHHbIX
TpeboBaHuii NoTpebuTeNb NULIAETCs NpaBa Ha rapaHTUIHBLIA peMOHT perynstopos MUK-22.

14.3 Mo [OroBOpeHHOCTU C NoTpebuTenem npeanpusiTue-u3roToBUTENb OCYLLECTBISIET NocrerapaHTUitHoe
TEXHUYEcKkoe OBGCNyXMBaHUE, TEXHUYECKYI0 MNOOAEPXKKY W TEXHUYECKME KOHCynbTauuMu Mo BCEM BuAaM CBOEW
NpoayKumun.
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NMPUNOXEHUA

MpunoxeHune A. FabapuUTHbIe U NpucoeAuHUTENbHbIE pa3mephbl.

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

oo

-y,
O
©

Bud Bud Bud
c3adu c6oky crepedu
(IEEE)
— il]l =

\ ¥
(o] D 0 ® 60 O

190 max (MoHmaxHas 2s1y6uHa) 96

PekomeHdyemass monuwuHa wuma om 1 00 5 mm.
PucyHok A.2 - abapumHsbie pa3mepsbi

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

MUK-22. Bug c3agu
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o #H2 ;RGNDﬁ A GBI LRI GG R AR R
T
MR e[ |T (B|2(2(5|2|2(5]2|2(5(2|2
+—| = A0 o 24V
21 22 23 31 32 33 41 42 43 51 52 53

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

PucyHok b.2 - [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 NUTaHns 24B
npunoxexue b.3 K knemmam 23, 24
PacnonoxeHue — 87 max —

nepemMblyeKk onsa

HaCTPOWIKM BXO0B \i e B R
X2A ‘ X\ X2B \
- H2 ™ = HE
\ !
(f +Dit + 2| +AO
RTD1 M L
3 - —prm s/ -on +z| -AO g
W) o+n » = +Di2 «=| Dpo1 3
| | S -
< T sl o «»| Dpo2
mA, v| — =
+— o +u2 —&| -
RTD2 i A i DO3
o - ST ] GND2 =& B A= DO4
- a +2 ol TERM N
/ - 2| ReND S| 24v

/ / \

MoaknoyeHne MopkmnioyeHne MoaKnioYeHne ANCKPETHLIX Hoxku (2 wr.)
[aTyYmKOB K nHTepdeiica RS- UCMOMHNTENLHBIX YCTPOCTB ANS YyCTaHOBKM
npuGopy — cm. 485 —cm. W Harpysok — cm. KB3-25-11 Ha
npunoxetue 5.4 npunoxenue B.10 npunoxexne 5.7 penbc DIN35x7,5

PucyHok b.3 - Cxema pacriosioxeHus cugHaos u eabapumHble pa3mepbl KIeMMHO-6/104H020
coeduHumensi Kb3-25-11

MpumevaHus.
1. KnemmHo-6no4HbIi coeamHutens KB3-25-11 npegHasHaveH Ansa MoHTaxa Ha penbc DIN35x7,5.
2. Hencnonb3syeMmble krneMMbl KneMmHo-6no4Horo coegmHutenst Kb3-25-11 He nogknoyarhb.

3. HasHayeHune nepemblvek 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

MoaknoyeHne AUCKPETHbIX BXOO0B Mugukatop nogauu MopgxkntoyeHne kabens WHpvkaTopsl

K npuGopy. +DI (+24B) - o6wwin nutaHusa =24B Ha KINEeMMHO-61104HOro BKITIOYEHMNS

OVCKPETHBIX BXOAOB — CM. knemmbl 15, 16 coeguHuTenst — cm. ANCKPETHBIX

npunoxexune b.11 npunoxexne b.3 BbIXxOAo0B
COOTBETCTBYIOLLNX
KaHanoB

!

-1153 //

PacnonoxeHne
nepemblyek ans
HaCTPOWKN BXOOOB

F &

7z

K2
+ >
RTD1
=3 - —»|™| GND1 *S| +DI o

g ———————————— TS max —————————————————— -

[ >
ALV +1 DI2 D 4
RTO2 + | a| +U2 | +A _ | — -
o[ -—»| U GND2 wl -B II.!II-lll-III-l
« |~ +a0 »e| +24v 5121215121215/ 2(2|5(2(2
«— || -a0 /| s 2av
/ 21 22 23 31 32 33 41 42 43 51 52 53
[\ — —~
~—
HOJJKHPO"I?HI/IG MopkntoyeHne
uHTepdelica RS- TepMmuHaTopa
485 —cm. nHTepderica RS-

npunoxexune b.10

485

MopakntoyeHne ANCKPETHbIX
MCMOMHUTENBHBIX YCTPONCTB
Bbixogos DO1,D02,D003,D04 —
MopkntoyeHne MopknioyeHne aHanoroBbIx MopxknioyeHne CM. NPUNOXeHNe:

[aTyYMKOB K MCMOMHUTENbHBIX YCTPONUCTB K MCTOYHMKA NUTa- B.7 — pene

npuéopy — cm. npudopy — CM. NpunoxexHne HUS! AUCKPETHbIX B.8 — TBEepAoTenkbHbIE pene
npunoxenve b.5 B.6 BbIXOA0B (24B) B.9 - onTocummcTopsbl

PucyHok b.4 - [Juazpamma pacronoxeHusi cuzHanos u eabapumHbie pa3mepbl KeMMHO-61049HbIX
coeduHumenetl KB3-28P-11, Kb3-28K-11, KbE3-28C-11

MpumeyvaHus.

1. KnemmHo-6nouHble coepunHutenu KB3-28P-11, KB3-28K-11 u KB3-28C-11 npeaHasHauyeHbl Ans
MOHTaxa Ha penbc DIN35x7,5.

2. Heuncnonb3yemble Knemmbl kKneMMHO-6Mno4Hbix coeamHutenen KB3-28P-11, KB3-28K-11 n KB3-28C-11
He noakn4athb.

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
NOAKINIOYEHHOMY TEPMUHANbLHOMY PE3NCTOPY.
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B.3 - Cxema pacnanku Kabens kneMmMHo-6no4HbIx coegnHutenen 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 +I2

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 D02

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 KneMmMHO-6r104HbIx coeduHumeneti Kb3-25-11-0,75,
KB3-28P-11-0,75, Kb3-28K-11-0,75 u K63-28C-11-0,75

MpumeyaHue. 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

AHanorosbI BXof,
Al2 kaHana 2

< @
McToYHMK aHanorosoro
curHana kaHana 2

GND2

+12

| NI o ] | W] N| B

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

PucyHok b.6 - [NodknoyeHue yHUuUyuposaHHbIX aHano2o8bix 8xodoe peaynsmopa MUK-22

MAcTouHMK aHanoroBsoro
curHana kaHana 1 RTD1

JP1

KnemmHas konoaka Kb3-25-11

/

RTD1

+U1l

Ananoroebii Bxog All
kaHana 1

—

GND1

JP2

+I1

+U2

AHanoroBbi Bxoa Al2
KaHana 2

RTD2 |

GND2

MAcTouHMK aHanoroBoro
curHana kaHana 2 RTD2

+12

0| N| Oof o] Bl W N]|

'ne JP1 n JP2 — nepeMblyku, yCTaHOBMEHHbIE Ha kneMMHou konogke Kb63-25-11.

PucyHok B.7 - lNodknrovyeHue damyukoe memnepamypbl muria TCM, TCI1 k aHano2o08biM exo0am
peaynsimopa MUK-22

MonoxeHune nepembivek 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-—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), 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

Q.

< @
MUcTOouHMK aHanoroBoro
cUrHamna kaHana 2

IP1 KnemmHas konogka KB3-28P-11
KB3-28K-11
[ ] KB3-28C-11
1 +U1 Ananorosbiv Bxog All
2 KaHana 1
GND1
3
P2 1
4 +U2 AHanoroBbi Bxoa Al2
KaHana 2
5 GND2
6 +12

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

PucyHok 5.8 - lNodknoyeHue yHUuyuposaHHbIX aHano2o8bix 8xodoe peaynsmopa MUK-22

McTouyHMK aHanoroBoro
curHana kaHana 1 RTD1

IP1 KnemmHas konopka

[ ]

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

RTD1

AHanorosbili Bxoa All

KaHana 1

RTD2 ¢

AHanorosbiln Bxog Al2
KaHana 2

1 +U1
— ] 2 GND1
JP2 3 +I1
1]
4 +U2
5 GND2
6 +12

MAcTouHMK aHanoroBoro
curHana kaHana 2 RTD2

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

PucyHok B.9 - lNodknroyeHue damyukoe memnepamypsl muna TCM, TCI1 k aHano2oebiM 8xodam peaynsmopa

MUK-22

MonoxeHune nepemMbivek JP1 n JP2 ans HacTPOMKM BXOAOB NpUBeAEeHO B Tabnuue:

Ovnana3oH BxogHoOro Bxoa All Bxon Al2

CcUrHana MonoxeHne nepemblyku JP1 MNonoxeHune nepemblyku JP2

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

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

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

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

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

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

TCM, TCI, Pt, TXKK (J), TXK (L),
TXKH (E), TXA (K), TIM10 (S), [1-2], [5-7] [1-2], [5-7]
TMP (B), TBP-1 (A-1).

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

KOHpurypauum.
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AO

B.6 NMogkniovyeHne UCNONHUTENbHbIX YCTPOMUCTB K aHaNoroBoMy BbiXoAy

KnemmHas konoaka Kb3-25-11

AHanorosbIn
Bbixog AO
(ynpaBnsiowee
BO34encTaume)

+AO

17

e +

18

D -

IH — BbIXO4HOW TOK aHanoroBoro BbixoAa, RH - Harpy3ka

PucyHok b.10 - [NoOkrnroyeHuUe aHano208bix Hagpy3okK ¢ nomoubio K63-25-11

AHanorosbI
Bbixog AO
(ynpaBensioLiee
BO3ENCTBUE)

KnemmHas Kkonoaka

KB3-28P-11
KB3-28K-11
KB3-28C-11
+AO 7
-AO 8

RH

AHanoroBas
HAIPY3KA

AHanoroBas
HAIPY3KA

PucyHok b.11 - NodkrnrovyeHuUe aHano208bix Hagpy3ok ¢ nomouwbro Kb3-28P-11, KBE3-28K-11, K63-28C-11

[nana3oH BbIXOAHOro curHana

[NonoxeHune nepemMblveKk Ha nnarte
npoueccopa (CM. PUCYHOK BbILLE)

0-5mA [2-4], [7-8]
0-20 WA [2-4], [5-6]
4—20 vA [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 Bbixoaa

=y ' DO4 22 I |

O6wun
! 23 BbIXO40B _ O6wun
\ _ + Harpysok

24V 24

PucyHok Bb.13 - lNo0knoyeHue OUCKpeMHbIX Hagpy3okK ¢ nomowbto Kb3-25-11

MpumeyaHus.

1. Tpu nNoOKMNYEHNN WHOYKTUBHBIX Harpy3ok (perne, nyckaTenu, KOHTaKTopbl, coneHouabl U T.Mn.) K
OVCKPETHBIM TPaH3MCTOPHBIM BbIXO4aM perynsatopa Bo u3bexaHue Bbixoda U3 CTPOS BbIXOQHOIO TpaH3ucTopa ns-3a
00nbLUIOro Toka camMoVHAYKLMN NapannensHo Harpyske (0OMoTke perne) Heo6xoauMo ycTaHaBNMBaTb ONOKMPYHOLLNIA
avnog VD — cM. cxemy nogkntoveHns. BHeWHWI Mo ycTaHaBnNMBaTh Ha KaXaoM KaHare, K KOTOpOMY NMoAKmioYeHa
VHOYKTUBHAs Harpyska.

Tun yctaHaenueaemoro amvoga KO209, KO258, 1N4004...1N4007 wunu aHanorMyHbIN, pacCuuMTaHHbIA Ha
obpaTHoe HanpsikeHne 100B, npamoi Tok 0,5A.

115 WHankaTopbl
VHovkaTop - max o BKITIOUEHNS
noaaymn pene
nuTaHns 3333 3333 n 2 o 2 ¢ COOTBETCTBYIO
=24B Ha bl LMX KaHarnoB
- X2A X2B
KITeMMbl 0000 0000 ™

& W 0 @ & W W0 o

15, 16 — = -
L S-S
K4
r + - =
RTD1 = +U1 »o| DN
o1 -—» GND1 *3| +DI OJPS
[

[4

jf———————————— 75 mMax ———————

o L
mA, V +1 = -DI2 @ 69
et i R L —s| +A _ _ _ _
o1 - »| | GND2 '™ -B T—1 ] T— ] T— ] T— -|
@ +2 ':RGNDzS L A IR IR A B
- om0l O|laa|m|(O|la|mn|O
“ ~| +AO {"w +24V olx|z|o|z|z|o|z|z|o|xZ|E
« o -AO —>a| 24V
/ 21 22 23 31 32 33 41 42 43 51 52 53
DO1 DO2 DO3 DO4
Gonblle MeHblue
Moakntoyexne [MopgxntoyeHne AUCKpeTHbIX
WCTOYHMKA NuTa- MCMONHUTENbHBIX YCTPONCTB
HUSI OUCKPETHbIX 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

Knemmbi
NUTaHNS CXEM
ynpaBneHus pene

Jezal NE

HO 2

™
®)
I

HO 4

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

)\ ) )
Bbixog DO1 Bbixog DO2 Bbixogq DO3  Bbixog DO4
1-11 kaHan 2-W kaHan  3-i kaHan

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

PucyHok b.15 - NoOknto4yeHue duCKpemHbIX Hagpy30K ¢ nomouwibto Kb3-28K-11

4-n kaHan

MpumeyaHus No NCNonb30BaHUIO AUCKPETHbLIX BbIXOAOB.

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

2. KoHTakTbl BbIXOOHBIX perne ykasaHbl B MOJIOXEHWMW BbIKMHYEHO, UMM Npu OOBECTOYEHHON cxeme
ynpaBneHus pene.

3. Heucnonb3yemble KneMMbl KNeMMHO-65104Horo coeamnHntensa KB3-28K-11 He nogkntoyaThb.

4. MakcumanbHoe noTpebneHne (Cxem ynpaereHus) YeTbIpex BKIHYEHHbIX KaHaroB OT BHELUHEro
MCTOYHMKA NOCTOSIHHOrO Toka 24B — 80MA.

5. HanpsikeHne BHELLHEro NCTOYHMKA NUTaHNS - HecTabunmanpoBaHHoe, (20-28) B nocTostHHOro Toka.

6. Mapa ANCKPETHbLIX BEIXOAOB MOXET BbINOMHATb POSib OAHOIO UMMYNbLCHOrO Bbixoaa (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 COCTOSIHUE.

Kaxgpblvi BbIXOA4 ranbBaHUYeCK/ U30NMPOBaH OT APYrnX OUCKPETHbLIX BbIXOAOB U APYruX Lenen perynsatopa.

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

Knemmbl
NMUTaHNS CXEM

I ) P

s [ -8 |
g

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

Bbixon DO1 Bbixog DO2 Bbixogq DO3  Bbixog DO4
1-h kaHan 2- kaHan  3-i kaHan 4-n kaHan

PucyHok B.16 - NodkntovyeHue duckpemHbix Hagpy30k ¢ nomowbto K63-28C-11
MpuMeyaHUsi No UCNONb30BaHUIO AUCKPETHbIX BLIXOAOB.

1. Ha prcyHke ycnoBHO NokasaHO pacrnosioXeHne 1 HasHavyeHne BbIBOLOB ONTOCMMUCTOPOB kaHanos DO1-
DOA4.

2. Hencnonb3yemble knemmbl kneMmHo-6no4Horo coeanHutensa KB3-28C-11 He nogknoyarhb.

3. MakcumanbHoe noTpebrneHne (CXeM YynpaBneHus)) YeTblipex BKIMIOYEHHbIX KaHanoB OT BHELUHErO
MCTOYHMKA MNOCTOSIHHOIO TOKa 24B — 80MA.

4. HanpsixeHne BHELUHEro NCTOYHMKA NUTaHNS - HecTabunuanpoBaHHoe, (20-28) B NOCTOSAHHOIO Toka.

5. MNapa AncKpeTHbIX BbIXOAOB MOXET BbINOMHATL POfib OAHOIO UMMNYNLCHOro Bbixoaa (b — M).

PekomMeHaaLmMm no ncnonb3oBaHUIO MarOMOLUHbIX OnNTOCUMUCTOPOB.

ManomollHble  ONTOCHMWUCTOPbI  NpefdHasHadYeHbl ANsi  KOMMyTauuuM Uenel  MEepeMEHHOro  Toka.
OnTocMUCTOPLI 06EeCNeYnBatoT raribBaHUYECKYHO U30MNSLMIO YNPaBASIOLLMX Lienei oT CUNoBbIX U HEMOCPEACTBEHHO
ynpaensitoT MOLUHbIMA CUMOBLIMW 3NIEMEHTAMMW - MOMYNPOBOAHUKOBLIMU CUMWUCTOPaMu, KOTOpble OTKpbIBaKOTCA
UMMNYNbCOM TOKa OTpULATENbHON MNONSPHOCTU. ManoMoLLHblE ONTOCMMUCTOPLI MOTFYT Takke YNpaBnsTb Napow
BCTPEYHO-MapansenbHO BKIOYEHHbIX TUPUCTOPOB.

K ogHOMy MarnomoLlHOMY OMTOCMMWUCTOPHOMY BbIXOAY MOXET MOAKMYaTbCS TOMbKO OAWMH BHELUHWIA
CMMUCTOpP UMW 0fHa Napa BCTPEYHO-MNapannenbHO BKIMHOYEHHbIX TUPUCTOPOB.

MMMynbCHBIN BLIXOAHOW TOK MarnoMOLLHOTO ONTOCMMMUCTOpPa MOXeT AocTuratb 1A, HO TOMbKO B MOMEHT
BKMIOYEHUS] BHELIHEro cummuctopa (Mnv napbl TUPUCTOPOB), MO3ITOMY HEMb3si MCMOMb30BaTb 3TOT BbIXOA Kak
penenHblil, Harpyxasi ero NoCTOSIHHOW Harpy3koi. [Mpy NOAKMIOYEHUN BHELLHUX CUMUCTOPOB CrieayeT y4uTbiBaTb
orpaHu4eHune no ynpasnsitoLweMy BbIXOAHOMY TOKY MariOMOLLHOIO BbIXOAHOTO ONTOCMMUCTOpA.
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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
Hewn.

PekomeHayemble cxembl NOOKMIOYEHNST BHELLHMX CUMUCTOPOB M Harpy3ok npuBeaeHbl Ha pucyHke b.17.

KB3-28C-01 R1 FUL
DO1 - DO4
o e
_I R3
A=A

~220V
J VS1
C1l
R2 T RH N
—{ ~ | <] - ——

roe, VS1 BHewWHU cMMUCTOp, YCTAHOB/IEHHbIN Ha paanaTtop;
R1 pe3uctop MJIT-1-360 OM-5%, Aonyckaembln gnanasoH 200...390 OwMm;
R2 pe3uctop MJIT-1-330 OM-5%, AonyckaeMbln AnanasoH 200...390 OwMm;
R3 pe3uctop MJIT-1-39 OM-5%, gonyckaeMbln gnanasoH 33...68 OMm;
C1 koHaeHcaTop K73-17-630B-0,01 MK®-10%, Aonyckaemblt amanasoH 0,01..0,1 MKOD;
RH pe3ucTuBHas Harpyska;
FU1 nnaBkuii npeaoxpaHuTens.

PucyHok B.17 — Cxema MoOK/MoYeHUs1 BHEWHe20 cumucmopa
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B.10 Cxema nogknioveHus nHtepcgenca RS-485

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

L no 1200m
R1
+ RS485
R2|:| :I"
= 5
conoo] S LO
RGN
............................. ; At B A+ B- A+ B- " Mo 32 ycrporicts A+ B-
{RS232uM USB | 01 | 02 03 | 31
MUK-22 ‘ MUK-21 MMK-25 ‘ MTP-8

PucyHok b.18 - OpzaHu3auyusi uHmepgbelicHOU C853U Mex0y KOMIMbIOMepPoM U peayrissmopamu

1. K KomnbloTepy MOXeT GblTb MOAKMOYEHO A0 32 perynsaTopoBs, BKMoYasi npeobpasoBaTenb UHTEPdEcoB
BMN-485 (BM-52).

2. O6was gnuHa kabensHOM NMHUK CBSA3M He JorkHa npeBbiwaTs 1200Mm.

3. B kauyecTtBe KabenbHOW NMMHUN CBA3N npeanoYvYTuTesNlbHO NCMNOJ1b30BaTh 3KPAaHUPOBAHHYIO BUTYHO Mapy.

4. [nuHa oTBETBMEHWUI L, 4OMKHE BbITb KAk MOXXHO MEHbLLIEN.

5. K uHTepdelricHblM BXxOoAam perynstopoB, PacrofioXeHbIM B KpPamMHWX TOYKaxX COEAWHUTENbHOM NUHUK
HeoOxoOMMO MOAKMIYNTL [ABa TepMuHalnbHbIX pe3ucTopa conpotueBrneHnem 120 Om (R1 mn R2).
MopknioveHune pesuctopos k perynaropam 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 TepmuHanbHux pesuctopos B MUK-22 cmotpu npunoxenue 510 (pucyHok 5.19,
B.20).
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KnemmHas konogka KB3-25-11 JnHua ceaAsm
\ (3kpaHvpoBaHHas BuTas napa)
MpuemonepenaTymk +A 13 ( )
RS-485 o B 14 .
T TR |15

120 Om RGND | 16
onp 4] [ N \

! |
100 Om ! Mopknioyenne |  BbicokoomHas
1 BHYTPEHHero !  3emns
1
| TepmMuHaTopa i

PucyHok 5.19 - PekomeHOyemasi cxema rnookrovyeHusi uHmepgbetica RS-485 ¢ nomouwbro KBE3-25-11

KB3-28P-11 JInHus cessn
KnemmHas konoaka KB3-28K-11 (skpaHMpoBaHHas BuTas napa)
KB3-28C-11
MpuemonepepaTymk +A 12
RS-485 o o B 13 )

GND ¢—{ ] N
100 Om \r —————————— , BbicokoomHas
I 1

MopgkntoyeHue 3eMns
TepMmuHaTopa |

1
S Fl

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

MpumeyaHusa no ncnonb3oBaHuIo uHTepdenca RS-485.

1. Bce oTBeTBMTENU MpUEMO-NepeaaTynkoB, NpUcoeauHeHHble K ofHoi oblieit nepenarollein NUHUN,
JOJDKHbI COrNacoBbIBATLCA TONBKO B ABYX KpalHux Toukax. [InvuHa oTBETBMNEHWUI JOMKHA GbiTb Kak MOXHO MEHbLUEN.

2. HeobxognmocTb akpaHupoBaHusi kabernew, No KOTOpbIM nepegaeTcs MHdopmaums, 3aBUCUT OT AMUHbI
KabenbHbIX CBS3el U OT YPOBHS NMOMEX B 30HEe Npoknaaku kabens.

3. MNMprMeHeHne aKpaHNPOBaHHOW BUTOW Napbl B MPOMBbILLIIEHHbIX YCIIOBUAX ABNSETCA NPeanoYTUTENbHbIM,
NMOCKOJIbKY 3TO obecneumBaeT nony4yeHune BbICOKOro COOTHOLIEHUA ceran/LuyM M 3alWnTy OT CMHA3HOM MOMEXM.

4. Tlepembivka JP3 npegHasHayeHa [ANd  MOAKMHOYEHUS TepMuHanbHoro pesuctopa (120 Owm),
yctaHoBneHHoro Ha nnate Kb3-28P-11, Kb3-28K-11 nnun KB3-28C-11. 3amkHyTOe cocTtosiHne JP3 cooTBeTCcTBYET
NoAKMYEeHHOMY 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 L+
=+ 1 +DI2 5
_— T e

Oatumk 2
Bxopg DI2

PucyHok 5.21 - [NodkntouyeHue AuckpemHbix 8xo008 (damyukos) K npubopy ¢ nomowbto K63-25-11

y KB3-28P-11
B
n:faﬂ::tgi?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 8xo008 (Jamyukos) K npubopy ¢ nomouwbo Kb3-28P-11,
KB3-28K-11 unu K63-28C-11

MpumeyaHne. B kayecTBe [ATUMKOB AUCKPETHbIX CUrHaNOB MOFYT WMCNOMb30BaTbCA KOHTAKTbl (pere,
nepeknoYaTenyu n ap.), a Takke TPaH3UCTOPHbIE KNoun (Hanpumep, oTKpbIToIn 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 MeHI0 9
BbIXoa perynsitopa no
BHELUHEMY ANCKPETHOMY
BXogy

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

neBnaLmoHHas

1.05 TexHonornyeckas TEXH. 000,0 Mnagwwi Cwm.puc | C yyeTom geLum.
curHanuaauns en. Ot -1999 fo 9999 paspsg B.1,B.2 | PasgenuTens
OTKIMOHEHWUST KMUHUMYM>» Bxoga All

1.06 TexHonornyeckas TEXH. 000,0 Mnagwwi Cwm.puc | C yyeTom geuum.
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
CcUrHanmsaumm en. 0001 — B.1,B.2

/MYH [eBUaLMOHHas

2.05 TexHonornyeckas TEXH. 000,0 Mnagwwn Cwm.puc | C yueTom feumm.
curHanusaums en. OT -1999 g0 9999 paspsg B.1,B.2 | Pasgenutens
OTKIMOHEHWUST KMUHUMYM>» Bxoga Al2

2.06 TexHonornyeckas TEXH. 000,0 Mnagwwi Cwm.puc | C yueTom feumm.
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
curHanusaumu;

- 2-X NO3ULIMOHHOTO; B.7
- 3-X MO3NLMOHHOTO
perynsTopa.

2.08 Maponb BXxoga B pexvum 0002 6.5.5 | YctaHoBneHo
KOHpurypauum Ha 0000 — 9999 N3roToBUTENEM
YPOBHW 02 — 19




BepxHuid npegen
pasmaxa LKankbl
3.06 MAX

1.06

N ==
1.05

HuxHWA Npeaen
pasmaxa LKanbl

McTepesnc TEXHONOMYECKOW CUMHANN3 aLn

1.07

3.05

Bkn

OTkn

arbiBaHue curHanuzaropa MAX

Bkn

OTkn

CpabaroBaHue

/ curHanmsaTtopa MIN

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

)

BepxHuil npeaen
pasmaxa LKanbl

3.06 o — — —

3apaHan Touka
(sp) A

Hux#Huid npegen

TMcTe pesne TeXHONOMMYecKon cl rHanuzaduu

1.07

pasmaxa WKanbl
3.05

Brn

OTKN

biBaHWe curHanusaropa MAX

Brn

OTKN

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].
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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 TEXH. -1999 — 9999 000,0 Mnagwwui
pa3maxa LKkarnbl en. paspsg
3.07 HonycTtumas Cex. 0000 — 005,0 Mpuve- | 3awmTta ot
ONVTEenNbHOCTb HaHne | yMnNynbCHbIX
MMMYMbCHON MOMEXU nomex *1)
3.08 MeTop TemnepaTtypHoW 0000 — py4Has koppeKums T=Tu3am+Tkop.pyu
KOppeKLUnn BXoOHbIX 0001 — aBTOMaTM4yeckas
CUrHanoB oT Tepmonap Koppekums (no BHeLUHeMY T=Tuam+Tkop.aBT
AaTyvky)
3.09 3HaveHve TemnepaTypbl °C OT1-99,9 0o 999,9 000,0 Tkop.py4
B pexvmMe pyyHoun Mpu 3.08=0000
KOPPEKLMM BXOAHbIX
CUrHasoB OT TepMonap
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 6rioka
t,°C
201 Bbixoa
| Bxoa PunbTp
200 ) — »| vmnynbCHBIX >
| | 1 | nomex
-~ — - T.C
T< TI‘IOMGXM ; nomexun
Bbixoq 6roka :
S——_  3KCcnoHeHUManbHbIN
200 ] unbTp
T,c

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

____________________________________________________________________ \
n.3.07 n.3.03 n.3.00, 3.01, 3.02, 3.04, 3.05, 3.06 1

0 3.08, 3.0 ]

i

All ®uneLTp OKCNOHEHUM MNpeo6pasosaHue 1
UMNYNLCHLIX =1 anbHbLIA »| curHana patumka > :

nomex dunbTp (nMHeapm3aums) Curvan wa !

VHOMKALUMIO |

n )

perynupoea |

Hue )

1

Al2 ®uneTp OKCNOHeHUM Mpeo6pasoBaHue i
UMNYNbCHBIX |—p1  anpHbIn »| 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 ynpaenexHus
OWUCKPETHBIM BbIXOA0M
DO1
5.01 Jlorvka paboTbl 0000 — 0006 0001 Mpume-
BbIXOAHOrO YCTPOWCTBA “aHue
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 ananasoHe Lwikanbl 020,0 000,1
en. BblIOpaHHOro TMna
aHanoroBoro curHana
5.03 YcraBka MAX DO1 TEXH. B onanasone 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-
BbIXOAHOrO YCTPOWCTBA nonoxexve “aHue
DO1 B cnyyae oTkasa 0001 — oTkn. 2)
[artyvka, NIMHUN CBA3N 0002 — BkJ.
U U3MEPUTENBHOTO
KaHana
5.06 Twvn BbIXOAHOrO cUrHana | cek. 000,0 — cTaTuyeckun Mpuwme- | Foe 000,1-999,9 —
BbIXOJHOMO YCTPOWCTBA 000,1 —999,9 — YaHne ANUTENbHOCTb
DO1 MMMYbCHBIN 3) umnynbca B
(BMHaMunyeckuin) CekyHAax
YpoBeHb 6. KoHdurypaumsa 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 ypoBHsi 7 Cwm. napameTpbl
...... aHanornyHbl YpPOBHS 5
7.06 napameTpam ypoBHsi 5
ypOBEHb 8. KoH urypauumsa guCKpeTHoro Bbixoga DO4 1
8.00 MapameTpbl ypoBHsi 8 Cwm. napameTpbl
...... aHanornyHbl ypOBHs 5
8.06 napameTpam ypoBHs1 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 exmoyYeH npn HeaoCTOBEPHbIX AaHHbIX U3MEPUTENBHOMO KaHana npu oTkasax AaTtyuka,
TNIMHUN CBSI3W UMK U3MepuTenbHOro npeobpasosaTtens (cM. napameTp 5.00), npu ycnosuu, ecnm 5.05=0002.

3) Tun BbIXOAHOrO cUrHana — MMNynbCHbIW. Jlornka paboTbl AMCKPETHOrO BbiXxoda — MeHbLue yctaBku MIN.
OnuTtenbHOCTb MMNYNBCHOMO CUrHana yctaHoBneHa 3 cekyHabl (5.06=003.0).

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

PucyHok B.5 - pagpuk pabombi QuckpemHoeao 8bixoda npu UMyIbCHOM 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. Kompurypau,vm ANCKpPEeTHbIX BXOA4O0B, peTpaHCMUNCCHUAa N pexxmmbl
UWHONKaunu
9.00 HasHaueHune 0000 — Bxog He ucn. Mpuwme-
auckpeTtHoro Bxoga DI1 0001 HaHve Cwm. Tabnuuy
0002 HUXe
0003
9.01 HasHaueHune AHanorm4Ho Bxogy Mpume- | Cm. Tabnuuy
AuckpeTHoro Bxoga DI2 DIl 1aHne HUXEe
9.02 DyHKUMA 0000 — Bxog All dyHKUNS
peTpaHcMmuccun. 0001 - Bxop Al2 peTpaHcMmuccun
0002 — paccornaco- paboTaeT Bo BCex
MICTOYHUK curHana gnsa 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 Hanpasnexue 0000 — npsimon 0000 AO =y
BbIxogHoro curHana AQO 0001 — nHBEpPCHbIN AO =100% -y
9.06 Tunbl naHenemn 0000 — AI1-SP1-OUT1 | 0000 6.4.4
NHANKaLmMmn unun Al2-SP2-OUT2
0001 - Al1-SP1-OUT1
vnn Al2- SP2-OUT2 nnn
Al1-Al2-DIN/DOT

lMosicHeHue k n.9.00 u 9.01 Ha3Ha4YeHue u pexxumbl pabombi QuckpemHbix exodoe DIl u DI2.

3HaueHue napameTtpa CocTosiHMe BXOAHOro cUrHana CocTosiHue MUKPOKOHTpoOnepa

B n.n. 9.00 unu 9.01 DI1 unu DI2 1 pexuma pabotbl (PYY-ABT)
0000 He ncnonesyetcs 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 ¢ppoHTy) . ¢ e - ABTOMAT (¢bpoHT — A),
J A PYYHOW (cnag — P). 3HauyeHune Bbixoga perynsatopa
yctaHoBneHo B [10.13]. MNaHenb He GrnokupyeTcst
He MeHee 0,5 cek.
0003 — paspelueHue "1 - PErynsATop B pexumMe Koppekumn (BKMIoYeH nHankaTop «F»);
Koppekuum "0" - 06bIYHBIN pexum paboTbl perynaropa.
perynupoBaHus no
BHELLHEMY

AOVNCKPETHOMY BXoOy

MpumeyaHus.

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

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 HevyBCTBUTEMb- TEXH. eq. 000,0 —999,9 000,0 000,1 Puc. HanHHbIn napa-
HOCTW 3-X NO3ULIMOHHOTO B.6 MeTp NpeacTas-
n NUA-perynatopa NseT NoNoBMHHOE
(mepTBas 30Ha) 3Ha4YeHue 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 — oTknoYeHa 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 | PaspelueHune 0000 - B ABT pexwume | 0000 Mpume-
orpaHuyeHus Boixoaa (B 0001 - B ABT n PYY vaHve
PYYHOM pexume) “4)

10.11 | BesonacHoe nonoxeHue 0000 — nocneaHee 0000 He ncnonbayetcs
BbIXOAa perynstopa B noroxeHue 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
nonb3oBaTenemM

10.12 | 3HayeHue 6esonacHoro % 0,0 -099,9 000,0 000,1 Mpwn 10.11=0003
NoNoXeHus
ycTaHaBnuBaemoro
ronb3oBaTenem

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

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

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

10.15 | Crpykrypa N4 0 — paralel 0000 0001 10.4

perynsTopos 1 — mixed
YPOBeHb 11. Koudmrypauuﬂ 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 MO3WNLMOHHOIO perynsatopa (MepTBas 30Ha). Toraa
BbIXOAbI perynstopa 6yayT paboTtaTtk Mo Nornke NokasaHHoW Ha pucyHke B.6.

*3) BanaHcmpoBKa BbIMONHAETCS NPU MEePEKIOYEHUN U3 PYHHOTO peXxrmMa B aBTOMaTUYeCKUN.

*4) Npun napameTpe paBHoM 0000 orpaHM4eHue BbIXxoaa OEeNCTBYET TOMbKO B aBTOMaTUYECKOM pexume, a
npu 0001 — B aBTOMaTUYECKOM N PYYHOM peEXUME.

*5) OrpaHnyeHne ynpaenslowux BO34enCcTBMI. [paHuLbl AaHHOrO napameTpa HaxoasTcs okono —10% wu
+110%. Bce xe cnegyeT o6patuTb BHMMaHME Ha TO, YTO PErynaTop He MOXET BblAaBaTb OTpuUATENbHblE TOKW.
Ecnu ynpaensitolee Bo3gencTeme B orpaHMYeHHOM paboyem pexnme 4ocTuraet ogHon n3 sennyuH (-10%, +110%),
TO AanbHeWwasn uHTerpauns byaeTt npepsaHa € TeM, 4TOObl n3bexaTb MHTErpanbHOro HackblweHus. TemM caMmbiM
rapaHTUMpyeTcs, YTO Nocre MHBEPCUWN NOMSAPHOCTU paccornacoBaHNa perynupoBaHns TOT Yac MOXEeT rnocnefosarb
N3MEHeHWe ynpasnsoLLEro BO3AencTBns.

*6) MNpu BbibOpe pexuma poboTbl «override» (10.14) HeobGXxoOAMMO YCTAHOBUTL COOTBETCTBYHLLEE
3HaveHne orpaHMYeHuUiA aHanoroBoro BelIXo4a rMaBHOro perynsatopa, Ha kotopoe He ByaeT geiicTBoBaTh B npoLecce
paboTbl perynaTop orpaHuyYeHusl, a8 UMeHHo:

a) ana pexuma «override» no MIN (10.14=0001) ycTtaHOBUTbL HeOOXOOMMOE 3HaYeHWe OrpaHuyveHus no

MAX (10.09);

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

DO1 unm DO3 MvcTepesnc DO2 unm DO4
A (K"K?“* Gonbwe) . - 1.07 nnu 2.07 Y (ko4 MeHbLLe)
' e SP N )
1 A \ A
0 Y R
30Ha HeYyBCTBUTENBHOCTH 30Ha HeYyBCTBUTENLHOCTH 100%
< >« »
10.02 unu 11.02 10.02 unn 11.02

PucyHok B.6 - pagpuk pabombi QuckpemHbix 8b1x0008 3-X MO3UUUOHHO20 peaynsamopa C UCrofb308aHUEM 30HbI
HeyyecmeumersisHocmu (10.02 unu 11.02 05 peeynsamopa 1 unu 2 kaHana coomeemcmeeHHO)

D01 A 2-X NO3ULMOHHLINA
OBPATHbIN PETYNIATOP
(BOMLLUE)

Bin bEem/—————— s T

OtKn J »

Do2 A 2xnosnumonHbI
(MEHLIWE) | NPAMOV PErYAATOP

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

Ean- 3HaueH.
MyHKT MapameT HULbI Iﬂ:ﬂila:::ﬂ no- Lar name- | Pas- Moumeyanue
MEHHI p P n3me- ymon- HeHus aen P
napameTpa
peHus YaHUIO
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 | A6cumcca 01-ro yqactka | % 00,00 — 99,99 00,01 11.2
12.02 | Abcumcca 02-ro yyactka | % 00,00 — 99,99 00,01 11.2
12.18 | A6cuuncca 18-ro yyactka | % 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 NMHeapusauum Bxoga All
13.00 | OpavHaTta HavarnbHOro TEXH. Ot -1999 no 9999 0000 Mnagwuin 11.2 | CesA3aHHble
3HayeHus (curHan B en. paspsg 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. paspsg
13.02 | OpguHata 02-ro yyactka | TexH. Ot -1999 1o 9999 0000 Mnagwwi 11.2
en. paspsa
13.18 | OpguHata 18-ro yyactka | TexH. Ot -1999 1o 9999 0000 Mnagwwi 11.2
en. paspsg
13.19 | OppuHata 19-ro ydactka | TexH. Ot -1999 go 9999 0000 Mnagwun 11.2
ej. paspsa
YpoBeHb 14. ABcuMCChbl ONOPHbLIX TOYEK NUHeapu3sauum 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. OpAanHaTbl ONOPHbLIX TOYEK JIMHeapu3sauuu Bxoga Al2
15.00 | MNMapameTpbl ypoBHs 15 TEXH. Ot -1999 no 9999 0000 Mnagwun 11.2 | CesA3aHHble
...... aHanornyHbl en. paspsg 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)

KoHel, Tabnnupl B.1 - CBogHasa Tabnuua napameTpos perynatopa MUK-22

Enu- 3HauyeH.
MyHKT MapameT HULbI Iﬂ:;r:'a:::ﬂ no- Lar name- | Pas- Moumeyanue
MeHIo P P n3me- yMmorn- HeHuA aen P
napameTpa
peHus YaHUI
YpoBseHb 16", Kanubposka 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 111 | *2)
aHanorosoro sxoga Al2 en.
(napameTp2)
17.01 | KanubpoBka MakcMmyma | Tex. -1999 - 9999 111
aHanorosoro sxoga Al2 en.
(napameTp2)
YpoBeHb 18", Kanu6poBka 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 Bbixoga AO

YpoBeHb 19. PaspelieHue nporpammMmupoBaHus. 3anmuchb

19.00 | PaspelueHue Bxoga Ha 0000 — 3anpeLeHo 6.5.5
YPOBHW 3 - 19 0001 — paspelueHo
19.01 | 3anucb napameTpoB B 0000 — 3anpeLieHo 6.5.5
3HEeproHesaBnCcUMYyIo 0001 — pa3spelueHo
namsTb
19.02 | CeteBou agpec 0000 - 0255 0000 0001 7 0000 — oTKkno4YeH
(Homep npubopa B cetn) oT ceTn
19.03 | CkopocTb obmeHa out/c 0000 - 2400 0001 7
0001 - 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 | Kog u mogenb nsgenus. 23.XX CnyxebHas
Bepcusa nporpammHoro MHdopMauus
obecneyeHus Kop 23

Bepcua XX

19.06 | Koppekuunsa nokasaHumn 000,1
nartyvka
TEPMOKOMMEHcaLmm

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

**2) lNpu HaxaTum knaBuwKM 3aBh. BKAYaeTCs aBToMaTuyeckasi kanubpoBka, 4TO COMPOBOXAAeTCA MUraHuem
napameTtpa 00 wnn 01 npu kanubpoBKe Hyns UM MakcuMyma cooTBeTcTBeHHO. Knasuwa BBI[ cdvkcmpyeT HOBOe 3HauveHue
KanMopoBKU.
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Iuct peructpaumm nameHeHun

N3am.

Homepa nuctos (cTpaHuu)

N3me-
HEHHbIX

3ame-
HEHHbIX

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 MHAMKALMWY;
-Ao6aBneHbl HOBbIE PETUCTPbI
[ob6aBneHo Ha3HayeHne
KOHTaKTOB BbIXO4HOrO
pa3sbema perynatopa DBR-
25F

BHeceHbl JononHeHus B
nporpaMmmMHoe obecneveHve:
yBENNYEeHO KONNYEeCTBO BX.
Tepmonap, M3M. cuctema
6anaHCMpoBOK, PEXUMbI
uHAnKaumm n T. 4. flobasneHa
B PO nepeg. d-usa perynsr.
McnpasneHbl owmbkm Koga
3akasa

MameHeH amnanasoH pabounx
TemnepaTtyp.YCTpaHeHbl
oLnbkn

YcTpaHeHbl ownbkm n
HEKOPEKTHOCTM B ONUCaHUN.
McnpaBsneH ko 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




	С О Д Е Р Ж А Н И Е
	1 Введение
	2 Назначение. Функциональные возможности
	3 Технические характеристики
	3.1 Аналоговые входные сигналы
	3.2 Аналоговый выходной сигнал
	3.3 Дискретные входные сигналы
	3.4 Дискретные (импульсные) выходные сигналы
	3.4.1 Транзисторный выход
	3.5 Регулятор
	3.6 Последовательный интерфейс RS-485
	3.7 Электрические данные
	3.8 Корпус. Условия эксплуатации
	4 Комплектность поставки.
	4.1 Объем поставки регулятора МИК-22
	5 Устройство и принцип работы
	5.1 Конструкция прибора
	5.2 Передняя панель прибора
	5.3. Назначение дисплеев передней панели
	● Дисплей ПАРАМЕТР

	5.4 Назначение светодиодных индикаторов
	● Индикатор ALM1

	5.5 Назначение клавиш
	● Клавиша [Р/А]

	5.6 Структурная схема регулятора МИК-22
	5.7 Принцип работы регулятора МИК-22
	5.8 Распределение входов-выходов структур регулятора МИК-22
	5.9 ПИД – регулятор с коррекцией по дискретному входу.
	5.10 Принцип работы регулятора МИК-22 в режиме “OVERRIDE”
	6 Уровни работы, уровни защиты,
	6.1 Диаграмма уровней работы, уровней защиты и уровней конфигурации
	6.2 Уровни защиты
	6.3 Рабочий уровень. Режим РАБОТА
	6.4 Изменение режимов рабочего уровня, уровни защиты рабочего уровня
	   РУ1
	   РУ1
	         ЗАВДАННЯ


	6.5 Уровень конфигурации и настроек
	7 Коммуникационные функции
	7.1 Таблица программнодоступных регистров регулятора МИК-22
	7.2 MODBUS протокол
	7.3 Пример расчета контрольной суммы (CRC)
	7.4 Формат команд
	8 Указание мер безопасности
	9 Порядок установки и монтажа
	10 Подготовка к работе. Порядок работы
	10.1 Подготовка к работе
	10.2 Конфигурация прибора
	10.3 Режим РАБОТА
	10.5 Ручная установка параметров регулирования по переходной функции объекта регулирования
	11 Калибровка и проверка прибора
	11.1 Калибровка аналоговых входов
	11.2 Линеаризация аналоговых входов AI1 и AI2
	11.3 Калибровка аналогового выхода
	12 Техническое обслуживание
	13 Транспортирование и хранение
	14 Гарантии изготовителя
	Приложение А. Габаритные и присоединительные размеры.
	Приложение Б - Подключение прибора. Схемы внешних соединений
	Рисунок Б.11 - Подключение аналоговых нагрузок с помощью КБЗ-28Р-11, КБЗ-28К-11, КБЗ-28С-11

	Приложение В Сводная таблица параметров регулятора МИК-22
	Таблица В.1 - Сводная таблица параметров регулятора МИК-22
	Продолжение таблицы В.1 - Сводная таблица параметров регулятора МИК-22
	Продолжение таблицы В.1 - Сводная таблица параметров регулятора МИК-22
	Примечания к уровням 5, 6, 7, 8

	Продолжение таблицы В.1 - Сводная таблица параметров регулятора МИК-22
	Продолжение таблицы В.1 - Сводная таблица параметров регулятора МИК-22
	Продолжение таблицы В.1 - Сводная таблица параметров регулятора МИК-22
	Конец таблицы В.1 - Сводная таблица параметров регулятора МИК-22



