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1 BBepeHue

HacTosiliee pyKOBOACTBO MO 9KchnyaTauum npefHasHayeHo [Ans O3HakoMneHws notpebutenen c
HasHayeHneM, MoAensiMu, MPUHUMMOM [OEWCTBUS, YCTPOWCTBOM, MOHTaXOM, 3KchnyaTauuenh u obcnyxumBaHWeMm
perynsitopa mukponpoueccopHoro MUK-22 (B nanbHenwem perynatop MUK-22).

BHUMAHMUE !

Mepen ucnonb3oBaHWEM M3Oenus, NOXanymcta, 03HaKOMbTEChb
C HaCTOSALWMM PYKOBOACTBOM MO 3Kcnnyatauum perynatopos MUK-22.

MpeHebpexeHne MepaMu NPeAoCTOPOXKHOCTM U NpaBuUnamu
aKcnnyaTaumMn MOXeT cTaTb MPUYMHOW TPaBMUPOBaHUS NMepcoHana unm
noBpexaeHns ob6opyaoBaHus!

B cBA3M Cc nocTosiHHOM paboTol No COBEPLUEHCTBOBAHMIO
msgenus, noBbILLAOLLIEN ero HaOeXHOCTb 7] ynydiiatoLen
XapaKkTepUCTUKN, B KOHCTPYKLMIO MOTYT OblTb BHECEHbI HE3HAYUTENbHbIE
W3MEHEHUS, HE OTPaXEHHbIE B HACTOSALLEM U3aaHUN.

CokpalleHusi, NpUHATbIE B AaHHOM PYKOBOACTBE

B HavMeHOBaHUSIX MapamMeTpoB, Ha PUCYHKax, MpU LUMPOBbLIX 3HAYEHUSIX U B TEKCTE WUCMONb30BaHbI
cokpalleHust u abbpesnaTyphbl (M. Tabnuuy 1.1), o3HavaroLwme criegytoLee:

Tabnuvua 1.1 - CokpalyeHus n abbpesmaTtypbl

Abbpesuarypa NMonHoe HanmMeHOBaHue 3HayveHue
(cumBon)

PV nnn X Process Variable Namepsiemas BennunHa (KOHTPONMpyembIv n
perynupyembi napameTp)

SP unn W Setpoint 3agaHHag Touka (3agaHve perynsaropy)

MV unn'Y Manipulated Variable MaHunynupyemas nepemeHHas, nepemMmeHHas
npeacTaBnsaoLLas 3Ha4YeHne ynpasnsoLLEero
BO3[ENCTBMSA, NOAABaEMOro Ha aHanoroBbIN BbIXOL,
yCTpOWcCTBa

Z External Disturbance BHellHee Bo3MyLLaLLlee BO3AENCTBUE

LSP Local Setpoint JlokanbHag (BHYTPEHHAS) 3agaHHasa To4ka

Tt Time Bpemsi, nHTepBan BpeMeHu

Al Analogue Input AHanorosbIi BBOJ,

DI Discrete Input [VCKpeTHbIN BBOA,

AO Analogue Output AHanorosbIvi BbIBOA,

DO Discrete Output [VCKpeTHbIN BbIBOA




2 HasHayeHue. DyHKLUMOHANbHbIE BO3MOXHOCTHU

Perynatop MWK-22 npeactaensietr cobov HOBbIA KMacC COBPEMEHHbLIX YHUBEpPCanbHbIX 08yXKaHaslbHbIX
LMPOBLIX PErynATOPOB C aHANOroBbIM UM MMMNYNbCHBLIM (AMCKPETHBLIM) BbIXOAOM. B cBOel CTpykType perynatop
MWK-22 copepxunT ds8a HeszasUCUMbIX KaHana M3MepeHus U OBa He3aBUCUMbIX perynatopa (aHanoeossil, M-
LUNM peeynsimop, umnynscHbil MWL peeynamop, 3-x, 2-X no3UyUOHHBIL).

PerynaTtopbl MpUMeEHSAOTCA ANs yNpaBneHUs TEXHONMOIMYECKUMM MpoLeccaMu B MPOMBILLIIEHHOCTY.
Perynatop MWK-22 no3sonsieT obecneuntb BbICOKYHD TOYHOCTb NOAAEPXAHUSA 3HAYEHNS MU3MEPSEMOro napameTpa.
Omnud4umernbHol ocobeHHocmbio perynatopa MUK-22 gaBnseTcs HanuuMe TpexypoOBHEBOM ranbBaHUYECKOM
N30MALMM MeXay BXoAamu, BbIXO4AMU W LiENbIO NUTaHUS.

Perynatopsl npeaHasHayeHbl kKak Ans aBTOHOMHOrO, TaK U Ans1 KOMMNNEKCHOro ucnons3oBaxmsa B ACYTI B
3HepreTvke, MeTannyprum, XMMMYeCckon, NULLEBOW U APYrMX OTPACNSaX NPOMbILLAEHHOCTU U HAPOAHOM XO3ANCTBE.

Peaynsmop MUK-22 npeOHa3Ha4YyeH:

® [N U3MEepPEeHUs OBYX KOHTPONMPYEMbIX BXOAHbIX (IM3NYECKNX MapamMeTpoB (TemnepaTtypa, AaBrieHue,
pacxof, ypoBeHb M T. n.), o6paboTkn, npeobpaszoBaHNs U OTOBPaKEHUA UX TEKYLUMX 3HAYEHUA Ha BCTPOEHHBIX
YyeTblpexpaspsaaHbiX LMAPOBLIX MHAUKATOPaX;

e perynaTtop chopmupyeT BbIXOOHOW aHanoroBbi (kaHan 1) u (Mnv) mMnynecHb (kaHansl 1,2) curHan
ynpasneHns OBYMS BHELUHMMMW MCMOMHUTENbHbIMW MexaHu3mMamu, obecneumBas aHanorosoe, UMMymnbCHoe, 2-3-X
Nno3vLMOHHOE, UNN perynupoBaHue B pexume override BxogHoro napametpa no I, MW, MO wnu MAL 3akoHy B
COOTBETCTBMM C 3afjaHHOW Nornb3oBaTeneM forukon paboTsl 1 napameTpamu perynmpoBaHus;

e perynsatop OpPMUPYET CUrHanbl TEXHOMOIMYECKOW CUrHanusauuu, Ha nepegHen naHenu MMerTcs
WHOMKATOPbI AN CUrHanM3aumMm TEXHONOMMYECKN ONacHbIX 30H, CUrHarnbl NPEBbILLEHNS (3aHWXEHUS) PerynmpyeMblx
UM n3mepsiemMblx napameTpoB.

Cmpykmypa peaynssmopa MUK-22 nocpedcmeom KoHgbu2ypauuu Moxem 6bimb U3MeHeHa makum
ob6pa3zom, Yymo Mo2ym 6bImb peuweHbl credyroujue 3adaqyu pe2ysiupoeaHusi:

v [IByXNO3MLMOHHOTIO ([0 YeTblpex kaHaroB - NPU UCMOb30BaHUK PYHKLMM CBOBOAHO - NpOrpaMMupyeMblix
OUCKPETHbIX BbIXOAOB Npmnbopa) unm asyx, TPEXNO3NLMOHHbBIX PErynaTopos;

v Byx He3saBucumbix perynstopos (MWO-perynstopa ¢ aHanoroselM Bbixogom u [MUO-perynsatopa c
umnynbCHbIM Bbixogom unu MNAO-LUWM-perynaTtopa ¢ uMnynbCHbIM BbIXOAOM) UMM ABYX PErynaTtopoB B pexvmMe
override.

v/ CTabunusmnpyoLero perynatopa;

v' [1ByXNO3ULMOHHOIO perynsitopa;

v Tpexno3nuUMOHHOro perynstopa;

v KOHTYpOB aBTOMaTUYECKOro PErynnpoBaHus ¢ ynpaerneHnem ot OBM;

v TMpubopa py4yHOro yrnpasreHusi UMMYMbCHLIM UCMONHUTENBHBIM MEXaHU3MOM, ABYXMO3ULMOHHOW UMK
TPEXNO3ULMOHHOM HArpy3Kon, ¢ MHAMKaUMEn 3agatLmx BO3AEeNCTBUN;

v MiHpukaTopa ABYX M3NYECKMX BENNYMH;

v 3apgatynka yHKUMWNA.

BHyTpeHHsAst nporpammHasi namsite perynstopa MUK-22 copepxut Gonbluoe KONMYecTBO CTaHAAPTHbIX
yHKUMIA HEOOXOOUMBIX ANS YyNpaBneHnst TEXHONOrMYeCcKnMm npoueccamu 60nbLUMHCTBA UHXEHEPHBLIX NPUKNaaHbIX
3ajad, Hanpumep, Taknx Kak:

® BO3MOXHOCTb MOAKIMHOYEHMS Pa3fNNYHbIX TUMOB AATYUKOB,

® CpaBHeHUWe pe3ynbTata npeobpas3oBaHUs C yCTaBkaMU MMHUMYM M MaKCUMyM, a Takke CUrHanusauuio
OTKIMOHEHUN (TEXHONOMMYECKN OMacHbIX 30H), BbIOOP TWMa TEXHONOMMYECKOW CcurHanusaumm — abcomntoTHaa unm
[eBraLMOHHas (3aB1csLLas OT 3aaHHOM TOYKM),

® porpammHas kannbpoBka KaHanoB Mo BHeLLHEMY 06pa3L0BOMY NCTOYHUKY aHanoroBoro curHana,

e LundpoBas unbTpaums,

® MPOM3BONbHOE MacLUTabypoBaHWe LLKan 3MepsemMblX NapameTpoB, NMMHeapu3aLust BXOAHbIX CUrHanNoB,

® V3BrieYeHne KBaapaTHOrO KOPHS,

® PEXUMbI CTaTUYECKON N AMHaMM4ecKo 6GanaHCUpoBKH,

® MOHWUTOPWHI MCNPaBHOCTU OATYMKOB (UX NMUHWIA CBA3M UMW U3MEPUTENBbHOro kaHamna) C CUCTEMOMN
6e30nacHOro ynpaBneHusi UCMONHUTENbHBIMU MEXaHU3MaMu.

PerynaTtop npeacraenset cobor cBOGOAHO Mporpammupyemblii KOMNakTHbIA npubop. Monb3oBaTenb, He
UMEILLMIA 3HAHUA U HABbLIKOB MPOrpamMMMPOBaHUA, MOXET MPOCTO BbI3biBaTb M UCMOMHATL 3TU PYHKUMU MyTEM
KoHdpurypauum perynstopa MNK-22. Perynstopel MUK-22 o4yeHb rubkme B MCNOMNb30BaHUM U MOryT BbICTPO U Nerko,
M3MEHMB  KOH(Urypauuo, BbINOMHUTL OOMbLUMHCTBO BCTpeYaeMbix TpeboBaHWA W 3agad  ynpaBneHusi
TEXHOMOrMYEeCKUMM NpoLeccamu.

Perynatopbl MUK-22 koHurypupytoTcsl Yepes nepenHiol naHens npubopa wunu Yepes ranbBaHUYECKU
pasgeneHHbii uHTepdenic RS-485 (npotokon ModBus), 4TO Takke MO3BONSIET UCMONb30BaTh Npnbop B KayecTBe
yAaneHHoro KoHTpornnepa npu pabote B COBPEMEHHBIX CETAX yrnpaBreHus 1 cbopa nHdopmaumm.

MapameTpbl KoHGUrypaumm perynatopa MUK-22 coxpaHsaoTcs B 3HEProHe3aBMCUMOW NamsaTv U npubop
cnocobeH BO30OHOBWTL BLIMOMHEHWE 3a4ay ynpaBrieHWs Mocrne npepbiBaHNSA HanpsbkeHua nutaHus. bartapes
pes3epBHOro NUTaHWsi HE UCMONb3YeTCS.

PerynaTtopbl MOryT u3rotaBnmMBaTtbCsi N0 UHAMBMAYANBHOMY TEXHWYECKOMY 3aaHuio AN BbINONHEHUS] KOHKPETHOWM
TEXHOMOIMYEeCKoW 3aauu.




3 TexH

n4yeCKmne XxapaktepmucTtmkun

3.1 AHanoroBble BXOAHble CUrHanbl

Tabnuua 3.1.1 - TexHUYeckre xapakTepucTkm

aHarnoroBbIX BXOAHbIX CUrHanoB

TexHMYeckas xapakTepucTuka

3Ha4yeHune

KonunyecTBo aHanorosbIx BXO4OB

2

Twun BXOAHOrO aHanoroBoro curHana

YHuduumposaHHblie FTOCT 26.011-80

0-5 MA, RBx=400 Om

0-20 MA, RBx=100 Om

4-20 MA, RBx=100 Om

0-10B, RBx=25kOm

Hanps»keHne 0 ... 75mB, 0 ... 200 mB, 0 ... 2B

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

TCM 100M, W100=1,428, -50 ... +200°C

TCMrp.23, -50 ... +180°C

TCIM 5001, W100=1,391, P50, -50 ... +650°C

TCI 10001, W100=1,391, Pt100, -50 ... +650°C

TCM rp.21, -50 ... +650°C

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

TXK (L), 0°...+800°C

TXKH (E), 0 ... +850°C

TXA (K), 0 ... +1300°C

TMM10 (S), 0 ... +1600°C

TMP (B), 0 ... +1800°C

TBP-1 (A-1), 0 ... +2500°C

PaspeLuatowasi cnocobHoctb ALIM

< 0,0015 % (16 pa3psigos)

Mpenen gonyckaemor OCHOBHOWM NpUBEAEHHOM
U3MepeHUsi BXOOHbIX NapaMeTpoB

NOrpeLIHoCTH <0,2 % (cm. Tabnuuy 3.1.2)

TOYHOCTb UHANKALUN

0,01 %

BnnsHve TemnepaTypbl OKpyxatoLien cpegbl

< +0,2 %/10°C

Mepuvog nsmepeHusi

He 6onee 0,1 cek

[anbBaHW4eckasi pas3BsA3ka aHarnoroBbiX BXO40B

Kaxabii Bxog ranbBaHU4YECKN U30MMPOBaH OT APYrMX BXOLOB
1 oCTasnbHbIX Lenew

Tunbl AaTYUNKOB, npeaesnbl U TOYHOCTb U3MEepPeHus
Tabnuua 3.1.2 - Tunbl 4aT4YMKOB, Npeaesnbl U TOYHOCTb U3MEPEHUS!

Mapa- MNpeaenbHble [lonyckaemas OCHOBHaR MNpeaenbHble 3Ha4YeHUA
FpapMpoBoYHas UHAULMpPYeMble BXOAHOrO CUrHana npu
MeTp Tun npuBeAeHHas GpoBke NouGopa
2.00, paTumka XapaKkTepucTuka 3HaYeHUs nNpu NOrpewHocTs kanubp pubdop
3.00 n HCX Kanuobposke namepeHus HauanbHoe KoHeuHoe
npubopa 3Ha4YeHue 3Ha4YeHue
0-5 MA 0 mA 5 MA
0-20 mA 0,0 ... 100,0 % 0 MA 20 MA
0000 4-20 A IInHennas unu B 4 mA 20 mA
0001 0-10B KeagpatnyHas YCTaHOBIEHHbIX <02% 0B 10B
0008 0-2B JlnHeapusoBaHHas TEXHUYECKNX 0B 2B
0-75 mB eanHuLax 0 mB 75 mB
0-200 mB 0 mB 200 vB
0002 | TCM 50M, W1go=1,428 -50,0 °C... +200,0 °C <0,2% <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
TCH 500, W100=1,391, -50,0 °C... +650,0 °C <0,2% <1,4°C 40,000 om 166,615 om
0005 Pt Pt50, a = 0,00390 | -50,0 °C... +650,0 °C <0,2% <1,4°C 40,0250 om 166,320 om
Pt Pt50, a = 0,00392 | -50,0 °C... +650,0 °C <0,2% <1,4°C 39,9750 om 166,910 om
TChH 100M, W10=1,391 | -50,0 °C... +650,0 °C <02% <1,4°C 80,000 om 333,230 om
0006 Pt Pt100, a = 0,00390 | -50,0 °C... +650,0 °C <0,2% <1,4°C 80,050 om 332,640 om
Pt Pt100, a = 0,00392 | -50,0 °C... +650,0 °C <02% <1,4°C 79,950 om 333,820 om
0007 | TCM p.21 -50,0 °C... +650,0 °C <£02% <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 <02% £16°C 0wmB 66,442 mB
0012 | Tepmonapa | TXKH (E) 0°C ... +850°C <02% <1,7°C 0 mB 64,922 vB
0013 | Tepmonapa | TXA (K) 0 ... +1300°C <0,2% <26°C 0 mB 52,410 vB
0014 | Tepmonapa | TMM10 (S) 0°C... +1600°C <02% <32° 0wmB 16,777 mB
0015 | Tepmonapa | TIP (B) 0°C... +1800°C <02% <3,6°C 0 mB 13,591 mB
0016 Tepmonapa | TBP (A-1) 0°C... +2500°C <02% <5°C 0 mB 33,647 vB

lMpumeyvaHus.

1. Kax0bil kaHan peaynsmopa MUK-22 moxem 6bimb CKOHbU2ypuposaH Ha ModKoYeHue 16020 muna damyuka.
2. Mpu 3akase exo0a muna mepmonapa Ucnosibayemcss 0amyuk mepmMoKOMIeHcayuu, pacrosioXeHHOU Ha KIeMMHO-
65104HOM coeduHeHuu. [dam4yuk ucrionb3yemcsi 8 Kadyecmee exoda memrepamypHoU KOppeKkyuu, KomneHcauyuu mepmo-34C

€80000HbIX KOHU,08 MepMOonapbl.




3.2 AHanoroBbIn BbIXOAHOW CUrHan

AO - BbIXOOHOW aHamnoroBbld CWUrHam YMNpaBneHUst BHELHWM WCMONHUTENbHBIM MexaHu3MoM (ynpaensioLlee
BO3JENCTBME) UMM peTpaHCMUCCHSA BXOAHOTO curHana Al1 nnu Al2.

Tabnuua 3.2 - TexHn4yeckme XaPaKTEPUCTUKU aHaNorosoro yHVICbVILlVIpOBaHHOFO BbIXOQHOIo curHana

TexHU4eckasi xapakTepucTuka 3Ha4yeHue
KonnyecTBo aHanorosbIX BbIXO40B 1
Twn BbIXOAHOIO aHanoroBoro curHana YHuduumposaHHblie FOCT 26.011-80

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

Paspeatowias cnocobHoctb LIAM <0,0015 % (16 pa3psgos)

[Mpenen gonyckaemon OCHOBHON NpUBeAEHHOW NOrpeLHoCTn <0,2%

hOpPMMPOBaHMs BbIXOAHOIO cUrHana nocre kanmbpoBKu

3aBMCUMOCTb BbIXOHOIO CUrHasa OT CONPOTUBMEHMUS HArpy3Kku <01 %

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

[anbBaHK4eckasi pa3Bsiaka aHarnoroBoro BbIxo4a Bbixog ranbBaHUYeCcKM N30MMpoOBaH OT APYrMX BbIXO40B

1 OCTanbHbIX Lenemn

3.3 AnckpeTHble BXOAHbIe CUTHaNbI

Tabnuua 3.3 - TexHn4eckme XaPaKTEPUCTUKU ONCKPETHbLIX BXOOHbIX CUrHasioB

TexHU4eckasi xapakTepucTuka 3Ha4yeHue

KonnyecTBo ANCKpETHbIX BXOA0B 2

Cwrnan nornyeckoro "0" — coctosHme OTKIOYEHO 0-7B, oTpuuaTenbHON NONSAPHOCTM

CwurHan nornyeckon "1" — coctosiHme BKITKOYEHO 18-30B, oTpuuaTensHon NONsSpHOCTH

BxoaHon Tok (noTpebneHve no Bxoay) <10 A

[anbBaHW4eckas pa3Bsi3ka AWCKPETHbBIX BXO40B Bxogpl cBA3aHbl NONapHO U ranbBaHUYECKW U30NMPOBaHbI OT
Opyrx BXOAOB U ocTarnbHbIX LENer, fiokanbHas n3onsauusi
npu ncnons3osaHnn K63-25-11

3.4 InckpeTHble (MMNYNbCHbIE) BbIXOAHbIE CUrHarbI

3.4.1 TpaH3UCTOPHLIN BbIXOA,

Tabnuua 3.4.1 - TexHu4eckne xapakTepucTukm AUCKPETHbIX BbIXOAHbIX CUrHaNoB. TpaH3UCTOPHLIN BbIXO4

TexHU4YecKaa XxapaKTepucTuka 3HauyeHue
KonunyecTBo AMCKPETHbIX BbIXO40B 4
Tun BbIXO4A OTtkpbiThii konnektop (NPN TpaHancTopa)
MakcumanbHoe HanpsKeHne KOMMyTauum < 40 B noCTOsIHHOrO TOKa
MakcnmarnbHbIN TOK Harpy3ku Kaxaoro BblIxoAa <100 MA
[anbBaHMYeckas pasBsidka QUCKPETHbIX BbIXOO0B Bbixoapbl CBSA3aHbI B rpynny 13 YeTblipex BbIXOO0B U

ranbBaHUYECKMN N30MNMPOBaHbl OT APYrMX BbIXOAOB U
ocTanbHbIX Lienen

CurHan noruyeckoro "0" Pa3oMkHyTOE COCTOsIHME TPaH3UCTOPHOrO Kroya
CurHan norudeckon "1" 3aMKHYTOE COCTOSIHME TPaH3MCTOPHOrO Krkoya.

Bug Harpy3ku AKTVBHasi, UHOYKTUBHas

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

3.4.2 PeneiHbin BbIXOA, NPU HaNU4YMmn B 3aKa3e KNEeMMHO-6110MHOro coeguHUTeNs
c pene Kb3-28P-11

Tabnuua 3.4.2 - TexHNnYeckre xapakTepUCTMKM ANCKPETHBIX BbIXOAHbIX CUrHANoB. PenerHbivi BbiIxog

TexHu4eckasi xapakTepucTmka 3Ha4yeHue
KonnyecTBo ANCKPETHBIX BbIXOA0B 4
Tuvn BbIxoAa MepekntoyatoLme KOHTaKTbl pene
MakcmmarnbHoe HanpshkeHue KOMMyTaLmMn nepeMeHHoro ~220B nepemeHHoOro Toka
(mevicTByloLLee 3HaYEHNEe) UK NOCTOSHHOIO ToKa 24B nocTosiHHOro ToKa
MakcumanbHbIN TOK Harpy3ku KaXkgoro Bbixoga <8A
CwrHan nornyeckoro "0" Pa3oMKHYTOEe COCTOsIHME KOHTaKTOB pene.
CurHan norudeckon "1" 3aMKHYTOE COCTOsIHNE KOHTaKTOB perne.
Bug Harpy3sku AKTMBHas!, UHAYKTMBHas
MakcumarnsHoe noTpebrieHne (06MOTOK pene) YeTbipex 80 MA
BKIMIOYEHHbIX KaHanoB OT BHELLHEro NCTOYHMKA NOCTOSHHOIO
Toka 24B
HanpshkeHne BHELHero MCTOYHMKA NUTaHns HectabunusmposaHHoe, (20-28)B noctosiHHOro Toka
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3.4.3 Bbixog — TBepaoTenbHOe (He MexaHM4ecKoe) pene, Npu HanM4YMmM B 3aKase
KIIeMMHO-61104HOro coeanHUTens ¢ TBepaoTenbHbiMU pene Kb3-28K-11

Tabnuua 3.4.3 - TexHnyeckve XapaKTePUCTUKN ONCKPETHLIX BbIXOAHbLIX CUrHaNoB. Bbixod — TBEpAOTENbHOE pene.

TexHU4eckas xapakTepucTmka 3Ha4yeHune
KonnyecTBo AMCKPETHbIX BbIXO4OB 4
Tuvn BbIxoAa 3amblKaloLLme KOHTaKTbl pene
MakcrmanbHoe HanpskeHne KOMMyTauuy NepeMeHHoro 60B makc.
(mevicTyloLee 3HaYEHNE) NNW NOCTOSHHOIO ToKa
MakcmmarnbHbIN TOK Harpy3ku Kaxagoro Belxoaa <1 A (AC) nepemeHHoro Toka,
<

1 A (DC) nocTosiHHOro Toka

Cwvrnan nornyeckoro "0"
CwurHan nornyeckomn "1"

Pa30MKHyToe COCTOSiHNE KOHTaAKTOB pene.
saMKHyTOG COCTOAHNE KOHTAKTOB perie.

Bug Harpy3ku

AKTMBHAS!, UHOYKTVMBHAS

MakcumanbsHoe n0Tpe6neHV|e YeTblpeXx BKIMIOYEHHbIX KaHanoB
OT BHELLUHEro MCTOYHMKA MOCTOSIHHOIO Toka 24B

80 mA

Hanp;nKeHwe BHELWIHero UICTOMHUKa NnuTaHna

HecTtabunusnpoBaHHoe, (20-28)B nocTosiHHOro Toka

3.4.4 ONTOCUMUCTOPHbIN BbIXOS4,
coeguHutensa ¢ ontocumuctopamm K63-28C-11

npu HanNn4uun B 3aKase KNeMMHO-61104HOro

Tabnuua 3.4.4 - TexHnyeckve XaPaAKTEPUCTUKUN ONCKPETHbLIX BbIXOOHbLIX CUrHas10B. OI'ITOCVIMVICTOprIVI BbIX0[

TexHU4ecKas xapakrepucTuka

3HauyeHue

Konunyectso ANCKPETHbIX BbIXO40B

4

Twun BbiIxoga

MarnomoLLHbIN ONTOCUMUCTOP, BCTPOEHHbIN AETEKTOP
HYNEBOro HanpshxeHus dasbl NO3BOMSIET BKIOYATb Harpysky
TONBKO MPY MUHUMAnbHOM HanpspkeHUN Ha Helr
(NpepoTBpallaeT co3gaHve NoMex B ceTn)

MakcumManbHOe HanpsikeHMe KOMMYyTaLUun NepeMeHHoro
(mevicTByloLEe 3HAYEHNE) NN MOCTOSHHOIO TOKa

He 6onee 600B nepemeHHOro Toka

MakcumanbHbIn ToK Harpysku Kaxkgoro Bbixoga

- He Gonee 50 MA

- B MMNYyNbCHOM pexumMe Yactoton 50 Ny ¢ 4nuTenbHOCTbIO
mmnyneca He 6onee 5mc—go 1 A

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

Cwvrnan nornyeckoro "0"
CwrHan nornyeckon "1"

OTKMYEHHOE COCTOsIHME onTtocmMucTopa.
BkntoyeHHoe cocTosiHMe onTocMMucTopa.

Bug Harpysku

AKTMBHAS, MHOYKTVMBHAS

MakcumanbHoe noTpebneHne YeTbipex BKIIOYEHHbIX KaHanoB
OT BHELUHEro MCTOYHMKA MOCTOSAHHOIO ToKa 24B

80 mA

HanmeeHwe BHELIHEero UCTOMHUKa NnuTaHna

HecTtabunumanpoBaHHoe, (20-28)B nocTosiHHOro ToKa

3.5 PerynaTtop

Tabnuua 3.4 - TexHn4ecKkne xapakTepUcTUKU perynsaropa

TexHU4yecKas XxapakTepucTuka

3HaueHue

YMCno KOHTYPOB perynmpoBaHus 2

Bup perynatopa
(kakOpIN KaHan HacTpansaeTcs
nHAMBMAYanbHoO)

Ananorosbivi M[ perynatop (C aHanoroBbIM BbIXOA0M)

MmnynbcHbii MWL perynatop (C MMNYnbCHBIM BbIXOA0M)
[IBYXNO3MLIMOHHBIN perynaTop (C ANCKPETHLIM BbIXOA0M)
TpPexno3nuUMOHHbIN perynaTop (C AMCKPETHLIM BbIXOA0M)
MO-WWM perynsaTop (C BUCKPETHBIM BbIXOA0M)

MO perynsatop B pexume override

Pexumbl paboTbl perynsaropa Py4Hon, aBTOMaTu4eckui

MeTop ycTaHOBK/ 3a4aHHON TOYKU JlokanbHbIV (LMdpoBOWA)

CTpykTypa perynsatopa
(3aKoHbI perynvMpoBaHus)

n, N\, ng, nua, no-Wwmm
[BYXNO3MLNOHHBIN, TPEXMO3NLMOHHbIV

KOHTpOJ'IVIpyeMbIe napamMeTpbl Vlamepﬂemaﬂ BeJIM4MHa, 3adaHHada To4Ka, 3Ha4yeHue Bbixoga

Bupg 6anaHcmpoBky y3na 3agartyumka CraTtnyeckas, AMHamMmu4eckas
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3.6 NocnepoBatenbHbIN UHTepdenc RS-485
Tabnuua 3.6 - TexHU4YEeCcKMe xapakTEPUCTUKU nocrneaoBaTensHoro uHtepgeiica RS-485

TexHU4Yeckasi XapaKTepucTuka

3Ha4yeHune

KoHdpurypauum cetn

MHoroTo4veyHas

Konnyectso nputopos

32 Ha 0JHOM CEermeHTe

MakcumanbHas anvHa nMHum B npegenax
OQHOro cermeHTa cetu

1200 meTpos (4000 dyToB)

KonnyecTBo akTMBHbIX nepegaryvMkoB

1 (TonbKo 0ANH NepeAaTynK aKTUBHbIN)

MakcumanbHoe konuy4ecTso NpMbopos B
cetun

248 (c ucnonb3oBaHMEM MarucTpanbHbIX yeunurenen)

Xapakrepuctumka
CKOpPOCTb O6MeHa/AnnHa NMUHUK CBSI3N
(3aBMCUMOCTb 9KCMOHEHLManbHas):

1200 m
300 m

62,5 kbut/c
375 kbut/c

(opHa BuTas napa)
(ogHa BuTas napa)

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

Twun npvemonepeaaTynkos

OundpdepeHumanbHbii, NOTEHLMANbHbIN

Bug kabens

BuTas napa, akpaHvWpoBaHHasi BUTasi napa

["anbBaHWYeckasi pasBsiska

MHTepdelic ranbBaHN4eckn N30NnMpoBaH OT BXOLOB-BbIXOL4OB M OCTarnbHbIX
ueneu

[poTokon cBs3mn

Modbus pexum RTU (Remote Terminal Unit)

HasHayeHue uHtepdeica

Ons KoHUrypuposaHus npudopa, Ans UCNONb30BaHUSA B Ka4eCcTBe yaaneHHOro
YCTpPOWCTBa Nnpu paboTe B COBPEMEHHbIX CETAX ynpasneHus u cbopa
MHdopMaLmy (Mpuema-nepegayv KOMaHg v SaHHbIX)

3.7 dneKkTpnyeckne gaHHble
Tabnuua 3.7 - TexHn4eckme xapakTepUCTUKM NEKTPONUTaHNUS

TexHU4ecKas xapakrepucTuka

3HaueHune

OnekTponuTaHune (NogKMtoYeHNe K ceTn)

~220 (+22 —33)B, (50 £ 1) [
=24+4B

MoTpebnsiemas MOLLHOCTb

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

3almTa gaHHbIX

EEPROM, cerHeToanektpnyeckas NVRAM

INogknoyeHne

C 3agHel CTOpOHbI Npubopa ¢ MOMOLLBI pa3bemMa — KIeMMbI.

3.8 Kopnyc. YcnoBsus akcnnyatauum

Tabnuua 3.8 - YcnoBus akcnnyataumm

TexHU4ecKas xapakrepucTumka

3HaueHune

Twn kopnyca

Koprlyc AnA YTONJIEHHOro WMToBOro MOHTaXa

Pa3smepbl ppoHTanbHom pamku

96 x 96 MM

MoHTaxHasi rny6uHa

190 Mm max

Bbipes Ha naHenun

92798 % 92708 M

Kpennexuve kopnyca

B anekrpowumTtax

Pa6oyasi TemnepaTtypa

oT MyHyc 40 °C go 70 °C

Temnepatypa xpaHeHus (npegenbHas)

To xe

Knumatunyeckoe ucnonHeHme

ucnonHeHue rpynnsl 4 cornacHo MOCT 22261, Ho ans paboTbl Npu TemMnepaTtype
oT MmHyc 40 °C go 70 °C

ATmocdepHoe faBneHne

ot 85 no 106,7 kla

Bubpauus

mcnonHeHue 5 cornacHo FOCT 22261

MNomeLleHne

3aKpbITOE, B3PLIBO-, NOXapobesonacHoe.

Bo3aayx B NOMeLLeHUM He JOMMKeH codepkaThb Mbiiv U MPUMECH arpeCCUBHbIX
NapoB U ra3os, BbI3blBAKOLLMX KOPPO3MIO (B YaCTHOCTU: ra3os, coaepKaLlmx
CEPHUCTbIE COBIMHEHMUS UM aMMMaK).

[MonoxeHne Npy MOHTaxe JTroboe
CTeneHb 3aWwuThbl IP30;
KNeMMHO-06rovHoe coeguHerue 1P20 no
OCT 14254-96
Macca <1,0 kr




12

4 KoMnneKkTHOCTb NOCTaBKM.
Mopenu perynatopa MUK-22

4.1 O6bem nocTtaBku perynsatopa MUK-22

Tabnuvua 4.1 - O6bem noctasku perynstopa MUK-22

HanmeHoBaHue usgenus

Konu4yectBo

Perynstop mukponpoueccopHbii MUK-22

1

Komnnekr KpeneXHbIX 3aXXUMHbIX 3J1EMEHTOB

1

PyKOBO,ElCTBO no 3Kcnnyatauun
(VI3 pacyeTta - 1 3K3eMnndap Ha nboe KoNM4ecTBO M3genvn Nnpwv NocTtaBke B OOUH ap,pec)

1

KrnemmHo - 6rno4HbIi coeamHntens Kb3-25-11-0,75
(An8 NoaKnMYeHUst BCeX TUMOB AaTYMKOB, TPAH3UCTOPHbIN BbIXOA, MHTEpdENC)

*

KneMmHo - 6noyHbIn coeanHuTens KB3-28P-11-0,75
(Ans nogknyYeHuss BCex TUMOB AaTYMKOB, peneriHbli BbIXO4, UHTepdenc)

KnemmHo-6n04HbI coegnHuTenb KB3-28K-11-0,75 gns mogenu ¢ Bbixogamu — TBepAoTeSNbHbIE pene

KneMmmMHo-6no4HbIvi coegunutens Kb3-28C-11-0,75 ans mogenu ¢ onToCMMUCTOPHBIMW BbIXO4aMM

* noctaBnseTcs no oTAesIbHOMY 3aKasy
4.2 Mopenwu perynsatopa MUK-22

O603HayeHue npu 3akase: MWK-22-AA-BB-C-DD-U,
ne:

AA 1 BB, cooTBeTCTBEHHO KOf Bxoaa 1-ro n 2-ro KaHarnos:
01 - yHndwmumposaHHbii 0-5 MA
02 - yHncuumposaHHbIi 0-20 MA
03 - yHnduumpoBaHHbIi 4-20 MA
04 - ynndmumposaHHbin 0-10 B
05 - HanpspkeHune 0 ... 75 mB
06 - Hanpspkenue 0 ... 200 mB
07 - Hanpsixenne O ... 2B
08 - TCM 50M, W4¢0=1,428, -50 ... +200°C
09 - TCM 100M, W400=1,428, -50 ... +200°C
10 - TCM rp.23, -50 ... +180°C
11 - TCMN 5001, W10=1,391, -50 ... +650°C
12 - TCIM 100r1, W1¢p=1,391, -50 ... +650°C
13 - TCM rp.21, -50 ... +650°C
14 - TXA (K), 0 ... +1300°C
15 - TXK (L), 0°...+800°C
16 - TXKK (J), 0 ... +1100°C
17 - TXKH (E), 0 ... +850°C
18 - TMM10 (S), 0 ... +1600°C
19 - TNP (B), 0 ... +1800°C
20 - TBP-1 (A-1), 0 ... +2500°C

MpumeyaHue: npu 3akase npubopa C BXOAHbIMK curHanamu ot Tepmonap TIMM-10, TMP, TBP-1 npubop usrotaBnueaoTcs no
OTAENbHOMY 3aKa3dy U nocrnepyloLias nepecTponka Ha Apyrue TuMbl BXOAHBIX CUrHaNoB Npou3BOAMTCA TOMBbKO Ha NpeanpusTAn-

nsrotoBuTtene.
C - kog BbIxogHOro aHanoroBoro curHana: 01 — 0-5 mA, 02 — 0-20 mA, 03 — 4-20 mA, 04 — 0-10B
DD - Tvn u gnvHa KnemmHo-61104HOr0 CoeaMHUTENS BXOOHbIX U BbIXOOHbLIX CUTHAMNOB:

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

P 0,75 - c penelHbIMK BbIxogamu KB3-28P-11-0,75,
C 0,75 - c cumuctopHbiMu Beixogamm  KB3-28C-11-0,75,
K 0,75 - c TBepaoTenbHLIMU pene KB3-28K-11-0,75.

Bykea coomeemcmayem mury 8bIXOOHO20 cugHana u mury coeQUHUMers:
Lugppa 0,75 coomeemcmeyem cmaHOapmHouU O5iuHe coeQUHUMEIS 8 Mempax.
KB3 3aka3sbigaemcst omOeribHO U 8 cmoumocmsb rpubopa He 8xooum.

U - HanpskeHWe nuTaHus:
220 - 220B nepemeHHOro Toka, 24 - 24B nocTtosiHHOro Toka

lMpumep ucnonHeHus1 KIIeMMHO-6/104H020 coeGuHUMernsi:

KB3-25-11-0,75 KB3-28P-11-0,75 KB3-28K-11-0,75 Kb3-28C-11-0,75
1 2 1 2 1 2 2
roe: 1 - KB3-25-11, Kb3-28P-11, Kb3-28K-11, Kb3-28C-11 — Moaernb 1 UCMONTHEHUE KIEMMHO-0MO4YHOrO COeAMHNUTENS,

2 — pnvHa KNeMmHo-61104HOro coeamHUTens B MeTpax (no-ymonyanuio 0,75m).
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BHumanue! [pu 3akase npubopa HeobXoauMMo ykasbiBaTb €ro MofHOe Ha3BaHWe, B KOTOPOM MPUCYTCTBYHOT TUMbI
aHarnoroBbIX BXOOOB, aHANOroBoro BbIXofa, Hanuuue, TUn v AnnHa KNEMMHO-GIT04HOTO COEAMHUTENS U HaNPSHKEHWE NUTaHUS.

Hanpumep, 3aka3zaHo usdenue: MUK-22-09-03-2-P0,75-220

[Mpu 3TOM M3roTOBNEHUIO 1 NMOCTABKE NOTPEOUTENIO NOANEXKMUT:

1) MuKponpoueccopHbIin AByxkaHanbHbI MNUA-perynatop MUK-22,

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

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

5) KnemMHo-6noy4HbIi coeguHutens koa P 0,75 - KB3-28P-11-0,75,

6) HanpspkeHne nutaHus kog 220 - 220B nepeMeHHOro Toka.
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5 YcTpoucTBO 1 NpuHUUN paboTbl

5.1 KoHcTpyKuma npubopa

Perynatop MUK-22 ckoHCTpynpoBaH no 6:104HOMY MPUHLMMY 1 BKIOYAET:

® NnacTMaccoBbIN KOPMyCc,

e (poHTanbHLIN 6MOK NepeaHen naHenu ¢ anemeHTammn obcnyxuBaHus (KnasmaTypon) u MHANKaLMN,

e 0BnOK 3agHeMm 4acTM C CeTeBbIM Pa3beMOM W PasbeMOM AN MNOAKMYEHUS KNeMMHO-6104HOro
coeanHUTens, NpeaHasHavYeHHbIX AN NOAKIOYEHNS BHELLHUX BXOAHBIX U BbIXOOHbIX Lienen.

5.2 MNepepHAn naHenb npubopa

Onsa nydwero HabnoaeHns n ynpaeneHus TexHonormdeckum npoueccom perynstop MUK-22 obopynosaH
aKTUBHOW 4eTblipexpaspsgHoi UMGPOBON WHAMKAUMEN AOns OTOOpakeHus M3MepsieMON BENWYUHBLI - OWUCMEn
KAHAN1, pucnnern KAHAIN2, HeoGXoAMMbIM KONMMYECTBOM KNaBuLl OOCMAYXMBaHWA W CUTHanu3aLUOHHbIX
CBETOAMOAHBLIX MHOWKATOPOB ANSA Pas3nNuMyHbIX CTaTyCHbIX PEXWMOB M CUrHanoB. BHelwHW BMA nepegHen naHemnu
perynatopa MUK-22 npusegeH Ha pucyHky 5.1.

LOucnnen
NAPAMETP

Oucnnen
3ABOAHHA

LOwncnnen
BUXIO

e : - CeeToanoaHble

24/ \VIIKPOA MIK-22/

NHONKATOPbI

CseToanoaHble
VHAVKATOPbI
COCTOSIHUS
Knoven
BOJbLLUE-
MEHbLLE

Knasuwmn

PucyHok 5.1 - BHewHul sud nepedHeli naHenu peaynsmopa MWK-22

5.3. HaszHauyeHue gucnneeB nepegHen NnaHenu

o Jlucnieii IAPAMETP

e lncnnen 3ABOAHHA

e Nucnnen BUXIQ

B pexume PABOTA wuHAMUMPYET 3Ha4YeHMEe BbIOpaHHOW M3MepSeMON BEMNUYMHbI
(I vnn 1I, rge | - 3HaveHMe nepBoro aHamnoroBoro Bxopa, Il - 3HayeHme BTOpOro
aHanoroBoro Bxoaa).

B pexume KOHOUTYPUPOBAHWME vHanumpyeT 3HaveHne BbIGpaHHOro napameTpa.

B pexume PABOTA nHAMuMpyeT 3HavyeHvne 3adaHHOW TOYKU UMW 3HaYeHue BTOPOro
aHanoroBoro Bxofa (korga cBetatcst uHamkatops | u ll).
B pexume KOHOUTYPUPOBAHWME nHanumpyeT HOMep napamMeTpa KoHdpurypauum.

B pexume PABOTA wuHAMUMPYET 3HaYeHWe YMpaBnSWEro BO34ENCTBUS,
noiaBaemMoro Ha aHaroroBbli UMM MMMNYIbCHBIVA BbIXOA, YCTPOWCTBA UMK COCTOSIHWE
OUCKPETHBIX BXOO0B/BbIXOAOB (CM. M. 6.4.4 gaHHoro PJ).

B pexume KOHOUTYPUPOBAHWME wHanumpytotcs cumsonbl «MP», ykasbiBarowue
nonb3oBaTenio O TOM, 4YTO nNpubop HaxoouMTCa B pexmme  KOHdurypauum
(NnporpamMmmupoBaHus).
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5.4 HasHavyeHne cBeTOANOAHbIX MHOUKATOPOB

e Unaukatop ALM1

e Unankatop ALM2

e UnpukaTop F

e UnpukaTtop PY1

e UHaukaTtop PY2

e UnaukaTop IHT

e UnpgukaTop |

e UHaukaTtop Il

e UngukaTtopbl I n i

e UHoukaTop A

e UHankatop V

CeeTuTCsl, ecnu 3HavyeHne mMamepsiemMol BenuuuHbl KaHanal MeHblue 3HayYeHusi ycTaBKu
curHanmsauumn otknoHenust MIN unu npeBsblllaeT 3HAYEeHWE YCTaBKM TEXHOMOMMYEeCKON
curHanusaumm otknoHeHms MAX.

CeeTuTCH, ecnu 3HavyeHve mM3mepsieMoln BenuuvHbl KaHana2 mMeHblue 3HayYeHusl yCTaBKu
curHanusaumm oTtknoHeHuss MIN wnu npeBblllaeT 3HA4YeHWE YCTaBKM TEXHOIOMMYECKOWm
curHanmsaumm otkrioHeHns MAX.

CeeTuTtcs, ecnm perynatop ynpasndaeTca ¢ NOMOLLUbIO JNTOrMKU AUCKPEeTHbIX BXO40B

Ceetutcs, ecnu perynatop Kananal Haxooutcs B py4YHOM pexume ynpaerneHusi, U He
CBETUTCH, €CMN PErynaTop HaxoaMTCs B aBTOMATUYECKOM PeXnMe yrnpaBrneHus.

CeeTtutcs, ecnu perynartop KaHana2 Haxogutca B pyyHOM pexunme ynpasrieHuna, n He
CBETUTCA, eCnun perynatop HaxoauTCd B aBTOMaTUYECKOM pexnme ynpasiieHUA.

MwuraeT, ecnu npoucxoauT nepefada AaHHbIX N0 UHTEPMENCHOMY KaHarny CBS3N.

CeeTuTCH, ecnum WHAMUMPYIOTCA napameTpbl perynsatopa 1-ro kaHana (Bxop, 3apaHve,
BbIXOA) Ha COOTBETCTBEHHbIX AUCMEAX NepeaHen naHenu.

CBeTnTCA, €cnu MHOULMPYIOTCA napameTpbl perynstopa 2-ro kaHana (Bxod, 3adaHue,
BbIXOZ) Ha COOTBETCTBEHHbIX AUCMIIesX NepeaHen naHenu.

CeeTaTcH, ecnu BblIOpaH AOMNOMHUTENbBHBIN PEXUM MHOUKauWMK perynaTtopa (cm. n. 6.4.4
AaHHoro PJ)

CeeToguogHbin  uHAMKATOP  cocTosiHua  krtoda  BOJbLWE  wvmnynbcHoro  wnnwn
TPEXMO3NLMOHHOIO perynaTopa CoOTBETCTBYLLEro kaHana. CBeTuTcs npu BKITHOYEHHOM
kntodye BOJIbLLE.

CeeToomogdHbIi  MHAMKaTop  coctosHust  kmova  MEHbBLUE  wmnynbcHoro  wnu
TPEXMNO3ULMOHHOIO perynatopa COOTBETCTBYLEro kaHana. CBeTUTca nNpu BKIKOYEHHOM
krtoye MEHBLLUE.

5.5 HasHauyeHuMe kKnaBuLl

o Knasuma [P/A]

e KnaBuwa [3aBna]

e KnaBuwa [A]

e KnaBuwa [V]

e Knasuwa [¢']

e Knasuwa [U]

Kaxpgoe HaxaTue KnaBuWM Bbi3blBAeT nepexoq M3 aBTOMATUYECKOro pexuma paboTbl B
PEXUM PYYHOro ynpaBreHusi U obpaTHO BbLIOPAHHOrO KaHana perynstopa (COBMECTHO C
HaxaTvem knasuwm [¢], 4na noaTeepxaeHnst BLINOMHEHUS onepauun nepexoga).

KnaBuwa npegHasHavyeHa [Ons Bbi30BAa WHAMLUMPYEMOrO 3HAYEHUst 3a0aHHON  TOYKM
(3apaHusa) 1 Ans pegakTMpoBaHUsS 3adaHus.

Knaeuwa "6Gonblie". Mpu Kaxgom HaxaTuu 3TOW KNaBWLUM OCYLLECTBMSIETCS YBENUYEHUE
3Ha4YeHWUi, 3a4aHHON TOYKM, BBIXOAHOMO CUrHana ynpasneHus (ynpasnsitoLero BO3aencTBums)
WU 3HaYeHMs1 U3MEHsieMoro napametpa. [py ygepXvBaHWM 3TOM KNaBuLIKW B HaXaTOM
NONOXEeHUN yBenMyYeHne 3HaueHUN NPOMCXOLAUT HEMPEPLIBHO.

KnaBuwa "MeHblie". Mpy KaxXaoMm HaxaTuyM STOW KNaBULLK OCYLLECTBISETCS YMEHbLUEHVEe
3HaYeHWU, 3a4aHHON TOYKM, BEIXOAHOTO CUrHana ynpasneHus (ynpasnsitoLero BO3aenNCTBUS)
WUNM 3HayYeHUst M3MeHsieMoro napametpa. [pu yaepXvBaHUM 3TOW KNaBWLIM B HaXaToMm
MOMOXEHUN YMEHbLUEHNE 3HAYEHWI MPOUCXOAUT HEMPEPbLIBHO.

KnaBvwa npegHasHavyeHa Onsi NOATBEPXOEHMS BbIMNOMHSEMbIX OEWACTBUA MMM Onepauun,
ana  dukcauum  BBOAMMBIX 3HavYeHun. Hanpumep, noaTBepxaeHWe nepexoga  u3
aBTOMAaTMYECKOro pexmma paboTbl B PEXUM PYy4HOro ynpaerneHust U obpaTHo, dukcaums
BBOOA W3MEHEHHOW 3aJaHHOM TOYKW, MOOTBEPXKAEHME BXOOA B PEXUM KOHGUrypauwmu,
NPOABWKEHUE MO YPOBHSAM KOHUrypaumm u T.m.

KnasBuwa npegHasHaveHa AONs Bbi30Ba MEHIO KOHUrypauuu, a Takke MNPOABWMKEHUS NO
MEHIO KOHUrypauuu.

B pexvume PABOTA npu HaxaTuv OaHHOW KNaBULLN NMPOUCXOAMT MEPEKITHOYEHME PEXVMMOB
WHAMKauun perynsTtopa (cm. n. 6.4.4 naHHoro PJ).
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5.6 CTpyKkTypHasa cxema perynsaropa MUK-22

AHanoroBbI BbiXoA
MaHenb HaMKauumn pervnsitopa
W KnaBuaTypbl

DO1, OuckpeTHbIn Bbixoa 1
KAHAI 1, BOJIbLLE 1,
BbIX0OZ4 2-X NO3ULUOHHOIO
perynstopa KAHAIa 1

Al1 -
BXOAHOW U3MepsieMbIn,
KOHTpONUpyeMbin -

W perynupyembin o
napameTp 1 kaHana 1 L DO2, AucKpeTHbIN Bbixoa 2
= _ | KAHAI 1, MEHbLUE 1
= | B2-x no3. perynsitope
Al2 (@) KAHAIla 1 He ncnonb3yetcs
BXOAHOW U3MepsieMbIn, o
KOHTpONMpyeMbIn - - -
W perynupyemblin T DO3, OuckpeTHbIN Bbixoa 3
napameTp 2 kaHana 2 (@) _ | KAHAI 2, BONbLIE 2,
7 *| BbIXOA 2-X NO3ULUOHHOIO
o perynsatopa KAHAJla 2
DI1
OunckpeTHbIM Bxopg 1 - &
-24B < DO4, OuckpeTHbIN Bbixoa 4
s _ | KAHAI 2, MEHBLLE 2,
| B2-x no3. perynstope
DI2 . KAHAIla 2 He ucnonb3yetcs
OunckpeTHbIN BXxoA 2 -
-24B

MocnepoBarenbHbIN
umHTepderic RS-485
Mutanmne ~220B 50y - - _ | Kondurypupuposanme,
npuemM-nepepaya
KOMaHA U AaHHbIX

PucyHok 5.2 - CmpykmypHasi cxema peaynsmopa MUK-22

5.7 NMpwvHunn pa6oTbl perynaropa MUK-22

Perynatop MUK-22, cTpykTypHasi cxema KOTOpOro npvBefeHa Ha pucyHke 5.2, npeacrtaBnsieT coboi
YCTPOWCTBO M3MEPEHUsI 3HAYEHUS ABYX BXOAHbIX NapameTpoB, 06paboTku n npeobpas3oBaHnsi BXOAHbIX CUrHAMNOB U
Bbl4aun yNpaBnsitoLLnX BO3AENCTBUN MO OBYM HE3ABUCUMbIM KaHamnam.

Perynatop MWK-22 pabGotaeT nog ynpaBneHWEM  COBPEMEHHOTO,  BbICOKOMHTErPUpPOBaHHOIO
MukpokoHTponnepa RISC apxutekTypbl, M3roTOBMEHHOrO MO BbICOKOCKOPOCTHOM KMOIN TexHomornm € HW3KMM
aHepronoTpebneHnem. B NoCTOAHHOM 3anoMuMHaloLWLeM YCTPONCTBE pacnonaraeTcs 60MbLioe KONMYecTBo PYHKLMIA
ONs pelleHns 3agady KOHTpons W perynupoBaHus. [locpeactBoM KOH(WIypuMpoBaHWSA Monb3oBaTefb MOXET
CaMOCTOATeNbHO HacTpanBaTb PErynaTop Ha pelueHve onpeaerieHHbIX 3agaq.

Perynatop MWK-22 ocHaweH aHanoro-umdpoBbiM npeobpasoBartenem, ysnamuv AMCKPETHO-LMAPOBOro
BBOAA M UMPPO-ANCKPETHOrO BbIBOAA, CTOPOXEBBIMW CXEMaMu Afs KOHTPONsA UMKMNOB paboTbl mporpammbl,
3HeproHesasmcumown namateto EEPROM, NVRAM ans coxpaHeHus nonb3oBaTenbCkMx napamMeTpoB KoHdUrypaumm
W OaHHbIX.

BHyTpeHHsAs nporpamma perynatopa MUK-22 dyHKUMOHUPYET C MOCTOSHHbIM BpPEeMEeHHbIM LuMKnoMm. B
Hayane Kaxaoro uMKrna BHYTPEHHeN paboyer nporpammbl CYHMTHIBAKOTCS 3HAYEHWUS! aHaroroBbIX U AWCKPETHbLIX
BXOOOB, MNPOU3BOAMTCS CuUMTbIBaHME U 0OpaboTka knaeBmatypbl (nogaBneHne ppebesra M obOHapyxeHue
[OCTOBEPHOCTU), MPUEM KOMaHA W [AaHHbIX M3 MOcnefoBaTernbHOro uHTepderica. MNpyu NoMoM 3TUX BXOAHbIX
CUrHamnoB OCYLUECTBMAIOTCSA, B COOTBETCTBMM C 3anporpaMMMpPOBaHHbIMU QYHKUMSMU M MONb30BATENbCKMMMU
napaMmeTpamu KoHUrypaumm, Bce pacdeTbl. [1ocrne 3Toro ocylecTBnseTcs BbIBOS, MHAOPMAaLMM HA MMMNYIbCHbIE U
OUCKPETHbIE BbIXOAbI, HA MHOWKALUMOHHbBIE 3MEMEHTbI, @ TaK e (MKCaLMs BbIYMCMEHHBIX BENUYUH AN pexvuma
nepegayv nocrnefoBaTenbLHOro HTepdeiica.
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PucyHok 5.3 - ®yHKyuoHanbHas cxema brioka peaynuposaHusi
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5.8 PacnpeneneHue BXoAo0B-BbIXOAOB CTPYKTYp perynsaropa MUK-22

5.8.1 UHpukaTop

CTpykTypa AHano- AHano- | dnck- [uck- [unck- CTpykTypa AHanorosbin | [uck- [unck- LOwnck-
perynatopa roBbI BXOA | roBblIn PETHLIV | PETHLIA | pETHLIV | perynsatopa BX0[4 PETHbIA | PETHBLIN | PETHbIN
KaHana 1, Al1 BbIXO4 BX0O4 BbIXOA4 | BbIXOA KaHana 2, Al2 BXO[, BbIXOA4 | BbIXOpg,
onpepensiemas AO DI DO1 DO2 onpegensemas DI2 DO3 DO4
napameTpomM napameTtpom [11.03]
[10.03]
0000 — MapameTp 1| PeTtpaH- | He ncn | Ceob. CB06. 0000 — nHgukaTop MapameTp 2 | He ucn. | CBoG. CBo0b6.
uHgvkaTop cMuccust nporp. nporp. nporp. | nporp.
5.8.2 AHanoroBbi MU perynsaTtop
CTpykTypa AHano- Anano- | Ouck- [unck- [unck- CTtpykTypa AHano- Anano | unck- LOwnck- LOwnck-
perynatopa rOBbI BXOA | TOBbIVi | PETHBIV | PETHBIN | PeTHLIN [ perynsaTtopa rOBbI BXOA, | FOBbIA | PETHBIN | PeTHBIN | PETHBIV
KaHana 1, BbIXOA4, | BX0pf BbIXxo4 |Bbixod [kaHana 2, BbIXOf, | BXOA4 BbIXOA, | BbIXOA
onpepensiemas | Al AO DI DO1 DO2 onpepensiemas | Al2 AO DI2 DO3 DO4
napameTpomMm napameTpom
[10.03] [11.03]
0001 — Perynu- Bbixog |CBo6. |[CBo6. |Cso6. [0001 - Perynu- HeT CBo6. |[CB06. |Cgob.
aHanorosbIn pyembin peryns- | nporp. |nporp. |nporp. [jaHanorosbin pyembin nporp. | nporp. |nporp.
M -perynsatop | napameTp1 | Topa M -perynsatop | napameTp2
5.8.3 LULAM — MU perynsTop
CrtpykTypa Anano- | AHamo- | [Auck- Hnck- Hnck- CrtpykTypa AHnano- Hnck- Hnck- Hnck-
perynaTopa roBbIn roBbll | PETHbIN | PETHbLIN peTHbIM | perynsatopa roBbll BXO4 | PETHbIN peTHbIN peTHbIN
KaHana 1, BXOA4 BbIXOL4 | BXo4 BbIXO[, Bbixog [|kanana 2, BXOA4 Bbixog DO3 | Bbixog
onpepensemas |Al1 AO DI DO1 D02 onpegensiemas | Al2 DI2 DO4
napameTpom napameTpom
[10.03] [11.03]
0002 — Perynu- | PeTpaH- | CB06. |Bbixog CB00. 0002 — Perynu- CB00. Bbixoa CBo0b6.
na-wnm- pyembin | cmuceuns| nporp. | MAO-WWAM | nporp. | NMXAO-LLWAM- pyembin nporp. nna-lWnM | nporp.
perynsTtop napa- peryns- perynsTop napameTp2 perynsTtopa

meTp1 Topa
5.8.4 UmnynbcHbin MWL perynsaTop
CrpykTypa Anano- Anano- | [Owuck- | Ouck- Hnck- CTtpykTypa AHnano- Hwnck- Hnck- Hnck-
perynaTopa roBbll BXO4 | roBbli PETHbIN | PETHLIN | PETHBLIN perynatopa roBbll BXO4 | PETHbIN | pETHbIN peTHbIN
kaHana 1, BbIXO4 | BXOA BbIXOZ, BbIXOZ, KaHana 2, BXO[ BbIXOZ, BbIXOA,
onpegensiemasi | Al1 AO DI1 DO1 DO2 onpegensemas | Al2 DI2 DO3 DO4
napameTpom napameTpom
[10.03] [11.03]
0003 - NMna- Perynu- PetpaHn- | CB06. |Bbixoa Bbixoa 0003 — MNMA- | Perynu- CBob. Bbixoa Bbixoa
UMMYbCHbIN pyembin cmucens | nporp. | bonbwe | MeHblle |uUMMYNbCHBIN | pyeMblit nporp. Bonbwe | MeHble
perynaTop napameTtp 1 9 perynaTop napameTp2
5.8.5 3-X NO3MLIMOHHBLIN perynsaTop
CTpykTypa AHano- Anano- | [Owuck- | Ouck- Ounck- CTpykTypa AHaro- Ownck- Ouck- Ouck-
perynatopa roBbI BXOA, | FOBbIV PETHbIV | PETHBIN | PETHBIV perynatopa rOBbI BXOA | PETHbI | PETHBIN | PETHBIN
kaHana 1, BbIXO4, | BXO4 BbIXOA, BbIXOA, KaHana 2, BXO[, BbIXOZ, BbIXOA,
onpegensemas | Al1 AO DI1 DO1 DO2 onpefensiemas | Al2 DI2 DO3 DO4
napameTpom napameTpom
[10.03] [11.03]
0004 — 3-x Perynu- PetpaHn- | CB06. |Bbixoa Bbixoa 0004 — 3-x Perynu- CBob. Boixoa Bbixoa
NO3ULIMOHHbIN pyembin cmucens | nporp. | bonblwe | MeHblle | NO3UUMOHHBIA | pyeMblit nporp. Bonbwe | MeHble
perynsitop napametp1 perynsitop napameTtp2
5.8.6 2—X NO3ULMOHHbIN perynatop
CTpykTypa AHaro- AHano- | [Ouck- | Ouck- Ownck- CTpykTypa AHaro- Ownck- Ouck- Ouck-
perynaTopa roBbIVi BXOA, | FOBbIA PETHbIV | PETHBIN peTHbIN | perynsatopa roBblIVi BXOA, | PETHbIA | peTHbIN peTHbIN
kaHana 1, BbIXOA | BXxo4 BbIXO[, BbIxof, [ KaHana 2, BXOZ BbIXOA, BbIXOZ,
onpegensiemas | Al1 AO DI1 DO1 DO2 onpepensiemas | Al2 DI2 DO3 DO4
napameTpom napameTpom
[10.03] [11.03]
0005 — 2-x Perynu- Petpan- | CBo6. |Bbixog 2-x |Cso6. J0005 — 2-x Perynu- CBob6. |Bbixog 2-x | CBob.
MO3VLMOHHBIN | pyeMblii cMuceus | mporp. | mos. nporp. | MO3ULIMOHHBIV | pyeMmblii nporp. | nos. nporp.
perynsTop napametp1 perynsitopa perynsitop napameTp2 perynsTtopa

Mpumeyanus. CurHansl DO1-DO4 sBnsitoTcst cBOGOAHO-NporpaMmmmupyemMbiMu. T.e. ecnu kakon-nubo u3 curHanos DO1-
DO4 He 3apeiicTBOBaH B CTPyKType BblbpaHHOro Tuna perynstopa (cMm. napameTtp 10.03), To cBOGOAHLIN OUCKPETHBIA BbIXOA
MOXeT B COOTBETCTBMM C BbIGpaHHOW norukoi paboTbl U ycTaBkaMn ynpaBnaTbCA OOAHUM U3 BbIOPaHHbLIX aHANoroBbIX CUrHanoB
(cm. napameTpsl 4.00, 5.00, 6.00, 7.00).
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5.9 NMU[ - perynaTtop ¢ KoppeKu1en no AUCKPETHOMY Bxoay.

Mpu oTCyTCTBUM KOMaHAbl Ha BHELLHEM OAWCKPETHOM BXoAe perynatop pabotaet B pexume ML perynatopa.
[Mpu NosiBNEHWM BHELLHEro curHana perynstop nepekntoyaeTcs (C oTpaboTkon 6anaHCMpOBKM) Ha MHTErpanbHbIA
6ok, KOTOpbI NepemeLlaeT UCMONHUTENbHbIA MEXaHU3M B CTOPOHY OTKpbITUS (npu Vi > 0 — CKOpOCTb KOppeKUmu
[%/ceK] ) unn B cTopoHy 3akpbiTus (Vi < 0) 40 Tex nop, Noka He CMEHUTCHA CUrHan Ha AWCKPETHOM BXoAe (CMOTpM
pucyHok 5.5). Mpu Vi = 0 perynatop 3amopaxusaeT CBON BbIXOAHOW curHan. MepeknioveHne Ha pexum M Takke
cbanaHcmpoBaHa.

B pesynbTaTte no ANCKPETHOMY BXOAY Mbl OCYLLECTBIIAEM aHanorosoe yrnpasneHue.

Ha pucyHke 5.5 nokasaH xof, TEXHONOrMYeCcKoro npouecca Ao BknoyeHus koppekumm (0 ... t1). B MomeHT (t1)
BKITIOYEHMSA OWCKPETHOrO BXOA4aA, BbIXOA, PErynaTopa MNepekrioyaeTcs Ha WHTerpanbHbin 6nok v panblie naet
Koppekuus Bbixoga B 3aBucumoctu oT napametpa 1.03 (1 — 1.03<0 u 2 - 1.03>0). MNocne BbIKNIOYEHUS
OMCKPETHOro BXoAa BbIXo NepekntoyaeTcs Ha perynatop v otpabateiBaeT MWL 3akoH.

SpP Di y
\ MAN
E(t) MU peryasitop !
1 dE(t l i
y:KpE(r)+?jE(t)dt+Td-J I :
. I 1 |
. : Orpannyenue '
\ BLIXO}.']lJa peryastopa _I/ I
- g
HNuTerpaabHblii 010K
y=Vy I dt
PucyHok 5.4 - CmpykmypHasi cxema peayrnsimopa ¢ Koppekyued o duckpemHomy 8xo0y.
I
10020
0% :
o] t1 tz T
PucyHok 5.5 - Ipaghuk po6omsi peaynsimopa rpu UCrnofib308aHUU KOPPeKyuU ebixola peayismopa rno

OucKpemHomy 8xody

Mpumep npumeHeHuUs:

PerynupoBaHue pacxopa rasa (aHanoroBbli gaTyMK) C KOppeKkuuen no AaBneHuio (GUCKPETHbIN
patyunk — KH, pene BpemeHn).

PerynﬂTop nogaepxuBaet Orlpe,D,EJ'IEHHbIVI pacxoa rasa He p[gonyckaa nageHuAa [OaBlneHuAa  Huxe
YCTaHOBJTIEHHOIO Ha OKH 3HauyeHus. |_|pl/l 3TOM, HE CMOTPA Ha TO, YTO BTOpOVI BXxoA ,D,VICerTHbIVI, perynatop nnaBHO
0TpaGaTbIBa6T ynpasnsatouiee BO3JeNCTBMe 3a cyeT WUHTErpnpoBaHna C YCTaHOBJITIEHHbIM KOS(bd)VILI,VIeHTOM ana
BHELLHEN KOMaHAbl.

AHanoroBbIN BX0OA,

MUK - 22
(kaHan 1 nnu 2)
[vckpeTHbIN BXOA

PucyHok 5.6 - lMpumep rnpumeHeHuUs1 00HO20 KaHara peaynsimopa C UCMo/ib308aHUEM KOPPEKMUPYOWE20
OucKkpemHoeao 8xooa.
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5.10 MpuHuun pa6oTbl perynatopa MUK-22 B pexxume “OVERRIDE”

B ynpasneHun ¢ orpaHnyeHnem asa perynaropa paboTalT napannensHo, mMasHbin perynsatop (kaHan1) u
perynsaTop orpaHuydeHus (kaHan 2) paboTaloT Ha O6LWMIA NCNOMHUTENbHBIV MexaHu3M. [MaBHbIA perynsatop Bceraa
ynpasnsieT NpoLeccoM, a pPerynsaTop orpaHnyYeHUs MOXeT OrpaHMYMBaTh 3HaYeHMe BbIXOAHON SYelkn perynsaropa
CBOVMM BbIXOAOM (CMOTpU CTPYKTYpy 6noka perynupoBaHust — pUCYHOK 5.3). Perynatop orpaHuyeHnss MoxeT
paboTaTtb B pexvme orpaHvyYeHuns Bbixoda rnaBHOro perynsaropa no muHumymy (10.14=0001) nnm no makcumymy
(10.14=0002).

Mpumep. Jonyctum Ans perynatopa kaHana 2 (perynstopa orpaHuM4eHvs) yCTaHOBMEeHa 3adaHHas Todka
bonblue 3HavyeHns napameTpa (npyu oGpaTHOM Nnoruke paboTbl) Torga Ha BbIXoAe perynsitopa kaHana 2 6yaet 0%
BbIXOLHOTO CUrHana.

Mpwn BbIGPaAHHOM perynaTope override ¢ OrpaHMYeHMeM No MUHUMYMY, 3TO ByAeT 03HayaTb YTO BbIXOAHAS
avevika N perynsatopa kaHana 1 6yaeTt orpaHMyeHa no MMHUMYMY 3HaYeHUeM BbiXoda perynsatopa kaHana 2, 1o
ectb 0%.

Korga no kakon To npuynHe 3HavYeHne napameTpa KaHana 2 npeBbICUT 3Ha4YeHne 3aJaHHON TOYKM, TO eCTb
paccornacoBaHve MW3MEHUT CBOM 3HaK, TO 3HayeHWe BbIXO4a perynaropa kaHanma 2 HavHeT Bo3pacTaTb
(M3MeHATbCHA) cornacHo YCTaHOBIEHHOMY 3aKOHY PEeryriMpoBaHUs W OrpaHWyMBaThb 3HAYEHWE BLIXOAHOW SYEnku
perynsTopa kaHana 1 no MMHUManbHOMY 3HaYeHUIo (CMOTPU PUCYHOK 5.8).

AHanornyHo paboTaeT override perynstop B pexvumMe orpaHN4eHnst o Makcumymy (CM. pUCyHok 5.8).

0,

o

»
e, »
“rmamanr*®

sremsenensenes BbIXOZA FMIABHOMO perynsiropa
—— B X0/ Perynsaropa orpaHu4yeHus

-

0 T

PucyHok 5.7 - paghuk pabomel override pezaynsamopa 8 pexxume o2paHudeHUs 1o Makcumymy

0%

100% T e
o"...\\
A  * wenmnnne BLIX0J rMaBHOMO perynatopa
rd 5 — = BbIX0A perynsropa orpaHuyeHus
4 ‘
4 *
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-* E % o
- \‘ & ~‘
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“‘\ -"’ ——— ’ -
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PucyHok 5.8 - paghuk pabomel override peaynamopa 8 pexume o2paHu4eHuUsi No MUHUMymMmy
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6 YpoBHU paboTbl, ypOBHM 3aUTbI,
YPOBHM KOHhUrypaumm n Hactpoek

6.1 uarpamma ypoBHel paboTbl, YypOBHEN 3alUTbI U YPOBHEN KOH(Urypaumum

Bonee peTtanbHO ypoBHWM paboTbl, YPOBHM 3alUUTbl U YPOBHU KOHMUrypauum onucaHbl B MOCReAyroLmx
pasgenax gaHHomn rnasbl. [luarpamma ypoBHen paboTbl, 3awmThl U HacTpoek perynatopa MUK-22 npusegeHa Ha
pucyHke 6.1.

lMumanue L.
8KJTIOYEHO ] NmeeTtcsa YpPOBEHb 3aLlnThbl ANA NSMEHEHUA i
) pexnmoB p360TbI paﬁoqero YPOBHA 1
] 1

_______________________________________________

U3meHeHune pexmmoB paboyero ypoBHs (6.4)
® /3MeHeHue pexunmMa paboTbl perynsaTtopa (6.4.1)
® /3MEHEHNE 3HaYeHWs 3adaHon Touku (6.4.2)
® /3MEHEHMNEe 3HaYeHNs ynpasnstoLLero Bo3aenctauns (6.4.3)
® /3MEHEHWE pexnMa nHavKaumm perynsatopa (6.4.4)

i [ e e e e e = 1

YpoBeHb \ VIMeeTcs HECKOMbKO YPOBHEN 3aLLUTbI A4S )
KoHdurypaumum N3MEHeHNs KOHMUrypaLum n HacTpoek :
n HacTpoek (6.5) :

PucyHok 6.1 - YposHu pabombl, 3auumsl u Hacmpoek peaynsmopa MUK-22

6.2 YpOBHM 3al4MThbI

YpoBHM 3alMTbl B TOW WU MHON CTEMEHU 3anpeLuaroT BbIMOMHEHWE HexXenaTerbHbIX OEeWCTBUNA.
[aHHble yposHU 3auwumsl npedHa3HavyeHbl AN 3alimTbl 060pyaoBaHMs, TEXHONOrMYECKOro npowecca
M B KOHEYHOM MTOre Nonb3oBaTens: OT HEBEPHOrO UMK CIy4anHOro BBOAA 3HAYEHWUI U NEPEKITHOYEHUN
pexmmoB paboTbl, OT HECAHKLMOHMPOBAHHOIO WIN HEXEenaTenbHOro AOCTyna MOCTOPOHHUX MUY, K
cucTeEME ynpaBreHus.

Nmeemcsi HeckonbKO ypoeHeL“l 3awjumsbi:

YpOBHM 3alUTbI 1) YpoBeHb 3aLuUThl UIBMEHEHNS PEXUMOB paboyero ypoBHS

paboyero ypoBHsa | 2) YpoBeHb 3aLUMTbl USMEHEHUS BUAA U 3HAYEHWSA 3a4aHHOW TOYKM

YpoBHM 3aWMThI 1) YpoBeHb 3aluThbl NpU BXOAE B PEXUM KOHUrypauum ana goctyna k napametpam 1-i
M3MEHEeHUA rpynnbl

KOHcburypaumm n 2) YpoBeHb 3aWwnThbl NPy BXOAE B PEXMM KOHpurypauum ansa goctyna k napameTpam 2-19-in
HacTpoek rpynn

6.3 Pabouun ypoBeHb. Pexxum PABOTA

Mpubop nepexoamnT Ha 3TOT ypPOBEHb BCAKWI pa3, KOraa BKIOYAETCH NUTaHue.

N3 3TOro ypoBHA MOXHO MEepenTn Ha W3MEHeHWe pexumoB paboyvero ypoBHA MMM Ha YpPOBEHb
KOHMrypaumm n HacTpoek.

O6bIYHO 3TOT ypoBeHb BbiOMpaeTcs BO Bpems paboTbl AnS yNpaBneHUsk KOHTYPOM perynupoBaHus. B
npoyecce pabombl MOXHO OCYLLECTBMATb MOHWUTOPUHF, T.€. BU3yalnbHO OTCMEXWBATb W3MEPSIEMYI0 BENUYMHY,
3aaHHYI0 TOYKY M 3HaYeHuWe ynpaBnswoLwero Bo3aencTemsa. Kpome TOro, MOXHO OTCNEeXvBaTb Ha CBETOAMOAOHbLIX
WHOMKATOpax CurHamnbl TEXHONOTMYECKOW CUrHanmm3auun Mpu MpeBLbILEHUN BEPXHEro U HWXKHEro npenernos
OTKITOHEHWS.
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6.4 UameHeHMne peXXnMoB paboyero ypoBHsi, YyPOBHMU 3alUTbl paboyero ypoBHsi

Ha paboyem ypoBHE BO3MOXHO M3MEHEHWE pexuma paboTbl perynstopa — OCyLiecTBeHne nepexoaa 13
aBTOMAaTMYECKOro pexumma ynpasrneHns B PYYHOW PeXum ynpasneHus n obpaTHO, M3MEHSITb 3HaYeHue 3adaHHON
TOYKWN M3MEHATb 3HAYEHUE YNPaBNSALLEro BO3AENCTBNSA (B PYYHOM pexume ynpasrneHus perynsatopom).

MmeeTcs ypoBeHb 3almTbl 415 UBMEHEHUS PeXMMOB paboTbl paboyero ypoBHs.

6.4.1 U3ameHeHuMe pexxuma paboThl KaHana perynstopa

B perynatope MUK-22 nmeetca asa pexuma paboTbl ynpaBneHus o6bekToM perynmpoBaHus:
® aBTOMaTUYECKUIA pexmuM paboTbl 1 pPy4HOW pexum paboTol.
Pexum paboTbl perynstopa - aBTOMaTUYECKUA WNW PYYHON SABNSETCA 3armoMUHaeMbiM COCMOSHUEM.
[Mocne BKNIOYEHWS MUTaHWUA PerynaTop HaxXoAUTCA B TOM pexume, B KOTOPOM OH Haxoguncs Ha MOMEHT
OTKITOYEHMS.

ABTOMaTnyecKkumn knasuwm [PIA] + [&> Py4yHon

pexum nHankatop PY pexum

ABTOMaTH4YeCKNM pexxum paboTbl. [epexon Ha py4yHOM pexum paboTbl
ABTOMaTHyeCKUM e B aBTOMaTMyeckoMm pexume paboTbl perynaTop KaHana 1 ynpaBngetr o0ObekToMm
pexum paboThbl perynmpoBaHusa COrMacHo BbIOPAHHOrO 3aKkOHa pPerynMpoBaHuMs M C COOTBETCTBYHOLUMMM

HacTpovikamu nonb3oBatens. Toraa 6yget ceeTuTca nHankatop l. 3TO 3HAUUT, YTO perynaTop
€CTb B pexvme nosiHoro otobpaxeHns napameTpos kaHana 1.

F81 e B aBTOMaTtuyeckom pexume pabotbl nHamkatop PY1 Ha 1-m kaHane Ha nepegHew naHenu
noratueH.
e [1na nepexofa B pPy4YHOW pexum ynpasneHusi kaHana 1 Heobxoanmo Haxatb knasuwy [P/A]
<= [P/A] Ha nepegHen naHenu perynatopa.

e Nnankatop PY1 Ha nepegHen naHenu HauvHaeT muraTb.
e Ecnu onepatop Haxan knasuwy [¢'] B npouecce Muranms nHaukatopa PY (npubnuautensHo

1 3-4 cekyHabl) — NpousoaeT gukcayusi 8bI6paHHO20 peXUMa N PEryNATOp NepenaeT B PEXUM
py4Horo ynpaseneHusi, uHaukatop PY1 Oypet cBetuTbecss — 4to OyaeT B JanbHenwem
& [ yKa3blBaTb Ha Py4HOW pexum paboThbl.
e Ecnu onepatop He nodmeepxdaem CBOUX AeNCTBMI HaxaTueMm knasuwum [¢'], To oaHHble
PY1 OENCTBMSA  onepaTopa BOCMPUMHUMAOTCA Kak HeBepHoe [eWCTBME WNWM  CcryyariHoe
® nepeknioYyeHne pexuma paboTsbl.

eee OTO ¥ NpeACTaBnsAeT ypoeeHb 3aljumbl OT CIy4aiHOro NepeksloyYeHns pexnma paboTsl,
uwHavkatop PY nepectaHeT muraTb M MOracHeT, a perynstop OCTaHeTCs B aBTOMaTUYeCKOM
YpoeeHb pexume yrnpasneHus.
3auwumsl e [epexop Ha py4HOW pexum paboTbl Ha kaHane 2 ocyliecTBnseTcs aHanormyHo. Knaeuvwa
naMeHeHust pexxuma paboTbl pyyHoi/asTomat [P/A], Tonbko korga Gyaet cBeTUTca nHaMKaTop
Il. 3TO 3HAUUT, YTO perynAaTop ecTb B PeXMMe NOMHOro oTobpaxeHuss napameTpoB KaHana 2.

Py4yHown pexum paboTtbl. [lepexon Ha aBTOMaTUYECKUM PEXUM paboThbl
e B pyyHom pexumme paboTbl omepaTop C nepefHer MaHenu C noMoLbio knasvw [A]

Py4yHow pexum “oonbwe” n [V] “meHbLue”, ynpaBnsieT BbIXOAOM perynsitopa, 6onee nogpobHO - cM. pasgen
pa6oTbl 6.4.3, Tem cambiM OpMUPYET 3HAYeHWe ynpaBnALWero BO3AEWCTBUSA, MojaBaemMoe Ha
UCMOSMHUTENBHbBIN MEXaHWU3M.
PYy1 e Nngukatop PY1 npu 1-m kaHane Ha nepeaHen naHenu cBeTuTCS.
e [Ins nepexoja B aBTOMAaTUYECKUA pPEXUM pEXMM YynpaeneHuss (npy 1-M KaHane)
< [P/A] Heo6xoanMo HaxaTb knasuwy [P/A] Ha nepegHen naHenun perynaropa.

e VlHgukaTop PY1 Ha nepepgHen naHenun HayMHaeT muraTb, €CNN OMepaTop Haxan KnasBuLly
[¢] B npouecce mwuranus uHaukatopa PY1 (npubnuautensHo 3-4 cekyHAbl) — npousonger

1 ukcayus ebibpaHHO20 pexxuma W perynsaTop kaHanal neperaeT B pexum aBTOMaTUYECKOro

% ynpaBnenvs, uHauvkatop PY1 noracHeTr — 4to OyAeT B panbHeriweMm ykasbiBaTb Ha
= [J] aBTOMaTUYECKUI peXUM paboTbl.

e Ecnu onepatop He nodmeepxdaem cBOUX OeNCTBUIA HaxaTuem knasuwn [¢'], To gaHHbIe

Py1 OeNCTBMS  onepaTopa BOCMPUHMMAKOTCS Kak HEBEpPHOe [JOeWCTBME WM CryyaniHoe

nepeknoYeHne pexmuma padoTbl.

YpoeeHb eee OTO 1 NPeACTaBMSAET ypo8eHb 3aujumbl OT CIy4alHOro NepekntoYeHns pexvma paboTsl,
3awumsl uHavkatop PY1 Ha 1-m kaHane nepectaHeT Muratb M MOracHeT, a Perynsatop OCTaHeTCcs B
aBTOMaTM4ECKOM peXrme yrnpaBreHus.
e [lepexon Ha aBTOMAaTUYECKUA pexuMm paboTbl Ha KaHane 2 OCyLLeCTBNAETCs aHanornyHo.
KnaBuwa nameHeHns pexuma paboTbl pydHoi/aBTomaT Ha 2-M kaHane - [P/A].
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6.4.2 NameHeHMe 3Ha4YeHUA 3afaHHOWN TOYKHU

Mpu BkntoyeHun perynsatopa MUK-22 ycrtaHaBnuaetcs pexum PABOTA. Perynatop paboTaeT B
OOMOMHUTENBHOM pexume nHavkauum: Ha gucnnen MAPAMETP BbiBOAWUTCA 3HavyeHUE M3MEpPSEeMON BennuMHbI
kaHana 1, Ha gucnne 3ABOAHHSA BbiBOAMTCA 3HaYeHME n3mepsiemMon BeNMYnHbl kaHana 2, a Ha gucnnen BUXIO
BbIBOOUTCA COCTOSIHME [OMCKPETHbIX BXOAOB/BbIXOOOB perynatopa (cMm. n. 6.4.4 paHHoro PJ). Ytob6bl yBuaetb
3HayeHne 3agaHHOM TOYKM KaHamna 1 perynatopa HyxHO Haxatvmem knasuwm MEHHKO pobutbcs cBeYeHMs TOMbKO
uHavkaTopa |, Toraa 3agaHHyo TOYKY MOXHO yBuaeTb Ha ancnnee 3ABOAHHA.

B perynatopax MWK-22 umeeTcs TOnbko BHYTPEHHAS 3ajaHHas Toyka (3agaHve), ucnonb3yemas B
aBTOMaTM4ECKOM pexume ynpasneHus. [laHHble 3agaHHble TOYKW yCTaHaBNMBalTCA Nonb3oBaTeneM AN Kaxaoro
KaHana B OTAENbHOCTY.

3apjaHHas Tovka M3MEeHsieTcs C nepegHen naHenu npubopa ¢ nomolbio knasuw [3aBa]. 3HaveHus

3aJaHHbIX TOYEK ABNAOTCA 3arnoMuHaeMbIMU 3HaqYeHUsIMU. Tlocne BKNIOYEHUs1 NUTaHus perynatop HavynHaeTt pa60Ty
C TEM 3HAYEHMEM 3a4aHHOM TOYKN, KOTOpoe ObINIO HAa MOMEHT OTKITOYEHMS.

MN3meHeHMe 3HaYeHUA 3a4aHHON TOYKN

PY1 wnn PY2 e [InS u3MeHeHUs 3HaYeHWs 3aJaHHOW TOYKM (3afaHus) KaHana perynstopa, KaHan

(@) OOMKEeH HaxoOMTCA B aBTOMAaTMYECKOM pPEeXWME YMNpaBreHus, O YeM CBUAeTenbCTByeT
noraweHHbi nhaukatop PY1 ana KAHANA1 n PY2 ana KAHAJIAZ2.

= [3aBa] e [Ina nameHeHns 3HavyeHusa 3apgaHHon Todkm KAHAIA1 unn KAHAJIA2 HeoGxogumo

KpaTkoBpeMeHHbIM HaxaTtuem knasuwun MEHK gobutbeca cseveHus ungukaTtopa | vnm i

I v COOTBETCTBEHHO Ans kaHana 1 wnu 2. Takum obpa3oM OCyLLEeCTBNAETCH NepeknioveHne

Mexay kaHanamu perynatopa. Toraa Hy>KHO HaxaTb kHonky [3aBa].

e Ha nepepgHen naHenu HauunHatoT murate gucnnen SABOAHHSA. B MOMeHT muraHus
nucnnes 3ABOAHHSA — Ha Hero BbIBOAUTCA 3HAYeHWe 3a4aHHOM TOYKM 3afaHHOro KaHana.
Ha pgaHHom aTane npu murawowem gucnnee 3ABOAHHSA Bo3MOXHO M3MeHeHMe 3HaveHust
WHONLMPYEMOM 3a4aHHOWN TOYKM BbIOPAHHOIO KaHana.

o C nepepgHert naHenu ¢ nomoupbto knasuw [A] “6Gonbwe” n [ V] “mMeHbLue”, ycTaHOBUTL
HeoOxoaMMoe 3HayYeHre 3a4aHHOM TOYKM, uHanuMpyemon Ha aucnnee 3ABOAHHSA.

e Ecnu onepaTop Haxan knasuwy [¢'] B npouecce muranus gucnnesa 3ABOAHHS npu
BbIbpaHHOM KaHane (nNpnbnunanTtenbHo 3-4 CekyHAbI) - perynaTop COOTBETCTBYHOLLErO KaHana
= [d] nepewaeT Ha PeXuM ynpaBreHusi C HOBbIM 3Ha4YEHNEM 3alaHHOWN TOYKN.

eee Ecnu onepatop He nodmeepxdaem CBOUX AEWCTBUIA HaxaTuem knasuwm [&] B

YposeeHb npouecce muranmst gucnnes 3ABOAHHSA (npnbnuautenbHo 3-4 cekyHAbl), TO AaHHble
3awyumsli AencTensa oneparopa BOCMPUHUMAOTCS Kak HeBEpHOe AENCTBUE UNK CryYanHoe U3MeHeHne
3HaYeHus.

e JTO ¥ nNpencTaBnsieT yposeHb 3auwjumbl OT CIyYaHOr0 W3MEHEHUS 3HadYeHusi
3agaHHon Touku, aucnnen 3ABOAHHSA npu BbiGpaHOM kaHane nepecTaHeT Muratb, a
perynstop BepHeTcst B paboTy C MPEXHUM 3HAYEHMEM 3a4aHHOW TOYKM.

o [N U3MEHEHWs 3HaYeHMs1 3a4aHHOM TOYKM Ha KaHane 2 HeobxoaMMOo HaxaTb KnaBuLly
[3aBA] v BLINONHWUTL aHaNoOrMYHble eNCTBUS ONMCaHHbIe AN KaHana 1.

PeXnmbl uaMeHeHUA u nepexKknr4yeHnsa 3a4aHHOMN TOUKMU

OyeHb BaXXHbIM ANs HOpManbHOW paboTbl perynsaTopoB SBNSETCS Hannymne B HUX 6e3yaapHoro (nnasHOro)
NepeKnioYeHNs UNn N3MeHeHUs 3agaHHOW TOYKW. [lepekniodeHne WM M3MeHeHue 3adaHHOW TOYKM KaXaoro w3
perynatopos MUK-22 npoucxoauT B cny4yasx:

® MepeKNioYeHne perynaTopa ¢ py4dHoro pexvmMa paboTtbl Ha aBTOMaTUYECKUIA;

® /I3MEHeHVe 3HauYeHns BHYTPeHHel 3a4aHHON TOYKM C nepegHen naHeny npubopa unu no uHtepdency.

MepekntoyeHre nnm n3MeHeHne 3a4aHHON TOYKN perynsitopa obecneymBaeTcsi C MOMOLLbIO CTaTUYECKOWA
1 AMHaMnYeckow 6anaHCcMpOBKM y3na 3ajaTyuka perynsaropa.

B 3aBucumoctu OT 3HayeHuMr napamMeTpoB MeH KoHdurypaumm [10.06], [11.06] — cTaTuyeckas
banaHcupoBKa 3afjaHus nepsBoro u BToporo perynatopoB u [10.07], [11.07] — ckopOoCTb OUHaMU4YECKON
6anaHCMpOBKM 3afdaHns nepBoro M BTOporo perynatopoB B MWK-22 ecTb pasHble pexumbl CTaTUHECKON W
AnHamuyeckon 6anaHCcpoBKu:

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

e 2 pexxum: [10.06] nnm [11.06]=0, [10.07] unn [11.07]#0 — amHammyeckas GanaHcupoBska,
e 3 pexxum: [10.06] nnm [11.06]=1, [10.07] nnn [11.07]=0 — cTtaTn4yeckas GanaHcUpoBKa,

e 4 pexxum: [10.06] nnn [11.06]=1, [10.07] unn [11.07]=O0.

dyHKkUMOHanbHast cxema paboTbl GanaHCMpOBOK MOKa3aHa Ha pucyHke 6.2. OyHKUMM  pexumoB
cTaTU4eckon 1 AnHammuyeckon 6anaHCcMpoBKKM NokasaHbl B Tabnuue 6.1.
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Pexnmbl 6anaHcnpoBok

CraTnieckast ! | 4. [10.06]=1, [10.07]20 1. [10.06]=0, [10.07]=0 |
Ganancupoeka ! A i 2. OuHamunyeckast !
[10.06] | | 3. CTaTnueckas !
____________ I L o o e e e e e e e e e e = S |
BanaHcupoBka SapaHue
L > (CKopogTb) SP—>SPyew perynsitopy [~
SPuay [10.07]

PucyHok 6.2. @yHKyuoHarnbHas cxema banaHcuposok peeyriamopa MUK-22.

Mpumeyanue.

1. Ha cxeme ycnoBHO nokasaHO MNOMOXeHWe nepekrnovaTenen Ans aBTOMaTUYecKoro pexuma paboTb
perynaropa v guHamum4eckon 6anaHcMpoBKu.

2. Cxema nokasaHa ansi nepBoro kaHana perynaropa MUK-22, ans BTOporo kaHana cxema MaeHTUYHa.

Tabnvua 6.1 — PyHKUMK pexmmoB 6anaHcupoBok perynstopa MUK-22.

S| SHauenue
T §_ napameTpoB
§ § OnHamnka nameHeHus 3agaHHON TOYKM
& ([10.06]/[10.07]
®
8|[11.06][11.07]
1 0 0 durKkcMpoBaHHOE 3HaYeHMe 3a4aHHOM TOYKM
Mpu nepeknioyeHnn 3agaHmne HauMHaeT N3MEHSTCSA OT 3HaveHus Bxoda Al
MepeknioyeHne 2 0 #0 |cOOTBETCTBYHOLLErO KaHana Ao YCTaHOBMEHHOIO 3HAYEHMs 3a4aHUsA CO CKOPOCTbIO
pexvma paboThbl 6anaHcupoBku [10.07] nnu [11.07]

PYAHOV-ABTOMAT 3 1 0 Mpw nepekntoveHn SP= Al

Mpu nepekntoveHn perynatop He otpabateiBaeT pasuuuy SP u Al

4 1 #0
COOTBETCTBYHOLLEro kKaHana, a HadnMHaeT paﬁOTaTb C TEKYLUMMUN NX 3HAYEHUAMU

1 0 0 d)I/IKCI/IpOBaHHoe 3HayeHve 3a4aHHOM TOYKW, ee U3MEHEHNEe HEBO3MOXHO

Mpn n3ameHeHUn 3agaHne HauYMHaEeT M3BMEHSITCA OT ero NpeabIayLLIero 3Ha4YeHns
[0 YCTaHOBMNEHHOTO 3HAa4YeHNs CO ckopocTbio 6anaHcuposku [10.07] nnn [11.07]
COOTBETCTBYIOLLIErO kKaHana
0 Mpy 3MeHeHn 3agaHe MrHOBEHHO MEHSIETCS OT ero npeablayLero 3HayeHus

[0 YCTaHOBMNEHHOTO
Mpn n3ameHeHUn 3agaHne HauYMHaeT M3MEHSITCA OT ero nNpeablayLLero 3Ha4YeHns
4 1 #0 [0 YCTaHOBIIEHHOTO 3Ha4YEeHUsi CO CKOPOCTbIO 6anaHcuposkm [10.07] unn [11.07]
COOTBETCTBYIOLLLEro kKaHana

M3meHeHne 2 0 =0
BHYTpeHeii 3aaHoii
TOYKM (C NnepenHen

naHenu unm no 3 1
uHTepdeiicy)

Mpumeyvanune. Ecnu 3HaveHune [10.07] nnm [11.07]20, TO 3HaYEHME CKOPOCTU AMHAMUYECKOW DanaHCMpOBKU
ycTaHaBnueaetcs B npegenax (0; 999,9] Tex.ea./MuH.
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6.4.3 U3ameHeHuMe ynpaBnsoLero BO3gencreus

PY1 vnn PY2
o o

@ [PIA1]

g1 nnu PY2

= [A]
= [V]

Buxig

= [A]

= [A]

= [V]

e [Ins M3MeHeHUs1 ynNpaBnsoOLLEro BO3AEWCTBUSI PErynsitop AOMMKEH HaxoouTbcsl B
py4yHOM pexume ynpasneHus. Ecnu perynatop HaxoauTcsa B aBTOMATUYECKOM pexume, ero
HeobXoAMMO NepeBecTn B PYYHOWN pexuM ynpasneHus — cM. pasgen 6.4.1. MhaukaTtop PY1
(anst kaHana 1) Ha NnepegHen naHenu ceeTUTCA. BoibpaH pyYHOI pexum ynpasreHus.

e [Ins TOro, 4tobbl OCYyLLECTBUTL yMpaBrieHne BbIxo4amu perynstopa, Heobxoaummo,
OCTaBasiCb B PYYHOM pexume C nomouibio knasuw [A] “Gonbwe” n [V] “MeHblue”,
ynpaBnseT OUCKPETHbIMU BbIXOA4aMu perynsatopa, TeM cambiM opMupyeT ynpasnsioliee
BO3JeNCTBME, NoJaBaemMoe Ha WCMOMHUTENbHbIA MexaHu3dm. Takum xe obpaszoM MOXHO
N3MEHSITb B PYYHOM pexunme poboTbl KaHana perynstopa, 3HavyeHue BbixogHon ayevikv ML
perynatopa KoTopoe nogaeTcs Aanblue Ha opMmpoBaHne AUCKPETHbLIX BLIXOAOB MK Ha
aHanoroBbIN BbIXOA, YTO B CBOK oyepeAb OyaeT U3MEHSATb 3Ha4YeHne curHana aHanoroBoro
BbIXo4a (Npw aHanoroBoM perynsitope).

e 3HauyeHue BbIXOAHOrO curHana B % (B 3aBWCMMOCTW OT BbIOPaHHOW CTPYKTYpbI
perynsatopa nHauumpyeTcs 3HaveHne Ha gucnnee BUXIA:

- BbIXOZHOr0O aHanoroBoro curHana,
- 3Ha4yeHne BblaaBaeMon MOLLIHOCTU Ha BbixogHble kv BOJbLUE-MEHBLLE,

e [Ipy n3MeHeHUN 3HayeHUs YNpaBrsioLLEro BO34ENCTBUA NOCHEe NepBOro HaxaTtus
nobon n3 knasuw [A] “Gonbwe” nnu [V] “meHblue” HaumHaeT muratb aucnnen BUXIA,
nnbo ceeToamoaHble uHAMkaTopbl A unu ¥, ykasbiBass TeM CaMbiM OnepaTopy Kakown
napameTp (curHan) B AaHHbIi MOMEHT U3MEHSIETCS.

1) YnpaBneHue Bbixogamu perynatopa 1, Ans TMnoB perynsatopa:
MIMnynbCHbIN (n.10.3=0003 — 1-1 kaHan 1 n.11.3=0003 — 2-i kaHan)
3-x noa3uumoHHbIn (M.10.3=0004 — 1-i1 kaHan 1 n.11.3=0004 — 2-n kaHan)

- MNpn HaxaTum knaesuwmn [A] “Oonblie” gkrovaemcs guckpeTHbin Bbixod BOJIBLLEA

(DO1) 0 YeM cBMAETENbCTBYET CBEUEHWE Ha nepeaHeit naHenm ceetoanona A .
- lMpu otnyckaHun knaBuwm [A] “Gonblue” ebIKIOYaemcss OUCKPETHbIA BbIXOS
BOJIbLWE1 (DO1) Ha nepefHel naHeny cBeETOAMNOL, A racHer.

- Mpun HaxaTtum knasuwm [V] “meHblue” BknovaeTcs AMCKpeTHbIn Bbixos MEHbBLUEA
(DO2) 0 yem cBUAETENLCTBYET CBEYEHME Ha nepeaHen naHenu ceetoanoaa VW .

- MNpn otnyckanum knasuwm [V] “MeHblue” BbIKMOYAETCS OMCKPETHBIN BbIXOS
MEHBLUE1 (DO2) Ha nepeaHel naHenu cBETOAMO racHET V

2) YnpaBneHve Bbixogamu perynsatopa 1, Ansa Tmnos perynstopa:
2-x no3mumoHHbIn (N.10.3=0005 — 1-i kaHan 1 n.10.3=0005 — 2-i1 kaHan)

- MNpn HaxaTum knaesuwm [A] “Oonblie” gkrovaemcs guckpeTHbin Bbixod BOJIbLLEA
(DO1) 0 yem cBMaOETENLCTBYET CBEYEHME HA NEPeAHeN NaHeny ceetoanoaa

- Mpwn HaxxaTum knaesuwm [ V] “mMeHblue” ebikrmroyaemcest AnckpeTHbln Bbixpa BOJIbLLE
(DO1) 0 4yem cBUAETENLCTBYET NOracLUMn Ha NepeaHe NaHenn cBeToAMoA

- [OwnckpeTtHbin Bbixogq MEHBLUE1 (DO2) B 2-x NO3MUMOHHOM perynstope He
ncnonb3yeTcs.

3) YnpasneHue Bbixogamu perynsatopa 2:

e [Ina 2-ro kaHana perynaropa U3aMeHeHusl ynpasnsioLwero BO34eNCTBIS BbINONHAETCS
aHanorMyHo, Ho no HaxaTtuo knasuwn [U] Ha nepeaHeit naHenu O0BWUTHCA CBEYEHUS
TONMbKO MHAMKaTOpa Il

Coomeemcmeue 8bixodo8 peaynsmopa U UHOUKamopo8 8bIX0OHbIX cU2HaI08 2-20
KaHana:

- auckpeTHbii Bbixogq BOJIbLWE2 (DO3), Bbixog 2-X MO3WLMOHHONO perynsaTopa
KAHAIa 2, ceeTtoauon .

- auckpeTHbIn Bbixog MEHbBLLE?2 (DO4), B 2-x nosuuuoHHoM perynatope KAHASa 2 He
ncnone3yetcs, ceetoamon V .
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6.4.4 Pexxumbl MHOUKaLMK perynsaTtopa

o OCHOBHOW pexum uHaukaumm 1 kaHana:

® | ancnnen MAPAMETP — 3HavyeHne Bxoga Al1,
ancnnen SABOAHHSA — 3apgaHue perynsatopa 1,
Ol aucnnen BUXIA — 3HaveHne Bbixoaa perynaTopa 1.

e Mpyn HaxaTm knasuwm &) MPOUCXOAUT MEpEKioueHNe NaHenm Ha OCHOBHOW PEXUM
WHAMKaLun kaHana 2 perynsitopa.

o OCHOBHOW peX1UM UHAUKALMKN 2 KaHana:

O 1 ancninen MAPAMETP — 3HaveHne Bxoga Al2,
ancnne SABOAHHSA — 3apgaHne perynsatopa 2,
@I aucnnen BUXIA — 3HaveHne BbIxoaa perynaTopa 2.

e [lpn HaxaTun knasuLIM O  ecrm yCTaHOBMNEeHO 3HadeHue napametpa [09.06]=0001,
MPOUCXOAMT NEPEKIOYEHNE NAHENN HA AOMONHUTENbHBIA PEXUM UHANKALMN:

oucnne MAPAMETP — 3HaueHue Bxoga Al1,
e aucnnen SABOAHHSA — 3HavyeHune Bxoaa Al2,
aucnnen BUXIA — cocTosHMe AMCKPETHBLIX BXOAOB/BLIXOA0B perynatopa (CM. HUxXe).

BUXia

BKJIFOYEHO { ] : il
BBIKJIIFOUEHO %j /]:% ﬂ%ﬂi
[ 1A

DI1 DI2 DO1 DO2 DO3 DO4

® | e [1py NOBTOPHOM HaxaTwu KnaBuLLX O perynaTop CHoBa nepenaeT B OCHOBHON PEXUM
o MHOVKaUun kaHana 1.
]
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6.5 YpoBeHb KOH(Urypauumm n HactTpoek

e C NoOMOLLbIO 3TOr0 YPOBHSI BBOAAT MapaMeTpbl M KOHCTaHTbl perynstopa, napaMeTpbl CUrHanusaumm
OTKMOHEHWI, NapameTpbl urbTpa, NapameTpbl 3agaHUs Tuna Bxoda, Tvna yrnpaBneHus, Buaa 3afaHHOW TOYKW,
napameTpbl ceTeBoro o6GMeHa, MnapameTpbl KanuOpOBKM, a TaKkKe PEeXUMbl paspelleHus Bxoda B MEH
KOH(Urypaumm 1 3anucu napameTpos.

e [lapameTpbl pasgeneHbl Mo rpynnam, Kaxaas M3 KOTopblX HasblBaeTcs "yposeHb". Kaxpgoe 3apgaHHoe
3HayeHne (ANEeMEHT HaCTpPOWMKU) B 3TUX YPOBHAX Ha3biBaeTca "mapameTpoM". [lapameTpbl, MCNOMb3yeMble B
perynatope MUK-22, crpynnupoBaHbl B crnegyowme 19 ypoBHen 1 npeacrtaBneHbl Ha guarpamme — CM. PUCYHOK
6.2. MHamkaumsa 3HayeHnsa napameTpoB KOHUrypauum n ux HoMepoB yKasaHbl Ha puc. 6.3.

Bbi3oB ypoBHS KOH(uUrypaumm
M HacTpoeK M3 pexmma
PABOTA gnutenbHbIM

Bbixoa 13 ypoBHs
KoHdurypauum n

HaxkaTueMm 6onee 3 ¢ KnaBUWWMK HacTpoek

L]

- Mepexon B aBTOMATUYECKOM PEXMME

—’@—l—’@ >
S0 T e
[1.01 ] [ ... 1] [15.01]
Y Y Y
[1.02 ] [ .. ] |£ _|
5 15.19]
[aHHble  ypOBHM  KOHQMrypaumu
v v v JOCTynHbl  Tonbko B PYYHOM
[1.07 ] [ .- 1 pexumMe ynpasreHusi!
Y Y
[1.08 ] [ .- 1
y Y

PucyHok 6.2 - [Juazpamma yposHel KOHbu2ypayuu u HacmpoekK

NMAPAMETP
o B Y
11— 1 1

\

3HauyeHue napameTpa

Homep napameTpa

o YPOBEHb 2
T e MNapameTp 2.05
|
BUXIa
S i cumsonsbl P ykasbiBaloT 0
Fri i TOM, YTO MPUGOP HAXOAUTCS B
il pa { pexume KOHdUrypaummn

PucyHok 6.3 - IHOukayusi 3Ha4yeHUs1 napamempos KoHgbuaypayuu U ux HOMepos
6.5.1 BbIi30B YPOBHA KOH(UrypaLum u HacTpoek

Bbi3oB ypoBHS KOHburypauum n HacTpoek ocylecTensaetca ns pexuma PABOTA gnutensHbiM, 6onee 3-x
cekyHa, HaxaTuem knasnwm [O]. Perynatop MUK-22 mMoXeT HaxoauTbC B OOQHOM U3 PEXMMOB — PYYHOM UMK
aBTomatmyeckoM. OTnuume B KONMMYECTBE BbI3bIBAEMbIX YPOBHEN KOHUrypauuu B PasfUYHbIX PEeXuMax — CM.
AnarpaMmmy npuvBeAEHHYI0 Ha pUCyHke 6.2.
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6.5.2 HasHauyeHue ypoBHen KoHdburypauum

;lgggr;m Hasnauenne YPOBHSI HDoctyn kK YPOBHIO B pexxumax
B aBTOMaTU4e€CKOM B Py4YHOM
1 HacTpolika napameTpoB perynaropa kaHana 1 + +
2 HacTtpolka napamMeTpoB perynaropa kaHana 2 + +
3 KoHdourypaums aHanorosoro Bxoga Al1 perynaTtopa kaHana 1 + +
4 KoHdourypaums aHanorosoro Bxoga Al2 perynaTtopa kaHana 2 + +
5 KoHdurypauumsa anckpeTtHoro Bbixoga DO1 + +
6 KoHdwmrypauums anckpeTtHoro Bbixoga DO2 + +
7 KoHdurypauumsa anckpeTtHoro Bbixoga DO3 + +
8 KoHdpurypauns amnckpetHoro Bbixoga DO4 + +
9 KoHdpurypauus anckpeTHbix Bxogos. KoHdurypaums + +
aHanoroBoro Bbixoga AO. PexvMbl nHOuKauuu.
10 KoHdurypaums cTpykTypbl perynsatopa kaHana 1 + +
1 KoHdurypaums cTpykTypbl perynsatopa kaHana 2 + +
12 ABcumncchbl OnopHbIX TOYEK NMMHeapm3auun Bxoga Al1 + +
13 OpguHaThl ONOpHbIX TOYEK NMHeapu3aummn Bxoga Al1 + +
14 Abcumncchbl OnopHbIX ToYek nNnuHeapusaumm exoga Al2 + +
15 OpgauHaTbl ONopHbLIX TOYEK NHeapusaummn Bxoga Al2 + +
16 Kannbposka Bxoga Al1 - +
17 Kannbposka Bxoga Al2 - +
18 KannbpoBka aHanoroeoro Bbixoga (AO) - +
19 PaspelleHne nporpammupoBaHus. 3anuce. CeTb. + +

6.5.3 Bbibop napameTpoB

—>| MapameTp 1 I
MapameTtp 2
il

MapameTtp 3 .

H

HU

H

A
:

e [1ns BoiGopa napaMeTpoB Ha KaXAoM YpOBHe HEOGXOAMMO HaxaTb KraBuLly
[¢]. Mpu kaxaom HaxaTum knaemwm [¢] npomcxogut nepexon K crnegytowemy
napameTpy.

e Ecnu HaxaTb knasuwy [¢] Ha nocnegHem napameTpe, AWUCTNEN BEpHETCS K
nepBoOMY NapamMeTpy TEKYLLEero ypoBHSI.

6.5.4 dukcupoBaHMe HacTpoek

e YTOObI W3MEHWUTb HACTPOWKM MapaMeTpoB WNN YCTAHOBKW, MNONb3yWTECH
knaeuwamu [A] unm [V], a 3atem HaxmuTe knasuwy [¢']. B pesynbtate
HacTpolika 6yaeT 3acdukcmpoBaHa.

o HeobxoaMmMO MOMHWTB, YTO OUKCALMS U3MEHEHWI MPOMCXOOUT TOMbKO MO
knasuwe [¢].

e Ecnu Ha ypoBHe KOHUWrypaumm u HacTpoek Obin Bbi3BaH nmapameTp Ans
mMoandUKaLMM M HEe HaXMManacb HU OfdHa M3 KnaBull B TEYEHUEe OKOMo 2-X
MUHYT, npubop nepengetr B pexum PABOTA. [axe ecnu napameTtp 6Obin
MOAMMULMPOBAH U He Haxumanacb knasuwa [¢'], To B TeuyeHue okono 2-x
MuHyT, npubop nepeviger B pexum PABOTA wn u3vmeHeHne He Oydem
3aghuKkcupo8aHo.

e Mpu nepexone Ha APYroi ypoBeHb ¢ Momollbio knasuwm [U] napametp u
HacTpolka, W3MeHeHHble [0 nepexoga 6e3 Haxatua knasuum [&], He
ukcupyromces.

e [lepen OTKMIOMEHMEM MUTAHMA cnefyeT CHayana 3adukcuposaTb HACTPOMKU
WM YCTaAHOBKWM napamMeTpoB (Haxatuem knasuwm [¢']). HacTpoiku n yctaHoBKM
napamMeTpoB MHOrAa HEBO3MOXHO WM3MEHUTb MPOCTbIM HaxaTuem knasuwl [A]
unun [V].

o Heobxo0uMO NMOMHUMb, YTO MOCe NPOBEAEHMS MoandUKaLmm Heobxoammo
Npo13BECTM 3anncb MapameTpoB (KO3(MULUMEHTOB) B 3SHEProHEe3aBUCHMMYHO
namaTe (cMm. pasgen 6.5.5), B npoTBHOM crnyvae BBeAeHHas MHOpMauus He
OyaeT coxpaHeHa nNpu OTKIIOYEHUW NUTaHUSA perynsaropa.
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6.5.5 YpoBeHb paspelueHuss BXxoga B KOHUrypaumio M 3anucb napameTpoB B
3HeproHe3aBMCUMYIO NaMATb

1) BbI30B YpOBHS KOH(pUrypauum n HacTpoek ocyliectensercs us pexmma PABOTA anutencHbiM, 6onee
3-x cekyHg, HaxaTueM knaeuium [U]. Monb3osaTtens nonyyaeT goctyn Tonbko kK YPOBHIO 1 1 2 (¢ HauBonee Yacto
UCMonb3yemblMy onepaTMBHBIMKU NapaMeTpamm).

2) Ans nepexopa Ha YPOBHMW koHdwurypaumm 3-19 Heobxognmo Ha YPOBHE 1 BbibpaTe napametp 1.08 n
¢ nomoubio knasuw knasvw [A] u [V] seectn naponb 0002. HaxaTb knasuwy [¢]. Mocne atoro, nyTem HaxaTus

knasuium [U], BoamoxeH Bxoa Ha YPOBHW 3 - 19.

3) lMpu yacTom pegakTUpoBaHMM NapameTpoB, MMEETCS BO3MOXHOCTb OTKMOYUTL YPOBEHb CUCTEMbI
3awuThl (MpegHa3HavyeHHbId ANns 3awWuTel OT MoaudukaumyM napaMeTpoB Mpu CryyYyakHOM WMWK HexenaTernbHOM
Jocryne) yctaHoBkol napameTpa 19.00=0001.

3HayeHune YCTaHOBOYHbIX NapaMeTpoB 3alluTbl cneagyruime:

Mapamemp 19.00. PaspeweHue exoda Ha YPOBHW 3 — 19

3uaveHue napameTpa Bxon Ha ypoBeHb KoHdMrypauum

19.00

0000 Bbi3oB ypoBHA KOHGUrypaumm u Hactpoek u3 pexuma PABOTA ocyuwecTtensieTcs
AnuTenbHbIM Gonee 3-x cekyHn Haxatuem knaeuwm [U], ¢ [OCTYNoM Tonmbko Ha
YPOBHUW 1 n 2.

0001 PaspelleHne nporpammmpoBaHus.

Bbi3oB ypoBHSA KOHdWrypaumm u Hactpoek u3 pexmma PABOTA ocyuwecTBnsercs
anutenbHbiM 6onee 3-x CekyHA HaxaTveM Knasuin [C)], ¢ goctynom Ha Bce YPOBHW,
6e3 BBOAa napons B napameTtpe 1.08.

Mapamemp 19.01. 3anuck napamempos 8 3Hep20He3a8UCUMYHO NamMsimb

3uavieHve napameTpa Bxon Ha ypoBeHb KoHdMrypauum

19.01
0000 3anncbk NapaMeTpoB B 3HEPrOHE3aBUCUMYI NaMSATb He npousgooumcs
0001 3anucb NnapameTpoB B SHEProHE3aBUCMMYHO NaMATb 1POouU380OUMCS CneayoLmM

obpasom:

1) MpowusBecT MoancmKaLmMo Bcex HeobXxoanMbIx NapaMeTpoB.
2) YctaHoBUTb 3HaveHne napametpa 19.01 = 0001.

3) Haxatb knasuwy [¢&].

4) Ha gucnnee 3ABOAHHA nosieatca cumeonel "3MM", yka3biBasi 0 TOM, YTO
NPOUCXOAMWT onepauusi 3annucy B 3HeproHe3aBMCMMYH NamsTh.

5) MNocne ykasaHHbIX onepaumin byaeT nponsBeaeHa 3anucb BCex MoaNMULIMPOBaHHbIX
napaMeTpoB B 3HEProHe3aBNCUMYIO NaMsTb. [locne npoBeaeHnst 3anMcy napameTpoB
npnbop nepenget B pexum PABOTA. lNocne 3anucu napameTp 19.01 aBTOmMaTnyeckm
yctaHaenusaetcsa B 0000.
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7 KoOMMyHUMKaUuUOHHbIe PyHKLUN

MwukponpoueccopHbit perynatop MUK-22 moxeT obecneuntb BbIMONTHEHNE KOMMYHUKALMOHHOW (DYHKLUUM
no uHtepderncy RS-485, nossonsiolien KOHTponuvpoBaTb M MoOAMMUUMPOBATL €ro napameTpbl Npu MOMOLLM
BHELLHero yCTponcTea (KoMmnbloTepa, MUKPONPOLIECCOPHON CUCTEMbI YNpaBeHns).

MHTepdenc npegHasHadeH Ansa KoHdurypupoBaHus npubopa, ANS MCMNOMb3oBaHWA B KayecTBe
yAaneHHoro ycTponcTea npu paboTe B COBPEMEHHbIX CETAX ynpaBneHus n cbopa nHdopmaumm (Nnpuema-nepenayv
kKomaHa u gaHHbix), SCADA cuctemax u T.n.

MpoTtokonom ceasn no nHtepdency RS-485 ssnaetca npotokon Modbus pexum RTU (Remote Terminal
Unit).

Ons paboTbl HEOOXOAMMO HACTPOWUTb KOMMYHWKALMOHHbIE XapakTepucTuku perynatopa MUK-22 takum
o6pasom, 4TOObI OHM coBnaganu C HacTpovikamM OOMeHa [OaHHbIMU [MABHOTO KOMMbHOTEPA. XapaKTepUCTUKU
ceTeBoro obmeHa HacTpaumBatoTcst Ha YPOBHE 19 koHdurypaumm.

[Mpn obmeHe No MHTEpPENCHOMY KaHany CBSA3W, eCnv MPOMCXOAUT nepefaya AaHHbIX OT peryndtopa B
ceTb, Ha nepegHen naHenu perynsatopa muraet nHgukatop IHT.

MporpammHo focTynHble pernctpsl perynatopa MUK-22 npueeaeHsl B Tabnvue 7.1 pasgena 7.1.

HocTyn k peructpam onepaTunsHoro ynpasneHus No 0-31 paspelueH NOCTOAHHO.

HocTyn K peructpam nporpaMmmupoBaHus U koHdpurypauum No 32-213 paspeluaeTcs B criyyae yCTaHOBKU
«1» B peructp paspelueHns nporpammmnposaHns No 31, KOTopoe BO3MOXHO OCYLLEeCTBUTb Kak C nepegHen naHemnm

perynatopa MUK-22, Tak n ¢ nepcoHansHon 3BM.

KonunyectBo 3anpalumBaeMbiX perMctpoB He AOMMKHO npeBbiwaTe 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, perynstop MUK-22 B oTBeTE OrpaHnMYMBaET UX KONMYECTBO A0 NepBbIX 16-T1 perncTpos.

Mpn nporpammupoBaHnn ¢ OBM HeoOGXOAMMO KOHTPONMPOBaTb AManas3oHbl M3MEHEHUsT 3HaYeHui
napameTpoB, yka3aHHble B Tabnuue 7.1 pasgena 7.1.

Ona obecneyeHnss MUHUMANbHOTO BpPEMEHW peakuum Ha 3anpoc oT OBM B perynsatope cyuiectsyet
napametp — 19.04. «Tanm-ayT Kagpa 3anpoca B CUCTEMHbIX TakTax perynatopa 1 Takt = 250 mkc». MuHMManbHo
BO3MOXHbl€ TalM-ayTbl AN Pa3NUYHbIX CKOPOCTEN crieayroLume:

B Tanm-ayr,
pems nepepayn
B CUCTEMHbIX TaKTax
CkopocTb, 6ut/c Kagpa 3anpoca, 1 TaKT = 250 MKC
Mcek
(Time out [C.T.])
2400 36,25 145
4800 18,13 73
9600 9,06 37
14400 6,04 25
19200 4,53 19
28800 3,02 13
38400 2,27 10
57600 1,51 7
76800 1,13 5
115200 0,76 4
230400 0,38 3
460800 0,2 2
921600 0,1 1

Bpems nepepauv kagpa 3anpoca - naketa u3 8-mv 6anT onpeaensieTcst COOTHOLLEHVEM
(roe: ogvH nepepaBaeMblit 6anT = 1 ctapt 6ut+ 8 6uT + 1cTon 6UT = 10 GUT):

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

Ecnn Habnopatotca yactele cbou npu nepefadve AaHHbIX OT perynsitopa, ToO Heobxoaumo yBenuuuTb
3Ha4YeHue ero TarMM-ayTa, HO NpU 3TOM YYeCTb, YTO HEOOXOAMMO YBENMUUTL BPEMS MOBTOPHOrO 3anpoca ot IBM,
T.K. BCErga BpeMsi NOBTOPHOrO 3anpoca Ao/MKHO 6biTh HGonblue TaiM-ayTa perynsatopa.
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YnpaBneHue
(DTR/RTS)
Ilepenaua [Tpuem [Iepenaua [Ipuem
[Mepenaua /]
(Tx) _Kanp sanpoca ot
- [I5BM
Tdelavz3 M-g
¢ Trx. S
A T
[puem IMEOUT P . -Kanp orsera ot
(Rx) ~ KOHThOTTEeNnA
Trx.
—>
Tnonnmﬁ Tdelay =1mc

PucyHok 7.1 - BpemeHHble Anarpammbl ynpaBrneHus nepegaden u npuemom 6noka nHtepdeicos briiN-485

(BMN-52)

Time out - Bpems oxvaaHusa KOHUa kagpa 3anpoca. Bpemsa nepepayum kagpa 3anpoca JOMKHO ObiTb MeHbLUe
YeM BpeMs OXuAaHUs KOHLA Kaapa 3anpoca MHaye perynsarop He NpuMeT MONHOCTLIO Kagp 3anpoca.
Tdelay — BHyTPEHHEE Bpems yepes kotopoe MUK-22 otBeTnT. 3TO Bpems coctasnseT 3Mc.

MpumMep pacyeTa NoHOrO BpeMeHn 3anpoca — oTeBeTa ans ckopoctn 115200 6uTt/c.

Bpems nepegaun kagpa 3anpoca 1 kagpa otseta npu ckopoctu 115 k6ut/c coctaBut 0,76 mcek.
Trepenaun = 0,76MC (Tout = 4 CUCTEMHBIX TakTa = 1 MC)
lMonHoe Bpems kagpa 3anpoca — oTBeTa:
Tronwein = TTx + Tdelay + Trx + Tdelay. =0,76 +3+0,76 + 1 =6 mc.

WTtak, 3a 1 CEeKyHAYy MOXHO OMnpoCUTb PEerncTpoB:

N = 1000mc / 6mc +10 = 176.
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PekomMeHpauum no nporpammupoBaHuio oomeHa gaHHbIMU ¢ perynsatopamu MUK.
(ocobeHHOCTM ncnonb3oBaHusa pyHkumi WinAPI)

Mpu onepauwmax Beoga / BbiBoga (C nporpaMmMHbiM ynpaenednem DTR/RTS), Heobxoammo yaepxunsatb
curdan DTR/RTS 0o okoH4YaHus nepedayn kagpa 3anpoca. [Ans onpeaeneHnss MOMeHTa nepegaym nocrnegHero
cumBona us 6ydgepa nepegaum COM nopTa pekomeHayeTcst ucnonb3oBaTth AaHHyo dyHkumio: WaitForClearBuffer.

void WaitForClearBuf (void)
{
byte Stat;

asm

{
al:mov dx,0x3FD

in al,dx
test al, 0x20
jz al

a2:in al,dx
test al, 0x40
jz a2

}

Kapp oTBeTa oT perynatopa nepefaeTcs perynsitopom ¢ 3agepxkor 3 — 9 Mc OT MOMEHTa NPUHATUSA Kaapa
3anpoca. [ina oxuaaHust kKagpa oTeeTa He pekomeHayeTcs ucnonb3osaTe WinApi: Sleep( ), a ucnons3oBaTtb
OVERLAPPED cTpyKTypy 1 onpefensTtb Nofy4yeHne oTBeTa OT perynstopa cneayoLlmM KOLOM:

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

TimeOut — TaiMayT Ha nony4eHve oTBeTa.

Mocne nepepayv kagpa oTBeTa perynatopy Heobxogmma naysa =1Mc Ans nepexkntoveHnss B peXxnM npuema.
[ns oxuaaHnsa Takke He pekomeHayeTcst ucnonb3oBaTb yHkumo WinApi Sleep( ).
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7.1 Tabnuua NnporpaMMHOAOCTYMNHbIX perncTpoB perynsatopa MUK-22

Tabnuua 7.1 - MNporpaMMHOAOCTYMNHbIE perucTpbl perynstopa MUK-22

q’y"K'{MOHa Aapec HanmeHoBaHue napameTtpa [nana3oH nsameHeHus
NbHBLIM KOA permcrpa [MapameTp ypoBHS KOHUrypauum] (mecATUYHbIE 3HaYeHUsA)
onepauuu DEC HEX
Pernctp ngentudmkaumm nagenuna [19.05]:
03 0 0 Mn.6anT - koa 1 mogens usnenus 23 DEC, XX.23 DEC (no-6amntHo)
Cr.6auT - Bepcus nporp. obecneveHns XX DEC XX.17 HEX (no-6aiTHo)
03 1,2 1,2 CoctosiHne anckpeTHbix Bxogos DI1, DI2 0 — OTKNYEH, 1 — BKIMOYEH
03/06 3 3 3HauyeHne aHanoroeoro Bxoga Al1, napameTp -1999 — 9999
KaHana1
03/06 4 4 3HauyeHne aHanoroBoro Bxoga Al2, napameTp -1999 — 9999
KaHana2
03 /06 5,6,7,8 5678 CocTtosiHne anckpeTHbix Bbixogos DO1 - DO4 0 — OTKNYEH, 1 — BKIMOYEH
03/06 9 9 3HayeHue ynpaBnsioLero Bo3gencTeus, 0-999
rnogaBaemMoro Ha Bbixog perynstopa 1
03/06 10 A 3HaveHne ynpaBnsitoLLero BO3A4encTBus, 0-999
nogaBaemoro Ha BbIXof perynsaropa 2
03 /06 11 B Pexvm paboTbl perynsatopa kaHana 1 0 — py4Hon, 1 — aBTOMaTUy.
03/06 12 Cc Pexum paboTbl perynsitopa kaHana 2 0 — pyyHon, 1 — aBTOMaTUy.
03 /06 13 D 3agaHa Toyka perynsrtopa 1
03 /06 14 E 3apaHa Toyka perynstopa 2
03 /06 15 F KoadpduumeHT yeunenus Kp [1.00] kaHana 1 1-500
03 /06 16 10 KoadpcpuumeHT yeunenus Kp [2.00] kaHana 2 1-500
03 /06 17 11 Bpemsa nHterpuposanuna Tu [1.01] kaHana 1 0 —6000
03 /06 18 12 Bpems uHterpmposanusa Tu [2.01] kaHana 2 0 -6000
03/06 19 13 Bpemsa guddpepeHumposanns Ta [1.02] kaHana 1 0 —6000
03 /06 20 14 Bpemsa gudpdepeHumposanma T4 [2.02] kanana 2 0 —6000
03/06 21, 2231 23, 15-18 YctaBka MIN DO1-DO4 [5.02], [6.02], [7.02], [8.02] | -1999 — 9999
03/06 25, 22%, 27, 19-1cC YcrtaBka 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 npozpammuposaHus [19.00] 0 — 3anpeweHo, 1 — paspeweHo
Twn wkanebl aHanorosbix Bxogos Al1, Al2 0-12
03 /06 32,33 20 21 [3.00], [4.00]
Twvn aHanorosbix BxogoB Al1, Al2 0 — 0-5mA, 0-20mA
03/06 34,35 2223 [3.01]. [4.01] 1 — 4-20mA
[NocTosHHasA BpemMeHn umdpoBoro unbTpa 0-600
03706 36, 37 2425 aHanoroBbix Bxogos Al1, Al2 [3.03], [4.03]
Honyctumas AnuTenbHOCTb MMMYMbCHOW NMOMEXU 0000 - 050,0
03706 38, 39 227 | \anani, kanan? [3.07], [4.07]
03/06 40, 41 28 29 HwxHuii npegen wkansl Bxoaa Al1,Al2 [3.05],[4.05] | -1999 — 9999
03 /06 42,43 2A 2B BepxHui npegen wkansl Bxoga Al1,Al2 [3.06],[4.06] | -1999 — 9999
[MonoxeHne aeuumanbHOro pasgenurens 0 — «0,000», 1 — «00,00»,
03706 44,45 262D | byonos Al1, Al2 [3.04], [4.04] 2~ «000,0». 3 — «0000»
CurHanusauus otkrnoHeHnns MIN kaHan1, kaHan2 -1999 — 9999
03/06 46, 47 2E 2F [1.05], [2.05]
CurHanmsaums otknoHexnms MAX kaHan1, kaHan2 -1999 — 9999
03/06 48, 49 30 31 [1.06], [2.06]
Tun TEXHONOrMYECKOW CUrHanuaauum 0 — abcontoTHag,
03706 50, 51 3233 kaHan1 [1.04] n kaHan2 [2.04] 1 - AeBnaunoHHas
Homep aHanoroBoro Bxofa (UCTOYHMK aHanoroBoro 0 — ananorosbIi Bxog Al1
03706 52, 53, 54, 34_37 curHana) Ans ynpaBneHnst UCKPETHBIMU BbIXO4AMM 1 — aHanoroBbin Bxog Al2
55 DO1, DO2, DO3, DO4
[5.00], [6.00], [7.00], [8.00]
56 57 58 3HayeHne UCTOYHMKa aHaror. curHana ans -1999 — 9999
03 /06 59 38-3A ynpaBneHust 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, cTepesnc BbIXOAHbLIX YCTPOMCTB 0 —-9999
03/06 67 3E-43 DO1, D02, DO3, DO4 [5.04], [6.04], [7.04], [8.04]
68 69 70 Twun BbixogHoro curdana DO1 — DO4 0 — cTaTu4eckum
03/06 ’ 71’ ’ 44 - 47 [5,08], [6.06], [7.06], [8.06]. 0,1- 999,9 — anuTenbHOCTb
MMNynbca B CEK.
03/06 72 48 HasHayeHue gnckpetHoro Bxoga DI1 [9.00] 0 — 3 (cm. npumen. k n.9.00,9.01)
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Tabnuua 7.1 - MNporpaMMHOAOCTYNHbIE perucTpbl perynstopa MUK-22

(OKOHYAHME)

®DyHKUNOHA Anpec
M HavmeHoBaHue napameTtpa [Onana3oH nsmeHeHus
NbHBIN KOA permcrpa [MapameTp ypoBHs koHdUrypaumm] (mecATUYHBbIE 3HaYEHNs)
onepauuu DEC HEX
03 /06 73 49 HasnayeHwne gnckpetHoro Bxoga DI2 [9.01] 0 — 3 (cm. npumen. k 1.9.00,9.01)
03 /06 74,75 4A 4B Twn perynsatopa  [10.03], [11.03] 0-5
Perynatopel B pexxume Override 0000 — oTkn.
03 /06 76 4C 0001-Override ynpaeneHue no min
0002- Override ynpaBneHve no max
Twn ynpaBneHus perynstopa 0 — obpaTtHoe (E=SP-PV)
03706 .78 4D 4E [10.04], [11.04] 1—npsmoe (E=PV-SP)
03/06 79, 80 4F 50 Bpems mexaHnama Tm  [10.00] 1 [11.00] 0 —9999
MuHumanbHas AnNMTenbHOCTb UMNynbca TMUH 0-9999
03706 81,82 5152 | \awanal [10.01] v kanana2 [11.01]
3apepxkka cpabaTtbiBaHus knoven BOJbLLE, 1-600
03706 83,84 5354 | MEHbLUE kanan1 [10.05] u kanan2 [11.05]
30Ha HeYyBCTBUTENBHOCTH 3-X MO3NLIMOHHOIO 0-9999
03/06 85, 86 55 56 perynsTopa kaHanal [10.02] v kaHana2 [11.02]
'McTepesnc TexHoONorM4eckon curHanuaaumm, 2-x 0-900
03/06 87,88 5758 1 3-x nos. perynstopa [1.07] 1 [2.07]
CraTtuyeckasi banaHcupoBka 3agaHus 0 — oTknoyeHa, 1 — BkoYeHa
03706 89, 90 595A | \anan1 [10.06] u ranan2 [11.06]
CKOpOCTb AMHAMMYECKOW GanaHCMpPOBKM 0 -9999
03706 91,92 SB5C | \anan1[10.07]u karan2 [11.07]
03/06 93, 94 5D 5E PaspelueHune orpannyenns seixoga [10.10] n 0 —aBT
[11.10] 1 —aBT + pyyH.
Orpanunyernne MVH Bbixoga perynsTopos 0-999
03/06 95, 96 5F 60 kaHan1 [10.08] n kanan2 [11.08]
OrpanuyeHne MAKC Bbixoga perynsitopos 0-999
03706 97,98 6162 | ahan1 [10.09] v kawan?2 [11.09]
3HayeHue BbIxoda perynsaropa npu BHeLHeW 0-999
03706 99,100 6364 | Grokvposke karant [10.13] v kanan2 [11.13]
BesonacHoe nonoxeHue BbIxoga perynsaTopos 0-3
03/06 101,102 65,66 | \anant [10.11] v kanan2 [11.11]
103. 104 67 68 BesonacHoe nonoxeHne BbIXO4HbIX YCTPOUCTB 0 — nocnegHee NONoXeHne
03/06 105’ 106‘ 69‘ 6A DO1, DO2, DO3, DO4 B cnyyae oTka3sa AaTyuka, 1 —oTkn.
’ ’ nuHuum [5.05], [6.05], [7.05], [8.05] 2 — BKI.
3HavyeHne 6e30nacHOro NOMoXeHUs1 PErynaTopoB 0-999
03 /06 107, 108 6B, 6C yCTaHaBMMBaemoro nornb3oBaTenem
kaHan1 [10.12] n kaHan2 [11.12]
03/06 109, 110 6D, 6E Kanubposka Hyns Bxogos Al [16.00], [17.00] -1999 — 9999
03 /06 111, 112 6F, 70 Kannbposka makc. Bxogos Al [16.01], [17.01] -1999 — 9999
03 /06 113 71 Kannbposka Hyns aHanor. Beixoga AO [18.01] 0-200
03 /06 114 72 Kanubposka makc. aHanor. Bbixoga AO [18.02] 500 — 1500
KonnyecTBo y4acTkoB nnuHeapusauum BXogoB 0-19
03/06 115, 116 73,74 Al1, A2 [3.02], [4.02]
03/06 117-136 75 -88 Abcuucchl OnopHbIX TOYEK NMHeapu3aummn BXo4oB 0 —9999
137-156 89 -9C Al1, Al2 [11.00] - [11.19], [13.00]-[13.19]
03/06 157-176 9D - B0 OpavHaTbl ONopHbIX ToYeK NMuHeapusaummn Bxogos | -1999 — 9999
177-196 B1-C4 Al1, Al2 [12.00] - [12.19], [14.00] - [14.19]
03 /06 197 C5 Crpykrypa M1 perynsitopos 0000, 0001
03/06 198, 199 6, C7 MeTon TemnepaTypHOI KOpPeKLUUM BXOAHbIX 0000, 0001
curHanoB oT Tepmonap
03/06 200, 201 c8 Co9 3HauyeHue TeMnepaTypbl B pexvMme pyyHomn 1999 — 9999
KOPPEKLUMM BXOAHbIX CUrHANoB OT TepMonap
03 202 CA 3HaueHue KoppekLuuM NnokasaHuii aaTumka 1999 — 9999
TEpMOKOMMNeHcaLmMm
03 203 CB CnyxebHas nHdopmauusi
03/06 204 cc MCTOYHMK aHanoroBoro curHana Ans ynpasneHus 0-5
aHanorosbIM BbixogoM AO  [9.02]
HanpaeneHwve BbixogHoro curHana AO  [9.05] 0 —npamon  (AO =y)
03706 205 cb 1 — unsepc. (AO = 100% - y)
HavyanbHoe 3HayeHue BXOOHOro curHana paBHoe _
03706 206 CE 0% BbIxogHoro curHana AO  [9.03] -1999 - 9999
KoHeuHoe 3HayeHue BXOOHOro curHana paBHoe
03706 207 CF 100% BbixogHoro curHana AO [9.04] -1999 - 9999
03 /06 208 DO Tunbl naHenewn nHaukaumm [9.06] 0000, 0001
03 209, 210 D1, D2 BHYTpeHHsIs NnepeMeHHasi CreXeHust 3a BbIXOA0M 0—100%
MO-umnynbcHoro perynstopa kaHanos 1 un 2
D3 Tanm-ayT Kagpa 3anpoca B CUCTEMHbIX TakTax 4 -200
03 211 i
1 TakT = 250 MKC
03 212 D4 CeTteBol agpec (Homep npubopa B cetn) 0-255
03 213 D5 CkopocTb 06meHa 0-12

Mpumeyanue. Perynatop MUK-22 obmeHuBaeTcst AaHHbIMK no npoTokony Modbus RTU B pexume "No Group Write" -
CTaHAapTHbIN NpoTokon 6e3 NoaAepXKKX rpynnoBoro ynpaeneHust AMCKPETHBIMU CUTrHanamu.
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7.2 MODBUS npoTtokon

7.2.1 ®opmat Kaxxgoro 6anta, KOTopbIi NPUHMUMAETCA U nepepaeTcs
perynsatopaMmv crnegyroLwwmn:

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

Kagp Modbus coobLieHuns cneaytoLui:

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

Foe k<16 — konudecTBO 3anpalumBaeMbix peructpoB. Ecnu B kagpe 3anpoca 3aka3aHo Gonee 16
perucTpos, perynatop MUK-22 B oTeBeTe orpaHnymnBaeT nx KONMYeCcTBO A0 NepBbIX 16-TW perncTpos.

7.2.2 Device Address. Agpec ycTporucTBa
Agpec perynartopa (slave-yctpoictea) B cetu (1-255), no kotopomy obpawaetcs SCADA cucrema
(master-yctpoicteo) co ceomuM 3anpocom. Koraa yaaneHHbIi KOHTPOfep MnockinaeT CBOW OTBET, OH pasmeLllaeT
3TOT e (COBCTBEHHbIN) agpec B 3TOM nose, YTobbl master-ycTpoincTBO 3HaNo kakoe slave-ycTponcTBO OTBeYaeT Ha
3anpoc.

7.2.3 Function Code. ®yHKUMOHaNbLHLIN KO4 onepauumn

MWK-22 nopgaepxusaeT cnegyoLime yHKLMK:

Function Code PyHKUMA
03 YteHue pernctpa(os)
06 3anuck B 0avH perucTp

7.2.4 Data Field. MNone nepepgaBaeMbIX AaHHbIX

Mone paHHbIX coobueHns, nocbinaemoro SCADA cuctemoln yaaneHHOMY KOHTPOMMepy COOEepXuT
po6aBoyHo MHpopMaLmio, KoTopas Heobxoanma slave-ycTponcTBy Ansa Agetanu3aumn dyHkumm. OHa BKNoYaeT:

® HayanbHbIN aapec perncTpa v KoNMYecTso perncTpoB Ansa dyHkumum 03 (YTeHue)

® afpec pernctpa u 3HayeHHue 3Toro permcrpa Ans dpyHkumm 06 (3anuchk).

Mone AaHHbIX COOBLLIEHMS, NOCKITAaeMOro B OTBET yAaneHHbIM KOHTPOSIIePOM COAEPXUT:
e KonuyecTBo 6ant oTBeTa Ha dyHKumto 03 u cogepxnMoe 3anpalLnmBaeMblX PErMCTPOB
® azpec perncTpa n 3HadeHHue 3Toro peructpa Ansa dyHkuum 06.

7.2.5 CRC Check. None 3Ha4yeHNA KOHTPONbLHON CYMMbI

3HayeHMe 3TOro nonsi - pesynbTaT KOHTPONS C MOMOLLbI LIMKIMYeckoro m3bbiToyHoro koga (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHna cooblieHunss (address, function code, data) nepepatowee ycTpoicTBo
paccuutbiBaeT CRC kog v nomellaeT ero B KoHew coobuieHus. MNMpuemHoe ycTponcTBo paccumntbiBaeT CRC kopa
NpuHSATOro coobLleHns n cpaBHUBaeT ero ¢ nepeaaHHelM CRC kogom. Ecnv CRC kof He coBnagaeT, 9To o3Ha4YaeT
YTO MMEeT MeCTO KOMMYHUKaLMOHHasa owwmnbka. YCTPOWCTBO HE BbINOMHAET AENCTBMI U He AaeT OTBET B Cryyae
o6HapyxeHus CRC owmnbku.

NocneposatensHoctb CRC pacyeTos:

. 3arpy3ka CRC peructpa (16 6ut) egunmnuamn (FFFFh).

. Ucknirovatowee I ¢ nepebiMn 8 61T Garita cooblieHus n cogepxumoim CRC peructpa.

. CoBur pesynbTaTta Ha oauH O6UT BNpago.

. Ecnu cosuraembin 6ut = 1, uckniovatowee VW cogepxumoro pernctpa ¢ AO01h 3HaveHvem.

. Ecnu coguraembivi 6ut Hynb, NOBTOPUTL Liar 3.

. MoBTopATL Wwaru 3, 4 n 5 noka 8 coBuros He ByayT MMETb MECTO.

. Ucknirovatowee I co cnepytowmmn 8 6ut 6anta coobuieHns n cogepxmmbim CRC peructpa.
. MoBTOpATL Warn ot 3 Ao 7 noka Bce 6aiTbl coobLeHns He oGpaboTatoTcs.

. KoHeuHoe copepxnmoe pernctpa v 6yaeTt 3Ha4eHNeM KOHTPOSIbHOW CYMMBbI.

OCoO~NOOOPAWN-=-

Korga CRC pa3smelaeTcs B KoHUe cooblieHns, mnaawmuii 6ant CRC nepenaetcs nepBbIM.
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7.3 NMpumep pacyeTa KOHTpoNbHOM cymmbl (CRC)

Apnpec yctponctaa 06, onepauuns yteHue (kog 03), HavanbeHbIn peructp 0008, ymcno pernctpos 0001
Device address 06, read (03), starting register 0008, number of registers 0001

PacuyeTt KoHTponbHoM cymmbl. CRC Calculation

Function code

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

AO001

Exclusive OR
2nd shift

A001

Exclusive OR
3rd shift

AO001

Exclusive OR
4th shift

5th shift

A001

Exclusive OR
6th shift

7th shift

AO001

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

AO001

Function code

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

8th shift

Two byte (16 bit) Register Overflow
HB LB Bit
1111 1111 1111 1111 0
0000 0110
1111 1111 1111 1001
0111 1111 1111 1100 1
1010 0000 0000 0001
1101 1111 1111 1101
0110 1111 1111 1110 1
1010 0000 0000 0001
1100 1111 1111 1111
0110 0111 1111 1111 1
1010 0000 0000 0001
1100 0111 1111 1110
0110 0011 1111 1111 0
0011 0001 1111 1111 1
1010 0000 0000 0001
1001 0001 1111 1110
0100 1000 1111 1111 0
0010 0100 0111 1111 1
1010 0000 0000 0001
1000 0100 0111 1110
0100 0010 0011 1111 0
0000 0011
0100 0010 0011 1100
0010 0001 0001 1110 O
0001 0000 1000 1111 O
0000 1000 0100 0111 1
1010 0000 0000 0001
1010 1000 0100 0110
0101 0100 0010 0011 O
0010 1010 0001 0001 1
1010 0000 0000 0001
1000 1010 0001 0000
0100 0101 0000 1000 O
0010 0010 1000 0100 O
0001 0001 0100 0010 O
0000 0000
0001 0001 0100 0010
0000 1000 1010 0001 O
0000 0100 0101 0000 1
1010 0000 0000 0001
1010 0100 0101 0001
0101 0010 0010 1000 1
1010 0000 0000 0001
1111 0010 0010 1001
0111 1001 0001 0100 1
1010 0000 0000 0001
Two byte (16 bit) Register Overflow
HB LB Bit
1101 1001 0001 0101
0110 1100 1000 1010 1
1010 0000 0000 0001
1100 1100 1000 1011
0110 0110 0100 0101 1
1010 0000 0000 0001
1100 0110 0100 0100
0110 0011 0010 0010 O
0011 0001 1001 0001 O




Fourth Byte 08
Exclusive OR
1st shift

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

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

Fifth Byte 00
Exclusive OR
1st shift

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

6th shift
A001
Exclusive OR
7th shift

8th shift
AO001
Exclusive OR
Sixth Byte 01
Exclusive OR
1st shift

2nd shift
AO001
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

—_

0
1

Overflow
Bit

1
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MepenaBaemoe coobuieHune. Transmitted Message:

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

'ne «NUMBER OF REGISTERS» <16 — konuuecTtso 3anpalumBaemMbix peructpoB. Ecnu B kagpe 3anpoca
3akasaHo Oonee 16 peructpoB, perynatop MUK-22 B oTBeTe OrpaHMYMBaET MX KONMYECTBO OO MNepBbiX 16-Tu
perucTposB.

Mpumep pacyeTa KOHTPONILHOM CyMMbI Ha A3bike CU

Example of CRC calculation in "C" language

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

{

unsigned int crc;
unsigned char bit_counter;

crc = OxFFFF; // initialize crc
while ( number_byte>0 )

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

if ( crc & 0x0001 )
{
crc >>= 1;// shift to the right 1 position
crc ~= O0xA001l; // crc XOR with O0xA001

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

return (crc); // final result of crc

}



7.4 dopmaTt KOMaHA

39

YreHune Heckonbkux peructpoB. Read Multiple Register (03 )

Cnenyrou.mﬂ dopmart ncnonb3yetca AnAa nepenadn 3anpocoB OT KOMMNbKOTEPA U OTBETOB OT yaaneHHOro

yCTpOMNCTBA.

3anpoc yctpomnctey SENT TO DEVICE:

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

Foe «<NUMBER OF REGISTERS» 1 n <16 — KonmnyecTBO 3anpawmBaembix perncrtpoB. Ecnv B kagpe
3arnpoca 3akasaHo 6onee 16 pernctpos, perynatop MUK-22 B oTBeTe orpaHMYMBaeT UX KONMYECTBO A0 NepBbIxX 16-

T PErucTpoB.

Mpumep 1:

1. YteHue perucrpa

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

03E8 Hex = 1000 Dec
2. 3anucb B perucTtp
Cnepyolwasn komaHaa 3anvcbiBaeT onpeeneHHoe 3HadeHue B peructp. Write to Single Register (06)

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

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

YcTaHoBUTL BpeMs avddepeHumnpoBaHms perynsatopa 74 cekyHabl B yCTpoucTBe ¢ agpecoM 20.
Set Td to 74 sec (004A Hex) on Device address 20.

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

DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
OtBeT yctponctea. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
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8 YkazaHue mep 6e3onacHocTun

NPEOYINPEXOEHUE

1 MpeHebpexxeHne MepamMmu NPefOCTOPOXKHOCTA U NpaBMNamMm aKcnnyaTauum
MOXeT CcTaTb MNPUYMHOW TpPaBMUPOBAHUSI MNepcoHana WNu  noBpeXaeHusl
obopypoBaHus!

2 [ina o6ecneyeHna 6Ge3onacHoro WUCMNoNb30BaHMA o0OoOpyAOBaHUA
HEYKOCHUTENbHO BbIMOJIHANTE yKa3aHUsA AaHHOW rnaBbl!

8.1 K skcnnyaTtaumu perynatopa MUK-22 pgonyckatotcs nuvua, umeowme paspelueHne ans pabotbl Ha
aneKkTpoycTaHoBkax HanpsbkeHvem Ao 1000 B 1 usyunslume pykoBoACTBO NO 3KCMyaTaumm B NofHoOM obbeme.

8.2 DOkcnnyatauma perynstopa MWK-22 paspelsaetcs npu  HanmMuMum  MHCTPYKUMM MO TEXHUKE
6e3onacHoCcTW, YTBEPXAEHHOW npeanpuaTMeM-notpeduTenemMm B YCTAHOBNEHHOM MOPSAKE W yYuTbiBalOLEN
cneunduky NPUMEHEHUs perynaTopa Ha KOHKpeTHoMm obbekTe. lMpu akcnnyaTauum Heobxogumo cobnopatb
TpeboBaHus gevicteytowmx npasun MNT3 u MNTH ans anekTpoycTtaHoBoOK HanpsixeHnem go 1000B.

8.3 Perynatop MUK-22 pomxkeH akcnnyaTupoBaTbCA B COOTBETCTBUM C TpeboBaHMSAMU OEWCTBYIOLLMX
"MpaBun ycTpowcTea anekTpoyctaHoBok" (MYJ).

8.4 Vicnonb3yiite HanpsxeHns nutaHusa (220B/50IMy nepeMeHHOro Toka), COOTBETCTBYHOLLME TpeboBaHMAM
K anekTtponuTaHuto ansa perynstopa MUK-22. Mpu nogaye HanpsbkeHWs nutaHust Heobxogumoe ero 3HaveHve
[OOJMKHO ycTaHaBnmBaTtbcsl He 6onee, Yem 3a 2-3 cek.

8.5 Bce MoOHTaxHble W npodunaktudeckme paboTbl AOMKHbI NPOBOAUTLCA MPU  OTKIOYEHHOM
ANEKTPONUTaHWN.

8.6 3anpewaeTcs nogknoyaTh N OTKNOYATh COEQUHUTENMN NPU BKMOYEHHOM 3MEKTPONUTaHUN.

8.7 TwaTenbHO NPOU3BOAMTE MOOKMHOYEHMEe C cobniogeHMem MONAPHOCTM BbiBOAOB. HenpaBunbHoe
MOAKIIOYEHUE WMU MOAKMOYEHNE pa3beEMOB MPU  BKIOYEHHOM MNUTAHUM MOXKET NPUBECTU K MOBPEXOEHUIO
3MNEKTPOHHbIX KOMMOHEHTOB Npunbopa.

8.8 He nogkntoyarite HeMcnonb3yemMble BbIBOAbI.

8.9 Npwn pasbopke npubopa Ans yctpaHeHmsa HencnpasHocTen perynsatop MAK-22 gomkeH GbiTb OTKMIOYEH
OT CETU 3NEKTPONUTAHNS.

8.10 Mpu unsBneyeHun npubopa M3 Kopryca He MpuKacamTecb K ero 3nekTpUYeckMM KOMMOHEHTaM U He
noasepraniTe BHYTPEHHWE y3rbl U YacTu yaapam.

8.11 Pacnonarante perynatop MUK-22 kak MOXHO garnee OT yCTPOWCTB, reHePUpPYHOLLMX BbICOKOYACTOTHbIE
nsnyyexHue (Hanpumep, BY-neun, BY-cBapoyHbie annapaTbl, MalwuHbl, Unu Npubopbl UCNOMb3YOLWMe UMNYIbCHbIE
HanpspkeHus) Bo nsbexanne cboes B paboTe.
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9 MNMopsaaoK yCTaHOBKU U MOHTaXxa

9.1 Tpe6oBaHMA K MeCTy yCTaHOBKM
9.1.1 Perynatop MUK-22 paccumTaH Ha MOHTaX Ha BEPTUKaNbHON NaHenmn anekTpoLmnToB.

9.1.2 Perynatop [OMXKeH yCTaHaBNMBaTbCs B 3aKpbITOM B3pbiBo6e3onacHOM u noxapobesonacHoM
nometleHnn. Mcnone3ywite npubop npu Temnepatype M BAA@XHOCTM, OTBeYalLMXx TpeboBaHMSM M YCrOBUAM
3KCMyaTaumm ykasaHHblM B rraBe 3 HacTOSLLLEro PyKOBOACTBA.

9.1.3 He 3arpomoxpgaiite NpoCTpPaHCTBO BOKPYr YCTPOWCTBa AN HOpMmarnbHoro tennoodbmeHa. OteBeauTe
[OCTaTOYHO MecTa ANl eCTECTBEHHOW BEHTUMAUMKM yCTporcTBa. He 3akpbiBalTe BEHTUMAUMOHHbIE OTBEPCTUA Ha
Kopnyce ycTpoicTea. Ecnv npnbop nogsepraeTcs HarpeBaHuio, ANA ero oxnaxaeHus go temnepatypbl Huke 50°C,
UCMNOMNb3yNTEe BEHTUMATOP.

9.1.4 MNabapwuTHble 1 NpucoeanHUTENbHbIE pa3Mmepsl perynatopa MUK-22 npueeaeHsl B npunoxeHumn A.

9.2 CoeguHeHne € BHELWHUMU ycTporMcTBaMu. BxogHble n BbIXxoaHbIe Lenu

9.2.1 BHUMAHUE!!! Tlpn nogkntoveHun perynsatopa MUK-22 cobniopatb ykasaHus mep 6esonacHocTtu
pasgena 8 HacTosILLEero pykoBOACTBa.

9.2.2 KabenbHble cBs3n, coeguHsaowme perynatop MUK-22, nogkniovaloTcs 4yepe3 KNeMMHbIE KOMOAKM
COOTBETCTBYIOLUMX KNEMMHO-GIOYHBIX COeAUHUTENEN B COOTBETCTBMM C TpeboBaHusMK AercTByowmnx "lMpaBun
YCTPOWCTBA 3NIEKTPOYCTAHOBOK".

9.2.3 lNogkntoyeHne BxoAoB-BbIXOAOB K perynatopy MWUK-22 npoussBoasaT B COOTBETCTBMM CO CXemamu
BHELLHWX COeANHEHWI, MPUBEAEHHbIX B NpunoxexHun b.

9.2.4 Tlpn NOAOKMIOYEHWMN FWHWN CBHA3NM K BXOAHBbIM W BbIXOOHBIM KNeMmMam MpuHuManTe Mepbl Mo
YMEHbLUEHNIO BIIMAHUSA HaBEeAEHHbIX LUYMOB: UCMOMb3yUme BXOAHble M (MNKN) BbIXOAHbIE LUyMONoAasnsaoLime
dunbTpbl Ons perynstopa (B T.4. ceTeBble), LlymonodaBnsiowme GunbTpbl Ans NepugepuiiHbiX YCTPOMWCTB,
Ucnonb3ynTe BHyTPEHHUE LUndpoBble PUNbTPLI aHaNorosbix BXogos perynatopa MUK-22.

9.2.5 He ponyckaeTcs o6beanHATb B 0O4HOM Kabene (kryte) Lenu, No KOTopbiM NepesatTcs aHanorosble,
UHTEPdENCHbIE CUrHamnbl U CUMBLHOTOYHbLIE CUTHaNbHBIE WM CUIBHOTOMHbIE CUMOBble Lenu. Ana ymMeHblueHus
HaBedEHHOro LWymMa OTAENUTE MMHUWM BbICOKOrO HAaMpPsXeHWUs UMW NIMHWKW, NPOBOASLLME 3HAYUTENbHbIE TOKM, OT
Opyrmx nuHun, a Takke u3beravTe napannenbHoro wunuv obwero MNOAKMIOYEHUS C JIUHUAMW NUTaHWS npu
NOAKIIOYEHUN K BbIBOAAM.

9.2.6 HeobxoouMmocTb 3KpaHMpoBaHus kabeneln, NO KOTOpbIM nepefaeTcs WHPOpMauMs, 3aBUCUT OT
OnNvHbl kabenbHbIX CBA3EM M OT YPOBHA MOMEX B 30He Npoknagkn kabens. PekomeHayeTcs wucnonb3oBaTb
nsonupytoLine Tpyokn, KaHanbl, NOTKA UNN SKPAHUPOBaHHbIE NTUHUK.

9.2.7 TllpumeHeHWe 3KpaHMPOBAHHOW BWUTOW Mapbl B MNPOMBIWMEHHLIX YCMOBUSX  SABMASETCA
npeanoYTUTENbHBLIM, MOCKOMNbKY 3TO obecneymBaeT MonyvyeHne BbICOKOrO COOTHOLUEHWSI CUTHan/Wym 1 3awuTty oT
CUH(A3HON NOMEXM.

9.2.8 lNopgkntoyanTe cTabunusaTtopbl UNn Wymonogasnsalwme GunbTpbl K nepndepunHbIM yCTponcTBam,
reHepVpyOLWUM  3MEeKTPOMarHUTHble U UMMyMbCHblE MOMEexW (B YacTHOCTW, MOTopaMm, TpaHcdopmaTopam,
coneHougam, MarHMTHbIM KaTyLlKam v ApYrMM YCTPOMCTBAM, MMEIOLLMM U3MNyYatoLwmne KOMMOHEHTHI).

9.3 NogknioyeHue ANeKTPONUTaHMUA GNOKOB

9.3.1. BHUMAHMUE!!! Tlpn nOOKMIOYEHNN SNEKTPONUTaHusa perynatopa cobniogate yka3aHus mep
6e3onacHocTM pasgena 8 HacTosALLEero pykoBoACTBa.

9.3.2. [Ons obecnevyeHusi crtabunbHon paboTbl 06OpyaoBaHWA konebaHWs HanpsKeHWs M YacToThbl
nUTaloLLEN SMEKTPOCETU AOIMKHBbI HAXOAUTLCHA B Npefenax TeXHUYecKMx TpeboBaHMI, yka3aHHbIX B pasgene 3, a
ONSA KaXaoro COCTaBMALLEro KOMNOHEHTa CUCTEMbI — B COOTBETCTBUM C MX PYKOBOACTBaMU NO akcnnyaTtaumun. MNpu
HeobXoaAMMOCTH, ANA HEenpepbIBHbIX TEXHOMOTMYECKMX MpOLEeCCOoB, AOMMKHa ObiTb nNpegycMoOTpeHa 3awuta oT
OTKITHOYEHMS (MU BbIXOAA U3 CTPOS) CUCTEMbI NMOAAYM SMEKTPONUTaHNS — YCTaHOBKOW MCTOYHNKOB BecnepebonHoro
nuTaHus.

9.3.3. [Ina perynaTopoB C WCMNOMHEHUEM QAns nuUTaHWs OT ceTu nepemeHHoro Toka 220B nposopa
3MeKTPONUTaHNSA NOAKIYATCA PasbeMHbIM COEAUHUTENEM, PACMONOXEHHBIM Ha 3aAHeN naHenu perynaTopa.

9.3.4. YcTaHaBnmBas WyMonoaasnsowmii hunbTp (CUrHamnbHbIA UNn ceTeBoW), 06813aTeNbHO YTOYHUTE €ro
napameTpbl (UCMOMb3yeMoe HanpshkeHve W nporyckaemble Toku). Pacnonarante dunbTp Kak MOXHO Onmke K
perynaTopy.
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10 NMoarotoBKa K paboTe. Nopsaaok paboTbl

10.1 MoagroToBKa Kk paboTe

MopkntoyeHne BxoaoB-BbIxoAoB kK perynsatopy MUK-22 nponssoasaT B COOTBETCTBUM CO CXEMAMU BHELLHUX
coeanHEeHWIN, NpUBeAEHHbIX B NpunoxeHun b.

10.2 KoHdurypaumsa npmnbopa

Perynatop npegcrtaenser cobon cBob6OAHO KOHMUIypmpyemblii KOMNakTHbIM npubop. lMons3osaTtens, He
UMEILLMIA 3HAHMI M HaBbIKOB NPOrpaMMMPOBaHUSA, MOXET NPOCTO Bbi3blBaTb W UCMOMHATbL pasnuyHble PyHKUUN
nytem KoHdpurypauum perynaropa MUK-22. Perynatopsl MUK-22 o4eHb rmbkne B ncnonb3oBaHUM 1 MOTyT BbICTPO 1
nerko, U3MeHMBLUM KOHAUrypauuio, BbIMOMHWUTE GONbLUMHCTBO BCTpevaembix TpebGoBaHMM WM 3adad ynpaBreHus
TEXHONMOrMYEeCKUMM NpoLeccamu.

Perynatopsl MUK-22 koHdWrypupyloTca 4epes nepegHiol naHenb npubopa wunv yepes ranbBaHUYeCKU
pasgeneHHbli uHTepderic RS-485 (npotokon ModBus), 4To Takke MO3BONSieT UCMONb30BaTh NPUGOp B KavecTse
yOaneHHoro KoHTponnepa npu pabote B COBPEMEHHbIX CETSIX ynpaBneHus n cbopa nHdopmawmu.

MapameTpbl kKoHUrypaummn perynatopa MUK-22 coxpaHsoTcs B 3HEpProHe3aBMCUMOW NamsaTv u npubop
crnocobeH BO30OHOBWUTL BbLIMOMHEHVE 3aday ynpaBneHWst nocre npepbiBaHUSA HanpsbkeHuss nutaHusa. batapes
pes3epBHOro NUTaHWs HE UCTIONb3YeTCS.

Mporpamma koHdurypauum perynatopa MUK-22 nomkHa 6biTb cocTaBneHa 3apaHee 1 ochopmrieHa B Buae
Tabnuubl (cM. Npunoxexue B), yTo n3baBuT Nonb3oBaTens OT OWMBOK NPy BBOAE NapaMeTpOB KOHMUrypaLumm.

HasHayeHve anemMeHTOB MepefHer naHenu, HasHayeHue CBEeTOAMOAHbIX WHOWKATOPOB W KnaBwLL
NnpeacTaBneHo B COOTBETCTBYOLMNX pa3fenax rnaebl 5. MNopsaok kKoHgurypaumm nsnoxex B rnaee 6.

10.2.1 MopsAAOK HACTPOMKMU aHaNoroBbIX BXOAOB

Mpun HacTpovike n nepecTporike C O4HOro TMNa BXOLHOIO curHana Ha Apyrow tun, Heo6xoaMmo NpuMBecTy B
COOTBETCTBME CriegyoLlee:

- napameTpbl MEHI0 KOHUrypauum, oTBevaroLLme TMny BXOAHOro curHana,

- NOMOXEHWSA NepeMblyek Ha KNeMMHO-6104HOM coeanHuTene,

- NONOXeHNA nepemMblyek Ha Mmoayne yHuBepcarbHbIX BXO40B (yCTaHOBJ’IeHHOM BHYTPU anl60pa).
Tunbl BXOAHbBIX CUrHANoOB U NOMOXEHUSA NepeMblYek NpMBeaEHbI B Tabnuue 10.1.

Tabnuua 10.1 - Tunbl BXOAHbIX CUTHANOB Y COOTBETCTBYHOLLME UM NOMOXEHUSA NEPEMbIYEK

MonoxeHue MonoxeHune
Kop nepemMbIlYyek Ha nepemMbIlYyeKk Ha
BXoAa npm MapameTp MeHI0 KB3-25-11, mopyrne
Tun BxopHoro curkana 3aKa3ep Ko?iqmr;pauuu KB3-28P-11, yHMBechanle
nsgenunsa KB3-28K-11, BX0[0B
KB3-28C-11 (puc.10.1)
AHanoroBbin Bxog Al1

0-5 MA RBx=400 Om 01 [3.00]=0000, [3.01]=0000 JP1[1-2], [7-8] J1[3-4], J3 [5-6]
0-20 mA, RBx=100 OMm 02 [3.00]=0000, [3.01]=0000 JP1[1-2], [5-6] J1[3-4], J3 [5-6]
4-20 mA, RBx=100 Om 03 [3.00]=0000, [3.01]=0001 JP1[1-2], [5-6] J1[3-4], J3 [5-6]
0-10B, RBx=25 kOm 04 [3.00]=0000, [3.01]=0000 JP1[2-4], [5-7] J1[3-4], J3 [5-6]
0-75 mB 05 [3.00]=0000, [3.01]=0000 JP1[1-2], [5-7] J1[3-4], J3[1-2]
0-200 mB 06 [3.00]=0000, [3.01]=0000 JP1[1-2], [5-7] J1[3-4], J3 [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], [56-7] J11[1-2], J3 [3-4]
TCM 100M, -50 ... +200°C 09 [3.00]=0003 JP1[1-2], [5-7] J1[1-2], J3 [3-4]
TCMrp.23, -50 ... +180°C 10 [3.00]=0004 JP1[1-2], [5-7] J1[1-2], J3 [3-4]
TCI 501, Pt50, -50 ... +650°C 11 [3.00]=0005 JP1[1-2], [5-7] J1[1-2], J3 [3-4]
TCM 1000, Pt100, -50 ... +650°C 12 [3.00]=0006 JP1[1-2], [5-7] J1[1-2], J3 [3-4]
TCMrp.21,-50 ... +650°C 13 [3.00]=0007 JP1[1-2], [5-7] J1[1-2], J3 [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], J3[1-2]
TMNr10 (S), 0 ... +1600°C 18 [3.00]=0014 JP1[1-2], [5-7] J1[3-4], J3[1-2]
TMNP (B), 0 ... +1800°C 19 [3.00]=0015 JP1[1-2], [5-7] J1[3-4], J3[1-2]
TBP-1 (A-1), 0 ... +2500°C 20 [3.00]=0016 JP1[1-2], [5-7] J1[3-4], J3[1-2]




MpogomkeHne Tabnuubl 10.1

43

AHanorosbi Bxog Al2

0-5 MA_RBx=400 Om 01 [4.00]=0000, [4.01]=0000 | JP2 [1-2], [7-8] J2 [3-4], J4 [5-6]
0-20 MA, Rex=100 Om 02 [4.00]=0000, [4.01]=0000 | JP2 [1-2], [5-6] J2 [3-4], J4 [5-6]
4-20 mA, Rex=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 vB 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]
028 07 [4.00]=0000, [4.01]=0000 | JP2 [1-2], [5-7] J2 [3-4], J4 [5-6]
TCM 50M, -50 ... +200°C 08 [4.00]=0002 JP2[1-2], [5-7] J2[1-2], J4 [3-4]
TCM 100M, -50 ... +200°C 09 [4.00]=0003 JP2 [1-2], [5-7] J2[1-2], J4 [3-4]
TCM rp.23, -50 ... +180°C 10 [4.00]=0004 JP2 [1-2], [5-7] J2[1-2], J4 [3-4]
TCM 500, Pt50, -50 ... +650°C 11 [4.00]=0005 JP2 [1-2], [5-7] J2[1-2], J4 [3-4]
TCIM 1000, Pt100, -50 ... +650°C 12 [4.00]=0006 JP2 [1-2], [5-7] J2[1-2], J4 [3-4]
TCM rp.21, -50 ... +650°C 13 [4.00]=0007 JP2 [1-2], [5-7] J2[1-2], J4 [3-4]
KK (J), 0 ... +1100°C 16 [4.00]=0010 JP2[1-2), [5-7] J2[3-4], 4 [1-2]
TXK (L), 0°...+800°C 15 [4.00]=0011 JP2 [1-2], [5-7] J2[3-4], J4 [1-2]
TXKH (E), 0 ... +850°C 17 [4.00]=0012 JP2[1-2], [5-7] J2[3-4], 4 [1-2]
TXA (K), 0 ... +1300°C 14 [4.00]=0013 JP2 [1-2], [5-7] J2 [3-4], J4 [1-2]
TNM10 (S), 0 ... +1600°C 18 [4.00]=0014 JP2 [1-2], [5-7] J2[3-4], J4 [1-2]
TNP (B), 0 ... +1800°C 19 [4.00]=0015 JP2 [1-2], [5-7] J2[3-4], 4 [1-2]
TBP-1 (A-1), 0 ... +2500°C 20 [4.00]=0016 JP2[1-2), [5-7] J2[3-4], 4 [1-2]

MpumeyaHuns.

1. lonoxeHne nepemMbldeK Ha KMNEMMHO-GITIOMHOM COeAuMHWUTENe AN HaCTPOWKM aHarnoroBbiX BXOOOB [AOIDKHO
COOTBETCTBOBATb MOMOXEHUIO NEPEMbIYEK HA aHaNOroBOM BXOA4E Ha MOAYMe YHMBEpPCarbHbIX BXOAOB, @ Takke COOTBETCTBOBATb

HOMepy napameTpa MeHo KOH('.bVIpraLWIVI aHanoroBoro Beoja oTee4aroLlero 3a Tn BXO4HOro curHana.

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

3. XapaKTepuCTUKN TUNOB BXOOHbLIX CUrHAMNoB nNpusegeHsl B pasgene 3.
4. Mopsgok KaJ'IVI6pOBKVI BXOZHbIX aHanoroBbIX CUrHanoB nNpuBeaeH B pasgene 11.

4
Al2
2EF T\
o
| O] 3l s
R : [,3- cal =
— oo
. 001
== T J3
— /:Ag,g
Al1 ___ B {
= rl —
= 16]4]2]
L T
Lo s
AO /no.:-:o 1i5 7
N\,

PucyHok 10.1 — lNMonoxeHne nepemblyek Ha nnare BXxogoB

10.3 Pexxum PABOTA

Mocne BbINONMHEHWs1 onepauuin KoHdUrypauum, perynatop nepesogsTt B pexum PABOTA (cm. rmaBy 6)
Haxumas knaeuwy [U]. OToT nepexop Takke OCYLIECTBMSETCS aBTOMATUYECKM MO UCTEUYEHUM OKOMO 2-X MUHYT,
[axe ecnu napameTpbl He Obinv MoauUUMPOBaHBI M HE HaXuMmarnacb HW OfHa Knasuwa, npubop nepevgeT B
pexum PABOTA. B pexnme PABOTA npoucxoaut mamepeHve n obpaboTka BXOAHbIX CUrHamoB NO 3agaHHOM
nporpamme, a Takke (oopMupoBaHMe BbIXOAHOMO YNpaBnsoLLEro BO3AENCTBUS.

[ns BOCCTaHOBIEHMA NapameTpoB HACTPOWKM MPEeAnpusTAS M3roTOoBUTENHA (YCTaHOBKa 3HAYeHWW no-
YMOJ4YaHUI0) Heobxo0anMo:

® OTKIMKYNTb NMUTaHME perynaTopa,

e HaxaTb knasuwy [¢],

e yaepxwvBas HaxaTon knasuwy [¢] BknounTb NuTaHue,

e OTNyCTUTL KNnasuwy [&].

Mocne npoBeaeHns AaHHOW onepaumn HeoBXoaAMMO NMPOU3BECTU COXPaHEHME NapaMeTPOB MO-yMOMYaHUo
B 3HeproHesasuncumon namaTu (cM. pasgen 6.5.5).

BrumaHue! Heobxodumo nomHUmMb, 4mo OaHHasi (hyHKUUs He umeem obpamHoeao delicmeusi.
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10.4 NMepepaToyHana cyHkuua NMUO-perynatopa MUK-22

Perynatop MWK-22 noctpoeH Taknum o6pas3om, 4To B npouecce paboTbl B KaxAbli MOMEHT BpeMeHu t Ha
BbIxoge perynatopa 6ygoeTr dopmupoBatbecs Bosgericteue Y(t) B 3aBMCUMOCTM OT BXOOHOrO CUrHana perynsitopa
E(t) — paccornacosaHve mexay BxoaHbIM napameTpom PV v 3agaHvem perynatopa SP.

3aBMCUMOCTb Mexay BXOoAHbIM curHanom perynstopa E(t) n BeixogHeiv Y(t) onpegenser nepegartoyHas
dyHKUMs perynsatopa. AnropuTM npeobpasoBaHUs perynatopa COAEPXWT TPy COCTaBnslolmMe perynsaropa:
nponopunoHaneHas  (M-coctasnswwas), wHTerpansHas (M-coctasBnswowas) w  anddepeHumansHaa  (O-
cocTaBnsoLias).

B 3aBncrMOCTH OT YCNOBHOMO pasMeLLieHnst 3TUX COCTaBMSALMX BHYTPU perynatopa byaeT onpeaenaTbecs
ero ctpyktypa ([10.15, 11.15]=0000 — napannensHas, [10.15, 11.15]=0001 — cmewaHHas) u nepegaToyHas
PYyHKLMSA.

Anroputmunyeckne cxembl MUA-perynatopa MUK-22 B crniydae napannenbHOW U CMELLaHHON CTPYKTYpbI
nokasaHbl Ha pucyHke 10.2.

Kp
E(t) 1 + f\+ Y(t)
0
d
T _
¢ dt
a)
Kp
Et) 1§ N ST
Kp | 1 =30
]; 0 +
d
T _
¢ dt
6)

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

CornacHo pucyHka 10.2 gnsa napannensHON CTPYKTYpbI perynstopa nepegaToyHas yHKUUS nMeeT BUA:

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

ONsi CMeLlaHHON CTPYKTYpbI perynatopa nepegatovyHas (byHKLI,I/Iﬂ nmMmeet Bna:

Kp | dE(t)
Y#)=Kp-E@®)+ Tj!E(r)dt +T,

roe Ky — KoahduumeHT nNponopumoHanbHOCTU perynsatopa (napaMmeTp MeHio koHdwurypaumm [1.00] nnu
[2.00]), T; — Bpems uHTerpupoBaHus perynsatopa (napameTp MeHl koHdurypauuu [1.01] unum [2.01]), Tz — Bpems
anddepeHunpoBaHns perynatopa (napameTp MeHo koHdurypauum [1.02] nnm [2.02]).

To ecTb MpM MCMNOMb30BaHWM CMELLAHHOW CTPYKTYpbl PEerynsatopa B CpaBHEHMM C napannenbHon T;
ymeHbLiaeTcs B Kj, pas.




45

10.5 Py4yHasa ycTaHOBKa napaMeTpoB perysimpoBaHusi No nepexogaHon PyHKLUmn
ob6bekTa perynupoBaHus

Ecnn 3agaHa nepexogHas byHKUMA OObekTa perynvmpoBaHus UNM OHa MoxeT ObiTb onpegeneHa, To
napameTpbl PerynvpoBaHns MOryT ObiTb YCTAHOBMEHbI COMMACHO YCTAaHOBOYHBIM AWPEKTMBaM, YKasaHHbIM B
cnpaBoyHuKax. MNepexogHas yHKUMS B NOMOXeHUU perynatopa «Py4HON pexum» MoxeT ObiTb 3anncaHa vepes
ckaykoobpasHoe W3MEeHeHWe YnpaBnsiowWwero BO3OEWCTBUA U XapakTep perynupyeMon BenuyuHbl  MOXeT
peructpupoBaTtbcs camonucueM. [Npu aTom nonyvaeTca nepexogHas pyHKUmMs, NpubnnsnTensHO COOTBETCTBYOLW AN
yka3aHHon Ha pucyHke 10.3.

Xopolwme cpegHVe BeNWYMHbI W3  YCTAaHOBOYHBIX MNapaMeTpoB perynatopa AalwT  crneaywlowve
aMnupuyeckune popmynei:

M - perynaTtop:
KoadhduumeHT yecunermsa Kp ~ L / [D * Ko]
MW - perynaTop:

KoadpduumeHT ycunenma Kp ~ 0,8 * (L /[ D *Ko] )
Bpewmsi niterpmpoBanusa Ty~ 3 * D

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

Bpems nHterpuposanna Ty ~ D
Bpemsa anddeperumposanna Tp~ 0,4 * D

Y
Y
2
. e > Ko=x/y
.
X

v

D

PucyHok 10.3 - lNepexolHas ¢hyHKyus o6bekma peaynupogaHusi ¢ caMo8blpagHUBaHUEM

Y — ynpasnisioLlee BO3gencTeme

y — ynpaBnsioLiee Bo3gencTane

X — perynupyemas Benm4mHa

t — Bpem4a

D — Bpems 3agepxku

L - Bpems BbipaBHMBaHMSA

Ko — nepegaToyHbIvi KO3 MUmMEHT 06beKTa perynupoBaHus.
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11 KannbpoBka 1 npoBepka npudopa

Kannbposka npubopa ocyLiecTBnseTcs:

e Ha 3aBoge-usrotoBmTene npu Bbinycke npnbopa

e [Monb3oBaTenem:
- MpU CMeHe Tuna gartyvka (nepekoHgurypaumm npnbdopa)
- MpU 3ameHe Aart4yvka
- MPY U3MEHEHWN ONVNHBI MUHWIA CBA3N

BHumaHue!!! Bxod Ha yposHuU Kanubpoeok 16, 17, u 18 MeHI KOHGbueypayuu 603MOXKeH
mornbKo 05151 py4HO20 pexxuma pabomel peaynamopa.

11.1 KannbpoBkKa aHanoroBbIX BXO4OB
11.1.1 NMopsaaok KaNMBPOBKU YHUPULIMPOBAHHbIX BXOAOB

B pexwume koHUrypaumm yctaHoBUTe NapameTpbl COOTBETCTBYHOLLME:
- TMNy Wwkansl aHanorosoro Bxoga Al1 — 3.00
- TMny aHanorosoro Bxoaa Al1 — 3.01
- MonoxeHune geummaneHoro pasgenutens — 3.04
- HmxHunin npepen pasmaxa wkanbl — 3.05
- BepxHun npegen pasmaxa wkanbl — 3.06

Hanpumep, yctaHoBneHbl napameTpbl yHUduuuposaHHoro Bxoga Al1:
- 3.00=0000 un 3.01=0000 cooTBeTcTBYytOLLME (0-5, 0-20 MA).

Py4Has kanubpoeka

1) B pexume KkoHdurypauum yctaHoBute napametp 16.00 "KanmbpoBka Hynsi aHanorosoro Bxoga Al1
(napameTp)". MoaxntoumTe k aHanorosomy Bxoay Al1 perynatopa MANK-22 o6pa3uoBbiil NICTOYHUK MOCTOAHHOIO TOKa
COrnacHO Cxeme BHELUHUX coeanHeHun (cMm. npunoxexnve b1, B.2). YctaHoBute BenuumHy curHana pasHyio 0 MA
unn 4 MA B 3aBMCUMMOCTM OT MUCMNOMHEHMS KaHana, cooTeeTcTBytowyto 0% aAvanasoHa. Haxumas knasuwm [A] unn
[¥V] yctaHoBute Ha gnucnnee NMAPAMETP 3HaveHve B TexHMYeckux eguHuuax, cooTtBetctBytowiee 0% BXOQHOro
curHana. Haxatb knasuwy [¢']. Cm. paszgen 11.1.4 - Tunbl 4ATYMKOB U pekoMeHAyeMble Npeaesbl KanuGpoBKu.

2) ABTomaTtuyecku ycTaHoBuTcA napametp 16.01 "KanubpoBka Makcumyma aHanorosoro Bxopa Al1
(napameTp)". YcTaHOBUTE BenuYMHY curHana pasHyo 5 MA unn 20 MA B 3aBUCMMOCTWU OT MCMOMHEHMSA kaHana,
cooTBeTcTBytowyto 100% pavanasdoHa. Haxumas knasvwwn [A] wnn [V] yctaHosute Ha gucnnee NMAPAMETP
3HauYeHVe B TEXHUYECKMX eanHMLax, cooTeeTcTayoee 100,0% BxoaHoro curHana. Haxats knasuwy [¢].

3) Ansa 6onee TouHOM KanUMBpPOBKK kKaHana nosTopuTe onepaumnio 1 n 2 HeCKonbKo pas.

Aemomamuyeckasi Kanubpoeka

1) B pexume koHdurypaumm ycrtaHoBute napameTp 16.00. MNpu HaxaTum knasuwuv 3BM BknovaeTcs
aBTOMaTuyeckas kanubposka, 4TO conpoBoxgaeTcsa MuraHvem napametpa 00 (npu kanubposke Hyns). [pu
muraium 00 Ha amcnnee 3ABOAHHA HyxHO mopaTb Ha BXOA CUrHam KOTOpPbIi COOTBETCTBYET Hauvamny LiKanbl U1
HaxaTb knasuwy BBIA. Knasuwa BBIO durkcnpyeT HoBOE 3HaYeHue kanubpoBKu.

2) Notom HaxaTb knasuwy 3BA. Ha nHaukaTope HayHeT muratb 01. Mopavite Ha BXOA CUrHam KOTOPbIA
COOTBETCTBYET KOHUy Lkanbl. HaxvuTte knasuwy BBIA ans dukcnpoBaHusa 3HaveHusa kanmbposku. Kanubposky
pekomMeHOoBaHO NPONTK ABa pasa.

YcTtaHoBMB napameTpbl Bxoga Al1 ypoBHsi 3, aHanmorM4yHo npou3BeauTe KannmbpoBKy aHanoroBoro Bxoga
Al2 (BHelwHsA 3agaHHas Touka). [MapameTpbl kannbpoBku aHanorosoro Bxoga Al2 17.00 - 17.01.

Heobxodumo nomMHUMb, 4TO Nocne NpoBeAeHNs KannbpoBkn HEOGX0AMMO NPON3BECTUN 3anMcCb NapaMeTpoB
KannbpoBKkN B 3HEProHesaBnCUMyto namsiTe (CM. pasgen 6.5.5), B npoTMBHOM crnyyae BBefAeHHas uHdgopmaums He
ByaeT coxpaHeHa Npu OTKIIOYEHUN MUTaHNS perynsTopa.

11.1.2 Nopspok kanMbpoBKN BXOAOB ANA NOAKMNIOYEHUS AaTYMKOB TEPMOMETPOB
CONpOTUBNEHUA

lNopsidok kanubposku 8xo0008 O NOOKMOYEHUs damyuko8 mepmomempoes coripomusneHusi TCM 50M:
1) B napameTpax koHdurypaumm, ypoBeHb 2 yCTaHOBUTb:
Twvn wkanbl aHanorosoro Bxoaa Al1 3.00=0002

2) Togkniountb MarasuH conpotueneHun P4830/1 (unn aHanornyHblii nNpubop C aHanorMyHbIMK
XapaKTepucTUKaMmn He XyXe ykasaHHbiX) k Bxogy Al1 BMecTo noAkmnyaemoro gaTtyvka tepmonpeobpasoBaTtensi
CONPOTMBIEHNSA COTNACHO CXEME BHELLHNX coeanHeHun (cM. npunoxenne b.4, B.5).

3) Ha marasvHe conpoTVBNEHUA YCTAHOBUTL 3HAYEHWE COMPOTUBMEHWUS Ansi BbIOpaHHOro Tuna gartdvka
39,225 Om, COOTBETCTBYIOLLEE HaYanbHOMY 3Ha4YeHuIo nNpu kanuwbposke. HaxaTtb knasuwy [¢]. Cm. pasgen 11.1.4
Tunbl 4ATYNKOB U pekoMeHayeMble nNpeaernsl KanndpoBKu.

4) B pexume koHgwurypaumm yctaHoBuTe napameTp 16.00 "KanuGpoBka Havana wkansl Bxoga Al1".
Haxumas knasuwmn [A] vnu [V] ycTaHoBUTE Ha Aucrnnee 3HavyeHWe, COOTBETCTBYLLEe TemrnepaType Havana
Wwkans! npu kanudpoeke "-50,0°C". HaxaTb knasuwy [¢].

5) ABTOMaTMyeckn yctaHoBuTca napameTp 16.01 "Kannbposka koHua wkanel Bxoga Al1".

6) Ha marasvHe cOnNpOTUBIEHUA YCTAHOBUTb KOHEYHOE 3Ha4yeHue COMpPOTMBIEHUSA Npu kanubposke And
BblGpaHHOro TMna gatyunka 92,775 Om.

7) Haxxumasa knasuwn [A] unu [ V] ycTaHoBUTE Ha AWCnnee 3HaYeHne, COOTBETCTBYIOLLEeEe KOHLY LuKarbl
npv kanubposke "200,0°C". Haxatb knasuwy [¢].

8) Ans 6onee TouHOM KanUMBPOBKM kaHana NOBTOpUTE onepauun 3 — 7 HECKONbKO pas.
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11.1.3. KannubpoBka Bxoaa AnAa nogkniovyeHus 4aTymkoB TEpMOMETpPOB
conpoTtusneHus TCM 100M, TCI 1000, TCIM 50N n Tepmonap
Kannbposka Bxoga Npov3BoauTCs aHanorn4Ho kanvbposke Bxoga TCM 50M, 3a ncknioveHMeM ycTaHOBKM
WHbIX 3HA4YeHMN Ha4vana v koHua wkansl Ana TCI, HayanbHbIX U KOHEYHbIX 3HAYEHUI COMPOTUBIIEHUI Ha MarasuHe
COMNPOTUBIEHUS.

Ons Tepmonap npu KanvbpoBKe YycTaHaBnMBaeTcs TWM TepMonapsbl.

K knemmam kanubpupyemoro

aHanoroBoro BxoAa MoaKmo4MTb KanmbpaTtop HanpskeHus, Hanpumep auddepeHumnanbHbIi BonbTMeTp B1-12 (1nu
aHanornyHbli Npubop C aHanorM4yHbIMU XapakTeEpPUCTMKaMU He Xyxe YyKasaHHbix). [anee kannbpoBaTb kaHan
aHanornyHo TepMOMeTpaM COMPOTUBIIEHMS, YCTaHaBMMBas HayanbHble W KOHEYHblE 3HAYeHWUs HanpshKeHWH,
KOTOpble COOTBETCTBYIOT Hayany v KOHUY LiKanbl BbibpaHHon Tepmonapsbl (cM. Tabnuuy 11.1.4 - Tunbl gatymkos n
pekomeHayemble nNpeaernsl kKanmbpoBkm).

11.1.4. Tunbl JaTYMKOB N peKOMeHAyeMble npenenbl KanMbpoBKu

Tabnuua 11.1.4. Tunbl 4ATYMKOB 1 pEKOMEHAYEMbIE Npeaerbl KanvbpoBKu

NpepenbHble MNpeaenbHble 3Ha4YeHUA MonoxeHune
lpanyvpoBouHas WHANLMpYeMble BXOZHOro cUrHana npu nepeMblyek Ha
Tun XapakTepucTuka 3HavYeHus Npu Kkanu6poBke npubopa nnaTte BXoAoB
patyunka
MapameTp n HCX KanuépoBke
Al1-3.00 npu6opa
Al2 — 4.00 pubop Hauvan. KoHeuHoe | Al1-J1 J3
3HavyeHue 3Ha4YeHue Al2 — J2 J4
0-5 mA 0 MA 5mMA [5-6]
0-20 mA 0,0 ... 100,0 % 0 mA 20 mA [5-6]
4-20 MA unu B 4 vA 20 mA [5-6]
0000 0-10B JlnHeniHas YCTaHOBIEHHbIX 0B 10B [3-4] [5-6]
0-2B TEXHUYECKNX 0B 2B [5-6]
0-75 mB eanHnuax 0mB 75 vB [1-2]
0-200 mB 0 mB 200 vB [3-4]
0-5 mA Ksanparvinas 0 mA 5mMA [5-6]
0-20 MA AP 0,0 ... 100,0 % 0 MA 20 MA [5-6]
4-20 MA unu B 4 mA 20 mA [5-6]
0001 0-10 B ﬁf’eﬂ ::’;"'iggf’“ KaK yCTAHOBIEHHbIX 0B 10B | [34] [5-6]
0-2B yCTaHaBﬂv;BaeTCﬂ TEXHUYECKNX 0B 2B [5-6]
0-75 mB eanHuLax 0 mB 75 mB [1-2]
0-200 MB KBa/paTU|Has WKana) 0 mB 200 MB [3-4]
0002 TCM 50M, W100=1,428 -50,0 °C... +200,0°C | 39,225 om 92,775 om [3-4]
0003 TCM 100M, W10=1,428 -50,0 °C... +200,0°C | 78,450 om 185,550 om [3-4]
0004 TCM p.23 -50,0 °C... +180,0°C | 41,710 om 93,640 om [3-4]
0005 TCHN 500, W10=1,391, Pt50 -50,0 °C... +650,0 °C | 40,000 om 166,615 om [1-2] [3-4]
0006 | TCn ;?1036 Wieo=1,391, -50,0°C... +650,0°C | 80,000 om | 333,230 om [3-4]
0007 TCHN p.21 -50,0 °C... +650,0°C | 36,800 om 153,300 om [3-4]
0-5 MA JlnHeapusoBaHHas 0 MA 5MA [5-6]
0-20 mA 0,0 ... 100,0 % 0 MA 20 MA [5-6]
4-20 A (Bxoa kanubpyeTcs kak unu B 4 mA 20 MA [5-6]
0008 0-10B NNHEWHbIN, 3aTem YCTaHOBEHHbIX 0B 10B [3-4] [5-6]
0-2B ycTaHaBnvBaeTcsi TEXHNYECKMX 0B 2B [5-6]
0-75 mB nMHeapu3oBaHHas eanHuLax 0 mB 75 mMB [1-2]
0-200 mB wkana, cM. pasgen 11.2) 0 mB 200 mB [3-4]
JInHeapusoBaHHas
(Bxoa kanubpyeTcs kak
TNWHENHbIN, 3aTeM * AnanasoH . .
0009 Tepmonapa ycTaHaBMBaeTCs Tepmonapsi [3-4] [1-2]
nMHeapu3oBaHHast
wkana, cM. pasgen 11.2)
Tepmonapa o - -
0010 THK (J) THKK (J) 0... +1100°C 0 mB 63,792 mB [3-4] [1-2]
Tepmonapa o
0011 TXK (L) TXK (L) 0 ... +800°C 0 mB 66,442 mB [3-4] [1-2]
Tepmonapa o
0012 TXKH (E) TXKH (E) 0 ... +850°C 0wmB 64,922 mB [3-4] [1-2]
Tepmonapa 5
0013 TXA (K) TXA (K) 0... +1300°C 0wmB 52,410 mB [3-4] [1-2]
Tepmonapa 5 ] ~
0014 TMAM10 (S) TMMN10 (S) 0... +1600°C 0 mB 16,777 vB [3-4] [1-2]
Tepmonapa o
0015 1P (B) TNP (B) 0 ... +1800°C 0 mB 13,591 mB [3-4] [1-2]
Tepmonapa o
0016 TBP-1 (A1) TBP-1 (A-1) 0 ... +2500°C 0 mB 33,647 mB [3-4] [1-2]

curHana cBoboaHbIx KoHLoB Tepmonapsl. (CM. MpunoxeHue B — meHto koHdurypauum n. 3.08, 3.09, 4.08, 4.09).

I'Ipumeqal-wle. HasHaueHue nepemMblvek:

1. J1 1 J3 — aHanorossbiit Bxoa Al1, J2 n J4 — aHanorosbi Bxog, Al2.

2. Ecnu ko Bxopy nogkntoyaetcs Tepmonapa (3.00, 4.00=0009-0016), To B perynsatope eCTb BO3MOXHOCTb KOMMEHcaLum
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11.2 JluHeapun3sauua aHanoroBbix BxogoB Al1 n Al2

DyHKUMS NUHeapu3aumMm nogymMHeHa aHanorosbiM Bxodam Al1 u Al2. JinHeapmsaums faeT BO3MOXHOCTb
NpaBuIbHOTO (hM3NYECKOrO NPeaCTaBEHUS HEMMHEVHbBIX PErynmpyemMbiX 1 U3MepsieMbiX MapaMeTpoB.

* C nomowpbio ruHeapu3auuu MOXHO npou3eodumsb, Hanpumep, Kanubpoeky emkocmel 6 numpax, mempax
Y P pumep POsKY Y P
Ky6ULI6'CKUX unu Kunoepammax npoOmea, 8 3asucumocmu om u3mMepeHHoeo 8X00H020 CcueHana YPOBHsA 8 eMKoCcmu.

Mpn vHoukaumm nuHeapusyemon BenunyuHel Bxoga Al1 n Al2, onpegensowmymmn napameTpaMmy sSiBNAOTCA
Hayano W KoHeL LkKanbl (NPOLEHTHOE OTHOLIEHWE K [AnanasoHy W3MepeHus), MOroXeHUe AeuMManbHOro
pasgenuTens, a Takke 3KBUOUCTAHTHbIE OMOpHble TOYKM nuHeapu3auun. KpuBas nuHeapusaumm UMeeT
«MNPEnoMIIEHUsI» B OMOPHbIX TOYKaX.

11.2.1 NMapameTpbl NuHeapusauum Bxoaa Al1 n Al2
Hanpumep, napameTpbl nMHeapu3sauum Bxoga Al1 cnegytowime (ans sxoga Al2 aHanormyHo):
YpoeeHb 2. KoHgpucypayusi aHanozoeozo exoda Al1

[3.00] =0008 - Twn wkanel aHanorosoro sxoga Al1 - nnHeapnsoBaHHas
[3.01] Twvn Bxoga Al1

[3.02] KonuuyecTtBo yyacTkoB NuHeapusaumm exoga Al1

[3.04] TlMonoxeHune pgeumMmManbHOro pasgenurens npu nHavkaumm sxoga Al1

YpoeeHb 12. Abcuucchl ONMOPHbLIX MOYeK JIuHeapu3ayuu exoda Al1

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

YpoeeHb 13. OpduHambl ONMOPHbIX MOYeK TuHeapu3ayuu exoda Al1

[13.00] OppavHaTta Ha4arnbHOro 3Ha4YeHus (CUrHan B TEXHUYECKNX eguHuuax ot -1999 no 9999)
[13.01] OppguHata 01 To4kK
[13.02] OppguHata 02 To4kK
[13.18] OppguHata 18 To4kK
[13.19] OppguHata 19 To4kK

11.2.2 OnpepeneHne onOpPHbIX TOYEK IMHeapusauum
11.2.2.1 OnpedeneHue Konuyecmea OropHbIX MOYEK TUHeapu3ayuu.

Onpegenutb 1 3agaTb HeobxoAMMOE KOMMYECTBO OMOPHbIX TOYEK NuHeapusauun B napametpe [3.02].
Mpenenbl nsmeHennst napametpa [3.02] ot 0000 go 0019.

Bbibop HeobxoaMmoro KommMyecTBa OMOPHBIX TOYEK NMHeapusauuyM MNpou3BOAMTCH U3 coobpaxeHus
obecneyeHnss HeoH6xoaNMON TOYHOCTU N3MEPEHUSI.

11.2.2.2 OnpedeneHue 3Ha4yeHUl OMOPHbIX MOYEK JIUHeapusayuu.

[ns Kaxxgoro 3HavYeHns HaMuMpyemoro BxogHoro curHana Yi (B TexHudecknx eguHumuax ot —1999 no 9999
C y4yeTOM JeuumanbHOro pasgenutens) BblYMCIUTb — COOTBETCTBYHOLYK — (DU3MYECKYD  BENUYMHY U3
COOTBETCTBYIOLUNX (PYHKLMOHAmNbHbLIX (FPaayMpoBOYHbIX) Tabnuy unu rpadmyeckn U3 COOTBETCTBYIOLLEN KPUBOW
(Mpy HEOBXOAUMOCTUN MHTEPNONMPOBATL) U 3a4aTh 3HAYEHNE AN COOTBETCTBYHOLLIEN OMOPHON BEMMUYMHBLI BXOOAHOTO
dusnyeckoro curHana Xi (B %, ot 00,00% #o 99,99%).
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CooTtseTcTBytowme 3HadeHns Xi (B %, ot 00,00% fo 99,99%) BBoaATCa B napameTpax Ha yposHe 12:
YpoeeHb 12. Abcuucchbl ONMOPHbIX MOYeEK JIUHeapu3ayuu exoda Al1

[12.00] A6cumcca HavanbHOro 3HayYeHust (B % OT BXOOHOrO curHana)
[12.01] A6cumcca 01 TOUkM
[12.02] A6cumcca 02 ToukM
[12.18] A6cumcca 18 Toukm
[12.19] A6cumcca 19 Toukm

CooTtBeTcTBylOLWME 3HAYeHUs Yi (B TexHuyecknx eamHuuax ot —1999 go 9999 c yuetom geummanbHOro
pasgenutens) BBOAATCA B NapameTpax Ha ypoBHe 13:

YpoeeHb 13. OpOuHambl OMOPHbLIX MOYEK JIUHeapu3ayuu exoda Al1

[13.00] OppavHaTta Ha4anbHOro 3Ha4YeHus (CUrHan B TeXHUYeckux eanHuuax ot -1999 go 9999)
[13.01] OpauHata 01 TouKM
[13.02] OppauHaTta 02 ToukM
[13.18] OppguHata 18 To4kK
[13.19] OppguHata 19 To4kK

11.2.3 NMpumepbl NMHeapn3aLuMm CUrHanoB

Mpumep 1.
NHavumpyemoe 3HayeHve B PeanbHas xapaktepuctuka,
TEXHWYECKUNX eanHMLax npeacTasrieHHas rpaduyecku
°C A
OpguHaTta
3iToukn | 9999
JInHeapuso-
750,0 3-1 yu. BaHHas
OpguHaTta xapakTe-
2-1 TOYKM ¢ | puctuka
2-1 yu. o
OpavHata 350,0 100%
5 BXOOHOrO
1- TOYKM CUMHANa
1-7 .
y! | X
T >
20,00 50,00 / 60,00 / 99,99
HavanbHoe Abcuucca Abcuucca Abcumcca
3HayeHve 1-1 TOYKM 2-A TOYKM 3-1 TOYKMN

PucyHok 11.1 - JluHeapusauusi cueHana, nodasaemozo Ha 6xod Al1, npedcmaesneHHasi epaghuyecku
(kpusoli)

KoHepuaypupyembie napamempsi 0nsi npumepa 1:

[2.00] = 0008 [12.00] = 00,00 [13.00] = 0000 (MHAMUMpyeTcs «000,0»)
[2.02] = 0003 [12.01] = 20,00 [13.01] = 3500 (MHAMumpyeTcs «350,0»)
[2.04] = 000,0 [12.02] = 60,00 [13.02] = 7500 (MHAamumpyeTcs «750,0»)

[12.03] = 99,99 [13.03] = 9999 (nHamumpyeTca «999,9»)



Mpumep 2.

JInHeapusaums curHana cHUMaemoro ¢ Tepmonapbl rpagympoBku TI1168, n nogaBaemoro Ha Bxog Al1,
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JIlnHeapuszauma curHana, nogasaemoro Ha Bxoa Al1,

npeacTaBrieHHas rpagyMpoBOYHON Tabnuuen

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

Ons obecnevyeHns HeobXoOAMMON TOYHOCTU u3MepeHus Bblbvpaem 16 y4yacTKoB nuHeapusaumn 1
paccynTaHHble 3HayeHus B % BXOAHOrMO CUrHana Ans KaXaow OMOpHOM TOYKU BBOASITCA B COOTBETCTBYHOLLUMA

napameTp ypoBHen 12 n 13.

KoHgpuesypupyembie napamempsi Osisi npumMepa 2:

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

Twn wkanel aHanorosoro Bxoga Al1 - nnHeapusoBaHHada
KonunyecTtBo yyacTtkoB nuHeapusaumm sxoga Al1
MonoxeHne geuMmanbHOro pasgenuTens anga nHaukaumm exoga Al1

MapameTpbl ypoBHen 12 n 13 paccumTbiBalOTCS M BBOAATCH cornacHo Tabnuubl 11.2.

Tabnuua 11.2 - PacyeT 1 BBO4 NapaMeTpoOB NIMHeapu3aunm npuvepa 2

MapameTpbl ypoBHA 13 MapameTpbl ypoBHA 12
Homep 3HaueHue 3HaueHue OpOuHambI OMOPHbIX Abcyucchbl onopHbIx
ornopHom n3mepsieMon BXOAHOro movuek luHeapu3ayuu mod4ek nnuHeapu3sayuu
TOYKMU TemMneparypbl, curHana exoda Al1 exoda Al1
°C B MB Homep Beodumoe Homep Beodumoe
napamempa | 3Ha4YeHue, | mapamempa | 3Ha4eHue,
°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 aHanorosoro Bbixoaa

Mepen Havanom kannbOpPOBKM aHanNoroBOro Bbixo4a HeoOXOAMMO MPUBECTM B COOTBETCTBUE MONIOXEHUE
nepemMblyek Ha nnaTte npoueccopa npubopa. Tunbl BbIXOAHLIX CUFHANOB W MOMOXEHWe nepemMbluek npuseneHbl B
Tabnuvue B npunoxeHuun b.6.

YpoBeHb KanmbpoBKU aHanoroBoro Bbixoda umeeT Tpu napameTtpa. Napametp 18.00 ncnonbsyetcs ans
WHAOMKauuM aHanoroeoro Beixoda B %. Ecnn perynstop MUK-22 Haxogutcst B py4HOM pexume, TO B 3TOM MyHKTE
MO>XHa TaKKe NPon3BoauTb U3MEHEHUS COCTOSIHUST aHanorosoro Beixoga AO.

MyHkTHl 18.01 1 18.02 ncnonb3yoTca Ana KanubpoBKU HyNst U MakCMMyma aHanoroBoro Bbixofa. MNopsgok
KannbpoBKM CrieayoLLniA:

1) Mogkntounte Kk aHanorosomy Bbixogy AO perynstopa MWK-22 o6pasuoBblii amepuTenbHbIi Npnbop -
MunnnaMmnepMeTp NOCTOSAHHOIO TOKa.

2) B pexume koHdurypaumm yctaHosute napametp 18.01 "Kanubposka Hyns aHanorosoro Bbixoga AO".

3) Haxumass knaeuwm [A] wrm [V] ycTraHoBWTE BeENWYMHY BBLIXOAHOMO CWUrHama curHana no
mMunnuamnepmeTpy pasHyto 0 MA (unun 4 mMA), cooTtBeTcTByloLyto 0% AnanasoHa, B 3aBUCMMOCTU OT UCMOSTHEHUS
KaHana.

4) Haxatb knasuwy [¢].
5) ABTomaTu4eckn yctaHoBuTcs napameTtp 18.02 "KannbpoBka makcumyma aHanoroeoro Beixoga AQ"

6) Haxumass knasuwm [A] wnm [V] ycTaHoBWTE BENWYMHY BbLIXOAHOMO CWUrHama curHana no
MunnmamnepmeTpy pasHyilo 5 MA (unm 20 MmA), cootsetcTBylowyto 100% pAvanasoHa, B 3aBMCMMOCTM OT
WCMONHEeHUs KaHana.

7) Haxatb knasuwy [&1].

8) ABTomaTtunyeckn yctaHoBuTcs napameTtp 18.00 "Tect aHanorosoro Beixoga AO".

9) HaxaTtb knasuwy [¢].

10) Ans 6onee TOYHOM KanMBpPOBKM KaHana LUUKIMYeCckn NoBTOPMTE onepauuio 2 - 9 HECKOMbKO pas.

Heobxo0umo momHUMBb, YTO Nocne NPoBeAeHNs KanMbpoBKN He0BX0AMMO NPOU3BECTH 3anMcb NapaMeTpoB
(koadhhmLmMeHTOB KanMBPOBKM) B S3HEPrOHE3aBMNCMMYIO NamMaTb (CM. pasgen 6.5.5), B NpoTMBHOM criyyae BBeAeHHas
nHdopmauumsa He ByaeT coxpaHeHa Npu OTKITIOYEHUN NUTaHWS perynaropa.

3AMEYAHUSA 110 OlNEPALIUSIM KAJIMBPOBKU

B npouecce kanmbpoBku He TpebyeTcsa TouHoro paBeHcTBa curHanoB 0% u 100% guanasoHa. Hanpumep,
MOXHO NPOBOAMTL kanubpoBky ans curHanoB 2% u 98% pAwmanasoHa. BaxHO nuwb TO, 4TOGbLI MO UMdPOBOMY
WHAMKaTOPY YCTaHOBUTL 3Ha4YeHue, MakcumarnbHO 6rm3koe K yCTaHOBNEHHOMY 3HAYEHWUI0 BXOAHOMO UMW BbIXOOHOMO
curHana.

[nsi noBbIWEHNS TOYHOCTU W3MEPEHUSI BXOLHbIX aHanoroBbiX CWUrHanoB, a Takke (OPMMPOBaHUS
BbIXOAHbIX AHaroroBbiX CUrHanoB, AOMNyCKaeTCsl KanubpoBKYy Mpou3BOAUTL ANS BCeW uUenu npeobpasoBaHus
CurHarna c y4eToM BTOPUYHbIX NpeobpasoBaTenen.

Hanpumep, ona BxogHow uenu: damyuk — rnpeobpa3ogsamerns — peaynamop MUK-22 wncTodHuk
06pasuoBoOro curHana noaknioyaeTcd BMECTO AaTymka, a onepaums kanMbpoBKM BXOOHOIO curHana npovs3soamTes
Ha perynatope MWK-22. AHanornyHo Ans BeIxogHoW uenu: peaynsmop MUWK-22 — npeobpa3osamens —
UCMOSIHUMESIbHBIU MexaHU3M, W3MepUTENbHbI Npubop MNOAKMIOYNTL BMECTO WCMOMHUTENBHOrO MexaHu3ma, a
onepaumio kannubpoBKu BbIXOAHOIO cUrHana npoussecTtu ¢ perynsatopa MUK-22.
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12 TexHM4YecKoe obGcnyxmBaHue

12.1 MNpw npaBunbHol akcnnyaTauum perynatop MUK-22 He TpebyeT noBcegHeBHOro o6CnyXunBaHus.

12.2 MNeprnoanyHOCTb NpoUnakTUYEeCKnx 0OCMOTPOB N peMoHToB perynatopa MWK-22 yctaHaBnvBaeTcs B
3aBUCUMOCTU OT NPON3BOACTBEHHBIX YCITOBUIA, HO HE pexe ABYX pa3 B rof.

12.3 TMpu agnuTenbHbIX nepepbiBax B paboTe pekomeHayeTca oTkmovatb perynstop MUK-22 ot cetu
3NEKTPONUTaHUS.

12.4 Bo BpemMsa nNpounakTM4yecknx OCMOTPOB: NPOBEPHATb U YMCTUTL KabenbHble 4YacTu COoeAMHEHWUN
(sckpbiTve perynatopa MWK-22 He ponyckaeTcd), KNeMMHO-6MoYHble coeguHuTenu, MnpoBeEpPSATb MPOYHOCTb
KpenneHns 6rnoka, MOHTaXHbIX XXIyTOB, MPOBEPSATb COCTOSIHME 3a3eMMAIOLLMX MPOBOAHMKOB B MECTaX COEAVHEHUN.

12.5 Ouuctka npubopa. He ucnonb3ynte pactesoputeny n nogobHble BelecTsa. [ng ouncTku ycTponcTea
nonb3ynTecb CNMPTOM.

13 TpaHcnopTUpoBaHUe U XpaHeHune

13.1 TpaHcnopTtupoBaHue perynatopa MWK-22 ponyckaetcs TOnNbko B YNakoBke MNpeanpuUsTUS-
N3roTOBUTENSI U MOXET NPOM3BOANTCS NOObLIM BUAOM TpaHcnopTa.

13.2 MNpu nony4eHunn perynatopa MUK-22 y6eanTtbcst B NOMHOM COXPaHHOCTU Tapbl.

13.3 [locne TpaHcnopTupoBaHusa perynatopa MWUK-22 Heobxogumo BbigepkaTb B MNOMELEHUM C
HOpMarnbHbIMU YCNIOBUAMU HE MEHEee 6-TU YacOoB, TOSNbKO MOCME 3TOro MPON3BECTU PaCMaKkoBKy.

13.4 MNpefenbHbIN CPOK XpaHEHUS - OOMH rof.

13.5 Perynatopbl MUK-22 fomKkHbI XpaHUTLCS B CyXOM OTanfMBaeMoM Y BEHTUIMPYEMOM MOMELLEHUN Mpu
Temnepartype okpyxatollero Bo3ayxa oT MuHyc 40°C go nnmtoc 70°C n oTHocutenbHow BniaxHocT oT 30 go 80%
(6e3 koHageHcaumu Bnaru). aHHble TpeboBaHMA ABNAIOTCA peKOMeHAYEeMbIMMN.

13.6 Bo3gyx B nomeLleHUM He [OIDKEeH coaepxaTb MbIM M MPUMECUM arpeccuBHbIX MapoB W rasos,
BbI3bIBAOLLMX KOPPO3UIO (B YACTHOCTM: ra3os, CoAepKallnmx CEPHUCTbIE COEANHEHUSA UMM aMMMaK).

13.7 B npouecce xpaHeHUn Unu 3KCnnyaTauum He KnaguTe Tskenble npegmeTsbl Ha perynatop MUK-22 n
He noJaBepranTe ero HMKaKoMy MeXaHW4YeCKOMY BO3OEWCTBMIO, TaK Kak YCTPOWCTBO MOXET AedopMMpoBaTbCs U
noBpeauTbLCA.

14 MNapaHTUU usrotoBUTENA

14.1 MapaHTUHBIA CPOK yCcTaHaBnNuBaeTcsa 5 neT co AHA npoaaxu perynatopa MUK-22. [ina perynatopos,
KOTOpble MOCTaBNSATCS HA 9KCMOPT, rAPaHTUIHBIN CPOK 3KcnnyaTaumMm — 18 MecsiLeB CO AHS CNefoBaHNs X Yepes
[ocynapcTBeHHY0 rpaHmLy YKpauHbl.

14.2 N3rotoButens rapaHTupyeTt cootBeTcTBUe perynatopa MUK-22 texHnyeckum ycnosuam TY Y 33.2-
13647695-003:2006 npu cobnoaeHWn YCroBUIM XpaHEHUs, TPaHCMOPTMPOBAaHWSA, MOHTaXa MW 3JKcnnyaTaumu,
yKa3aHHbIX B PyKOBOACTBE MO 3KcnnyaTtaumm Ha perynatopsl MUK-22. MNpu HecobnogeHnn notpebuTenem AaHHbIX
TpeboBaHuii noTpebuTenb NMWAaeTCs NpaBa Ha rapaHTUHLIA PEMOHT perynatopos MUK-22.

14.3 Mo [OroBOpeHHOCTU C NoTpebuTenemM NpeanpuaTUe-m3roToBMTENb OCYLLECTBIISIET NOCNerapaHTUitHoe
TeXHMYeckoe OBCNyXMBaAHME, TEXHWUYECKYID MOOAEPXKY W TEeXHUYEeCKMe KOHCynbTauuMu Mo BCeM Buaam CBoeit
NPOAYKLMK.



NMPUNOXEHUA

MpunoxeHue A. FabapuTHbie U NpUCoOeAUHUTENbHbIE pa3Mepbl.

Pa3mepbi uHOukamopoe (ducniiees): TMTAPAMETP 3A4AHUE, BbiXxoa

‘." . PIRpE—
f [

N )
-.

:
%.

Bud Bud Bud
c3adu c6oky crepedu
(R
— il]l i —

\ ¥
o D 0 O 0 O

190 max (MoHmMaxkHasi 2ny6uHa) 96

PekomeHdyemasi monwuHa wiuma om 1 9o 5 mm.
PucyHok A.2 - [abapumHble pasmepb!

Pa3zmemka omeepcmul Ha wjume

! 150 min

150 min|

92 +0,8

PucyHok A.3 - Pasmemka omeepcmul Ha wume




MpunoxeHue b - Nogkno4veHue npubopa. CxemMbl BHELWHUX

coeavHeHun
MWK-22. Bug c3agm
-
X1 X1A 87 max
SRS HET e o =
L0009 02 701 E xes
o] i ] o &
mA, 2 =T
rrride i +U1 » @ 4l «3| +A0
3 - S| GND1 +s| -on «al 4o é
— w4 I ] «z| Dot 2
o -DI2 - Do2
O I mA, V| " " _\: f Q
A aid —wl +A +®2 po3
X2 D .'g’ - 50| GND2 -5 8 « | Dpos oD
~ — ~| +2 - TERM >N +24V
L N 220 B — &| RGND - -24v

X2, KB3-25-11-0,75

PucyHok b.1 - lNodkmodeHue KrnemmHo-b6r104Ho20 coeduHumensi Kb3-25-11-0,75 k peaynsmopy MUK-22

MUK-22. Bug c3agm

-
et 115 max —
X1 X1A \
P1 P2
o oo, e V|| e
Yoo cvom - +«F
L] =T
P2 JP1 & EB K1 S? K2 :Z K3 S? K4 @
O
R el YL *o| DI
RTD1
X2 L e I i IR O D D D D §
CYNVRN Iy S ey BB o IS
L N~2208B e N S_+a ~
o3 - —»|v[ GND2 wl B Tt ! n r\l‘
of 412 *| RGND . I I I I IR
- b e e A P IR I EEBEE
+ @ -AOQ o 24V
21 22 23 31 32 33 41 42 43 51 52 53

X2, Kb63-28P-11-0,75;
KB3-28K-11-0,75;
KB53-28C-11-0,75

PucyHok b.2 - lNodknoyeHue KneMmHo-61104H020 coeduHUmernsi
- KB3-28P-11-0,75 (c pene),
- KB3-28K-11-0,75 (c meepdomenbHbiMu pene),
- KB3-28C-11-0,75 (c onmocumucmopamu)
K peaynsmopy MUK-22
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B.1 Cxema pacnonoxeHusi CUrHanoB U rabapuTHble pa3mepbl KIIeMMHO-GJT04HOIo
coeauHutena KB3-25-11

MoakntoyeHne aHanoroBbIx
MCMOMHUTENbHBIX YCTPOWCTB K
npubopy — cM. npunoxexue b.6

MoakntoyeHne ANCKPETHBIX BXOO0B
K npubopy cMm. npunoxeHve 6.11

MopkntoyeHne kabens WHpnkaTop
KIEMMHO-6104HOro NOAKIMIOYEHNS BHELLHETO
coegvHUTens — CM. WUCTOYHMKA NUTaHus 24B
npunoxexue b.3 K Knemmam 23, 24
PacnonoxeHne [ — 87 max _—

nepemMblyek ana
HaCTPOWNKN BXOO0B

X2A X2B

e
/|

e

+Di1 « 3| +AO
RTD1 |
8- -Dit «=| -A0 E
v+ |+ 2| +pi2 « 2| Dot g
< T 3| D2 «wn| Dpo2
mA, V| ] =
+ > wn +U2 — f" +, <+ N
RTD2 —A - pos
o SR GND2 - -B -« M DO4

. 4 #2 | TERM .
/ 5| ROND | o -2av Y
/ ] l

MoaknioveHve MopkntoyeHne MoaKnoYeHne ANCKPETHBIX Hoxkw (2 wr.)
AATYMKOB K uHTepcpeiica RS- MCMOMHUTENbHbIX YCTPOVICTB ANA YyCTaHOBKM
npuéopy — cm. 485 —cm. N Harpysok — CM. KB3-25-11 Ha
npunoxexve 5.4 npunoxetue B.10 npunoxexve 6.7 penbc DIN35x7,5

PucyHok b.3 - Cxema pacrnofioxeHusi cueHanoe u 2abapumHbie pasmepbl KIeMMHO-67104HO20
coeduHumensi K63-25-11

MpumeyvaHums.
1. KnemmHo-6n04HbIN coeguHnTens KB3-25-11 npeaHasHayeH ans moHTaxa Ha penbc DIN35x7,5.
2. Hencnonb3yembie KneMmmbl KnemmHo-6noyHoro coeaunHutensa Kb3-25-11 He nogkntoyaTb.

3. HasHaueHune nepemblvek HacTponkun Bxogos JP1, JP2 — cm. npunoxexue b.4.



B.2 Cxema pacnonoxeHuAa CUrHanoB n FaﬁapMTHble pa3mMepbl KIeMMHO-6J104HbIX
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coeanHutenen Kb3-28P-11, Kb3-28K-11, KB3-28C-11

MoaknoyeHe AMCKPETHLIX BXOJ0B MHgukaTop nogayum MopgxntoyeHune kabens MHauvkaTopbl
K npubopy. +DI (+24B) - oBwywit nuTaHus =24B Ha KNeMMHO-61104HOr0 BKIIOYEHUA
ONCKPETHbIX BXOAOB — CM. knemmebl 15, 16 coegnHUTend — CMm. ONCKPETHbIX
npunoxexne 6.11 npunoxexve b.3 BbIXOA10B
COOTBETCTBYHOLLMX
KaHanos
115 pha / / W
PacnonoxeHue ~ e / |« e X
nepemMblyek Ans X2A 7 T o
HaCTPOWNKN BXOO0B
= - <+
s & s e
@K1§ZK2§ZK3:ZK4@
r mA, V \
+—> = 4 0| DI
RTD1 o ),
o3 - —»|™| GND1 [<*S| +DI i g
W =
mA, V +1 DI2 D @ o
rroz” |2 [N A ralinslinslins
o1 -—» GND2 —u| -B llllll.lll-lll]
L o +2 —>| RGND | ==l ailail & s ool s«
«— |~ *A0 /| [5| +aav 512|25(2|2|5|2]2|5|2|2
«—|o| -a0 /|| -2av
7 21 22 23 31 32 33 41 42 43 51 52 53
[\ . _
~
Moaknioyexne MoaknioveHve
nHTepderica RS- TepMuHaTopa
485 —cm. uHTepdpeiica RS-
npunoxexue 5.10 485
MoakntoyeHre ANCKPETHbIX
MCMOMHUTENbHbIX YCTPOWCTB
Bbixogos DO1,002,003,D04 —
MopkntoyeHne MoakntoyeHne aHanoroBbIx MoakntoyeHue CM. NpUNoXxeHue:
AaTYMKOB K MCMOMHUTENbHbBIX YCTPOWCTB K MCTOYHUKA NUTa- B.7 — pene
npuGopy — cM. npuGopy — CM. NpUroxeHue HUSI AUCKPETHbIX B.8 — TBepaoTenbHble pene
npunoxexve b.5 b.6 BbIX040B (24B) B.9 - onTocumumcTops!

PucyHok b.4 - [JuazpamMma pacnonoxeHus cuzHanos u eabapumHbie pasmepbl KIeMMHO-6/104HbIX
coeduHumeneti Kb3-28P-11, Kb3-28K-11, Kb3-28C-11

MpumeyvaHums.

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

2. Heucnonb3syemble KnemMmbl KNnemMMHO-6no4YHbix coegunmtenen Kb3-28P-11, KB3-28K-11 n KB3-28C-11
He noakmnyaTb.

3. HasHaueHune nepemblvek HacTponkun Bxogos JP1, JP2 — cm. npunoxexue bB.5.

4. Tlepemblika JP3 npegHasHayeHa AN NOAKMIOMEHUS TepMuHanbHoro pesuctopa (120 Owm),
yctaHoBneHHoro Ha nnate Kb3-28P-11, KB3-28K-11 unn Kb3-28C-11. 3amkHyTOe coctosiHne JP3 cooTBeTcTBYET

NMOAKIIOYEHHOMY TEPMUHANBHOMY PE3UCTOPY.
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B.3 - Cxema pacnanku kabens KnemMmHo-61104HbIX coeguHuTenen Kb3-25-11-0,75,
KB3-28P-11-0,75, Kb3-28K-11-0,75 n Kb3-28C-11-0,75, a Tak)ke BHeLUHUe CUrHanbl
perynaTopa:

K K53-25-11, K53-28P-11
KB3-28K-11, KBE3-28C-11

K perynsatopy MWUK-22

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

1 9 GND1

2 22 +1
Hymepaums 3 10 +U1
KOHTaKTOB B 4 23 GND2
paszbeme IDC-10G 5 11 +12

6 24 +U2

7 12 TMPF

8 25 +5V

9 13 AGND

10

P2B
IDC-16G

1 1 +DI1

2 14 -DI1

3 2 +DI2

4 15 -DI2
Hymepaums
KOyHTaETI(;lB B 5 3 TXA+
pasbeme IDC-16G 6 16 TXB-

7 4 TERM

8 17 RGND

9 \ 5 +A0

10 \ 18 -AO

11 \ 6 DO1

12 \ 19 D02

13 \ 7 DO3

14 \ 20 DO4

15 \ 8

16 \ 21 -24V

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

PucyHok b.5 - Cxema pacnatiku kabesnsi KneMmMHO-61104Hbix coeduHumeneli Kb3-25-11-0,75,
Kb3-28P-11-0,75, K63-28K-11-0,75 u K63-28C-11-0,75

Mpumeyanue. Kabenb coeagmHntens Kb3-28P-11, Kb3-28K-11 unun KB3-28C-11 aHanornyeH kabento
coeanHutTens Kb3-25-11.
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B.4 NMopakntoyeHne pgaTynkoB K npubopy ¢ nomoubio K63-25-11

MUcTOoYHMK aHanorosoro
curHana kaHana 1

JP1

[ ]

KnemmHas konoagka Kb3-25-11

-

+U1

AHanorosbI BXoa

o]

GND1

Al1 kaHana 1

JP2 +1

+U2

AHarnoroBbIl BXoA,
Al2 kaHana 2

< @
McTo4HUK aHanorosoro
CUrHana KkaHana 2

GND2

+12

O Nl o ] Al WO N

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

PucyHok b.6 - lModkmo4deHue yHUGuyupo8aHHbIX aHano2o8bix 8xodos peaynsamopa MUK-22

UcTo4HMK aHanorosoro
curHana kaHana 1 RTD1

JP1

KnemmHas konoaka Kb3-25-11

-

RTD1

+U1

Ananorosbii Bxog Al1
kaHana 1

—

GND1

JP2 +H1

+U2

AHanoroBbili Bxoa Al2
KaHana 2

GND2

UcTo4HUK aHanorosoro
curHana kaHana 2 RTD2

+12

| Nl o o A W N

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

PucyHok B.7 - lNodknroueHue damyukos memnepamypsl murna TCM, TCI1 k aHanozo8bimM 8xodam

peaynssimopa MUK-22

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

[dnana3oH BxogHoro Bxog Al1 Bxon Al2

CUrHana MonoxeHne nepemblvkn JP1 MonoxeHne nepemblvkn JP2

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

0—20MA [1-2], [5-6] [1-2], [5-6]

4 —20 MA [1-2], [5-6] [1-2], [5-6]

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

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

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

TCM, TCI, Pt, TXKK (J), TXK (L),
TXKH (E), TXA (K), TAM10 (S), [1-2], [5-7] [1-2], [5-7]
TNP (B), TBP-1 (A-1).

MpumeyvaHune. CmelleHne BxogHoro curHana 4-20MA yctaHaenueaetcs nporpammHo, cm. n.3.01, 4.01

KOHUrypaumm.




11 unun K63-28C-11

McTo4HUK aHanorosoro
curHana kaHana 1
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B.5 NMoaknio4yeHne AaTYMKOB K npubopy ¢ nomolbio KB3-28P-11, KB3-28K-
JP1 KnemmHasi konogka KB3-28P-11
KB3-28K-11
I:l KB3-28C-11
1 +U1 AHanorosbili Bxoa Al1
2 kaHana 1
GND1
3
JP2 b
4 +U2 Ananoroebii Bxog Al2
KaHana 2
5 GND2
6 +12

McTo4HUK aHanorosoro
CUrHana KkaHana 2

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

PucyHok b.8 - [NodknoueHue yHUpuUUUpo8aHHbIX aHano2o8bix 8xo008 peaynsmopa MUK-22

WcTo4HMK aHanorosoro
curHana kaHana 1 RTD1

JP1 KnemmHas konoaka

[ ]

/

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

RTD1

| Ananorosbii Bxog Al1
KaHana 1

RTD2

Ananorosbili Bxog Al2
KaHana 2

McTouHMK aHanorosoro
curHana kaHana 2 RTD2

N EETE
I 2 | GND1
JP2 3 1
[ 1]
4 +U2
F: 5 GND2
6 +2

Fne JP1 n JP2 — nepemblukm, ycTaHOBMNEHHbIE Ha knemMmMHol konogke K63-28P-11, KB3-28K-11, KB3-28C-11.

PucyHok b.9 - lNodknoyeHue 0amyukos memnepamypbl muna TCM, TCI1 k aHanozosebiM 8xodam peaynsmopa

MUK-22

MonoxeHne nepembivek JP1 n JP2 ana HacTponkn BXOAOB NpMBEeAEHO B Tabnuue:

[Owana3oH BxogHoOro Bxona Al1 Bxopn Al2

CUrHana MonoxeHne nepemblvkn JP1 MonoxeHne nepemblvkn JP2

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

0—20MA [1-2], [5-6] [1-2], [5-6]

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

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

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

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

TCM, TCI, Pt, TXKK (J), TXK (L),
TXKH (E), TXA (K), TAM10 (S), [1-2], [5-7] [1-2], [5-7]
TNP (B), TBP-1 (A-1).

MpumeyvaHune. CmelleHne BxogHoro curHana 4-20MA yctaHaenuBaeTtcs nporpammHo, cm. n.3.01, 4.01

KOHUrypaumm.
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B.6 Moaknto4yeHne UCNOSNTHUTENbHbLIX YCTPOMUCTB K aHanorosomy Bbixogy AO

|
KnemmHas konoaka K63-25-11 "
—_— +
AHanorosbIn +A0 17 AHanoroBasi
BbIxoA AO Ru HAFPY3KA
(ynpasnstoLiee -AO 18
BO34encTeue)
IH — BbIXOZ4HOW TOK aHanoroBoro Bbixoda, RH - Harpy3ka
PucyHok b.10 - lNoOknoyeHue aHanoeoebix Hagpy30kK ¢ nomouibto Kb63-25-11
KB3-28P-11 n
KnemmHas konogka KB3-28K-11
KB3-28C-11 +
AHarnorosbiit +AO 7 AHanoroBas
Bbixog AO 8 Ru HATPY3KA
(ynpasnstowee -AO
BO3aelCTBMe) .

PucyHok b.11 - lNoOknto4yeHue aHanoeo8bix Hagpy3ok ¢ nomowbto Kb3-28P-11, Kb3-28K-11, Kb3-28C-11

—
10

E

o [

XP1

©
o

o
(=]

2[4
13

CE
LK)

Sloo

(3]
-

MonoxeHne nepemMblyek Ha nnate

[unana3oH BbIXOAHOTO curHana
npoueccopa (CM. PUCYHOK BbILLE)

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

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

PucyHok b.12 - NonoxeHue nepemMbidek Ha rname rnpoueccopa 0151 8bibopa Ouarna3zoHa aHa0208020 8bixoda
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B.7 NMoakntoyeHne auckpeTHbIX Harpy3ok k Kb3-25-11 n Kb3-28P-11

VD
KnemmHas konoaka Kb3-25-11 P N— ----- \
: RH :
| ]
= T DO1 19 [ = sonbue
- +
= DO2 20 :'_" MEHbLUE

- +
= . DO3 2 :'—" CBo6GoAHO Nporpammu-
—_ ) DO4 22 - D-l_—" pyemMble BbiXxoaa

—_—
I: ) O6wun
! 23 BbIXO40B | Ob6wwin
- o \ - |+ Harpy3ok
24V || 2%V

PucyHok b.13 - [NodkntovyeHue duckpemHbIX Hagpy30okK ¢ nomowbto KbB3-25-11

MpumeyaHus.

1. TMpu noakmoYeHNM WHAOYKTUBHBLIX HAarpysok (pene, nyckatenu, KOHTaKTopbl, COfneHouabl U T.M.) K
OUCKPETHBIM TPaH3UCTOPHbIM BbIXO4aM perynaropa Bo n3bexaHue BbIXO4a M3 CTPOs BbIXOAHOrO TpaH3ncTopa 13-3a
60onbLLIOro Toka camMoVHAYKLMK NapannenbHo Harpy3ke (06mMoTke pene) HeobxoaMMo ycTaHaBnMBaTh GIOKUPYHOLLWIA
avog VD — cMm. cxeMy noaknodeHnsi. BHeWHWIN Ao ycTaHaBNmMBaTh Ha KaxaoM KaHare, K KOTOpoMy MoAKMoveHa
WHOYKTMBHAsA Harpys3ka.

Tun yctaHasnusaemoro avoga KO209, KO258, 1N4004...1N4007 wnu aHanorn4yHblA, pacCcyMTaHHbIM Ha
obpaTHoe HanpsixeHne 100B, npsimoni Tok 0,5A.

MHgukaTopsbl
WHavkaTtop [ 115 max - BKJ'IPO‘-IeHVIEl
nogayu % pene
N 2 S 2 2 COOTBETCTBYIO
LMX KaHanos

15, 16

nuTaHus 2333 3333 =
=24BHa OO NO ‘bUNP1 X2A x2B
Krnemmbi (Joo0 0000 =l
N ¢ O ™ N ¢ © 0
=)

K1
mA, V
* 1= +U1 —»o| -DI1
RTD1 o e OJP"’ %
o - —» GND1 | +DI E
[ =
A +11 P o DI2 @ @ ©
rRmo2 | T2 o NI YT LYy
o1 - »| ©| GND2 —o -B lr!||]||-|||—|
L o +2 —3%| RGND |[A [clclelalalalololole]e|«
JAN
«—|~| A0 G| 28V 5|12(26(2(2|5(2(2|6(2|2
« o -AO —5|  -24v
/ 21 22 23 31 32 33 41 42 43 51 52 53
DO1 DO2 DO3 DO4
fonblle MeHblue
MopkntoveHne MogkntoyeHne ANCKPETHbIX
MCTOYHMKA NUTa- MCMOSHUTENbHBIX YCTPONCTB
HWS1 AUCKPETHBIX 1 Harpy3oK COOTBETCTBEHHO
BbIXOA0B (24B) Bbixogos DO1,002,D03,D04

PucyHok b.14 - [NodkntoveHue duckpemHbix Hagpy30k ¢ nomowibto K63-28P-11

MpuMeyaHMsa No NCNONb30BaHUIO AUCKPETHbIX BbIXOAO0B.

1. Curnansl DO1-DO4 sBnstoTcs cBoboaHO-NporpaMmmMmmupyemMbiMu. T.e. ecnin kakon-nmbo 3 curHanos DO1-
DO4 He 3apgencTBOBaH B CTPYKType BbiOpaHHOro tuna perynsatopa (cm. napameTp 10.03 u 11.03), To cBo60OAHLIN
[OMCKPETHBIN BbIXOO MOXET B COOTBETCTBMU C BbliOpaHHOW Nnorvkor paboTbl U ycTaBkaMu yrnpaBnsTbCs OOHUM M3
BblIOpaHHbIX aHanoroBbix curHanos (cMm. napameTpsbl 5.00, 6.00, 7.00, 8.00).

2. Ha pnarpamme nogkntodeHus KB3-28P-11 ycnoBHO nokasaHO pacrnonoXeHne W HasHayeHue
nepekntovatomx KoHTaktoB pene K1, K2, K3, K4.

3. KoHTakTbl BbIXOAHbIX pene yka3aHbl B MOMOXEHNM BbIKITIOYEHO, T.€. NMpU 06eCcTo4YeHHONn 06MOoTKe pene.

4. Hencnonb3yemble KneMmmbl knemmMmHo-6rno4yHoro coegunmntens KB63-28P-11 He nogkntoyaTsb.
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B.8 NMoakntoyeHne auckpeTHbIX Harpy3ok kK KB3-28K-11

[nckpeTHble BbIXOAbI BbINOMHEHbI B BUAE TBEPAOTENbHLIX pene, Npu 3ToM norndeckomy “0” cootseTCcTBYET
pPa3oOMKHYTO€E MOMIOXEHWEe KOHTaKTOB, a Nnornyeckon “1” - 3aMKHyTOe COCTOSIHME BbIXOAHbIX KOHTakToB pene CP u
HO.

Kaxablii OUCKPETHbI peneiiHblid BbIXOA, ranbBaHUYeckM M30NMPOBaH OT APYIUX AMCKPETHbIX BbIXOZOB U
OPYrux Lenen perynaropa.

WuankaTtop
MHﬂMKaTOp nogayun BbixogHoe pene BKIno4eHua pene
nMTaHna=24B 1-ro kaHana 1-ro kaHana

\ \

\
&

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

Knemmbl
NUTaHNA CXEM
ynpaBneHus perne

' [

16

HO 1
HO 2
HO 3

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

) ) )

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

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

PucyHok b.15 - [Nodknto4eHue duckpemHbix Hagpy30k ¢ nomouwibio K63-28K-11

Hpumeqal-wm no UcnoJsib3o0BaHUKO AUCKPETHbLIX BbIXOA40B.

1. Ha pucyHke yCrnoBHO NokasaHo pacnofioXXeHUe U Ha3HauYeHUe 3aMblKaloLLMX KOHTaKTOB BbIXOAHbLIX pere
kaHanos DO1-DO4.

2. KoHTakTbl BbIXOOHbIX pene YKa3aHbl B MOJIOXKEHUU BbIKINOYEHO, unn npu obecToYeHHol cxeme
ynpasneHua pene.

3. Hencnonb3yemble kneMmmbl KnemmHo-6rouHoro coeanHmtensa KB3-28K-11 He nogkntoyathb.
4. MakcumanbHoe noTpebneHue (Cxem ynpaBreHWsl) 4YeTblpex BKIOYEHHbIX KaHanoB OT BHELUHEro
WCTOYHUKA NOCTOSIHHOIO Toka 24B — 80MA.

5. HanpsikeHne BHELIHEro UCTOYHMKA NUTaHKs - HecTabununsmpoBaHHoe, (20-28) B nocTosiHHOro Toka.
6. Mapa guCKpeTHbIX BbIXOA0B MOXET BbINOMHATL POSb OAHOIO MMMYNbCHOro Bbixoaa (b — M).
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B.9 NMoakntoyeHne auckpeTHbIX Harpy3ok k Kb3-28C-11

[MCKpeTHble BbIXOA4bl BbINOMHEHbI B BWAE OMTOCMMWUCTOPOB CO BCTPOEHHBIM [ETEKTOPOM HyneBOro
HanpsbkeHus asbl. Jlormyeckomy “0” COOTBETCTBYET 3aKpbiTOE COCTOSIHME CMMUCTOpa , a forudeckom “17 —
OTKPbITOE COCTOSIHME.

Kaxxablil BbIXOA ranbBaHUYECKM U30MMPOBaH OT APYrMX AUCKPETHBIX BEIXOLOB U APYrMX Lienei perynatopa.

BbixogHom WHavkaTop
WHankaTop nofadv ontocummucTop BKIIOYEHNs 1-r0
nuTaHna=24B 1-ro kaHana KaHana
H5 H1 H2 H3 H4
= = = = =
VO1 V02 VO3 VO4

Knemmbl
NUTaHUS CXeM

g Gl Bl

o [

16

N (3] <
-l

L1
L
L

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

Bbixog DO1 Bbixog DO2 Bbixogq DO3 Bbixog DO4
1-11 KaHan 2-n kaHan  3- kaHan 4-n kaHan

PucyHok B.16 - lModknoyeHue ducKkpemHbIX Hagpy3oK ¢ rnomouwibto Kb3-28C-11
Hpumeqal-wm no UcnoJsib3oBaHUKO AUCKPETHbLIX BbIXOA40B.

1. Ha pucyHke yCnoBHO nokasaHO pacrnonoXeHue 1 Ha3HavyeHve BbIBOAOB ONTOCMMUCTOPOB kaHanos DO1-
DO4.

2. Hencnonb3yemble kneMmMbl KnemmHo-6rouHoro coeanHmtensa KB3-28C-11 He noaknoyats.

3. MakcumanbHoe noTpebneHve (cxem ynpaBneHUsl) 4YeTbipex BKMOYEHHbIX KaHanoB OT BHELLUHEro
NCTOYHMKa NOCTOSAHHOIo Toka 24B — 80MA.

4. HanpsieHue BHELUHEro CTOYHUKA NMTaHus - HecTabunuaupoBaHHoe, (20-28) B nocTosiHHOIo ToKa.

5. MNapa AUCKPETHbIX BbIXOAO0B MOXET BbINOMHATL POfb OAHOIO MMNYMbCHOTO Bbixoda (b — M).

PekomMeHaaumm no Mcnosib30BaHMIO MarIOMOLUHbIX ONTOCUMUCTOPOB.

ManomoLlHble  ONTOCMMMUCTOPbI  MpeAHas3HaYeHbl Ans  KOMMyTauuu Lener nepemMeHHOro  Toka.
OnTocMmucTopbl 06eCNeYMBalOT raribBaHNYECKYHO U30NALMIO YNPaBSOWNX Lienel OT CUMOBbIX Y HENOCPeACTBEHHO
ynpaBnsloT MOLWHbIMA CUNOBLIMU 3fIEMEHTaMU - MONYNPOBOOHUKOBBLIMU CUMWCTOpPaMK, KOTOPble OTKPbIBAOTCS
UMMNYNbCOM TOKa OTpuUaTenbHOW nonspHocTW. ManoMoLlHble ONTOCMMUCTOPbI MOTYT Takke YnpaensTb Napomn
BCTpPEYHO-NapanienbHO BKMOYEHHbIX TUPUCTOPOB.

K ogHOMYy ManomoLHOMY OMTOCMMMCTOPHOMY BbIXOAY MOXET MOAKMYaTbCA TOSMbKO OAWMH BHELUHWN
CUMUCTOP MW OfHa napa BCTPeYHO-napansienbHO BKOYEHHbIX TUPUCTOPOB.

VIMNynbCHBIV BLIXOAHON TOK MAasniOMOLLHOIMO ONTOCUMMMUCTOpA MOXeT gocturatb 1A, HO TOMbKO B MOMEHT
BKIMOYEHMST BHELLUHEro CMMMCTOpa (MnM napbl TUPUCTOPOB), MO3TOMY HEmb3s MCMONb30BaTb 3TOT BbLIXOA Kak
penenHbIn, Harpyxas ero NOCTOSHHOW Harpy3kol. [Mpu NOAKMYEHUM BHELUHMX CUMMUCTOPOB CreayeT YyYuTblBaTb
orpaHuyeHue no ynpasnsioLemMy BbIXOAHOMY TOKY MariOMOLLHOIO BbIXOQHOrO ONTOCMMUCTOpA.
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Kaxgblh BbIXOOHOW OMTOCMMMUCTOP C BHELHWM MOLLHbIM CUMUCTOPOM (MNM Mapon TUPUCTOPOB) MOXET
ObiTb noakntoveH k nobon dase (A, B unu C). Kaxabll BbIXOLHOW OMNTOCUMUCTOP WMMEET CBOW BCTPOEHHbIN
[EeTeKTop HYyNeBOro HanpspkeHns asbl MO3BONSAET BKIOYATb HArpysKy TOMbKO MPY MUHUMAaNbHOM HanpskeHWn Ha
Hen.

PekomeHayeMble cxeMbl MOAKTIOYEHNS BHELLHUX CUMUCTOPOB M Harpy3ok NnpuBeaeHbl Ha pucyHke b.17.

KB53-28C-01
DO1 — DO4 R1 FU1

/N3 /N

~220V
__J VS1
C1
R2 _I_ RH N
1 1 | ey RN
{4 1

rae, VS1 BHeWHni i cMMUCTOp, YCTAHOB/IEHHbIN Ha paavaTtop;
R1 pe3uctop MJIT-1-360 OM-5%, ponyckaembiii gnanasoH 200...390 OmM;
R2 pe3uctop MJIT-1-330 OM-5%, nonyckaembi gnanasoH 200...390 Owm;
R3 pe3uctop MJIT-1-39 OM-5%, gonyckaembin anana3oH 33...68 Owm;
C1 koHpeHcaTop K73-17-630B-0,01 mk®-10%, nonyckaembi gnanasoH 0,01...0,1 Mk®;
RH pe3nctmBHas Harpyska;
FU1 nnaBkui npeaoxpaHuTens.

PucyHok 5.17 — Cxema nodkoyeHuUsi HeWwHe20 cumucmopa
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B.10 Cxema nogknioyeHus nHtepcenca RS-485

Br-485 (RS232/485), n
BMW-52 (USB/485)

Mpeobpa3oBaTenb NHTEPENCOB

nn

PucyHok b.18 - OpzaHusayusi uHmepgelcHol ces13u Mex0y KOMIbMeEPOM U pezyrsamopamu

L oo 1200m
R1
= RS485
RzD o :I“
Lo '
RGND
A+ B- A+ B- A+ B- |7 fo 32 yerpoitcTs A+ B-
01 02 03 31
MUK-22 MUK-21 MUK-25 MTP-8

1. K komnbloTepy MoxeT ObITb NoAkmnoyeHo Ao 32 perynaTopoB, BKM4vas npeobpasoBaTenb MHTEPdENCOB

BM-485 (BMA-52).

2. O6wasa anuHa kabenbHOM NMHUN CBA3N He JoMmkHa npeBbiwaTe 1200Mm.

3. B kauecTtBe kabenbHOM NMMHUN CBA3N npeanoYTUTesibHO UCNOMb30BaTh 3KPAHMPOBAHHYKO BUTYHO Napy.

4. [OnvHa oTBeTBNeHun L, 4omkHa ObiTb Kak MOXHO MEHbLLEN.

5. K uHTepdencHblM BXOA4aM perynsaTtopoB, PacroOfoXeHbIM B KpamHUX TOYKax COEAMHUTENbHOW IMHUK
HeobXoAMMO MOAKMYMTE [Ba TepMUHanbHbIX pesucTopa conpoTuBneHnem 120 Om (R1 u R2).
MopkntoyeHne pesuctopoB k perynatopam NeNe 01 — 30 He Tpebyetcs. MNogknioyeHne TepMUHanbHbIX
pesucTopoB B 6rnoke npeobpasoBanus uHTepdencoB BIMN-485 (BlNU-52) cmotpn B TO Ha BIN-485
(BMNMN-52). MopakntoveHne TepmmnHanbHux pesuctopoB B MUK-22 cmotpu npunoxerne 610 (pucyHok B.19,

5.20).
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KnemmHas konogka Kb3-25-11 JInHnsa ceasu
\ (skpaHvpoBaHHas BuTas napa)
MpuemonepeaaTink +A 13 ( )
RS-485 o B 14 .
|
- eRw [}
120 Om i RGND | 16
GND — ] N \
100 Om i Mopkmiodenne | BbicokoomHas
| BHYTPEHHEro , 3emns
| TepmuHaTopa |
L o 1

PucyHok b.19 - PekomeHOyemasi cxema rnooknodyeHuUst uHmepgpetica RS-485 ¢ nomowibro K63-25-11

KB3-28P-11 JInHna ceasn
KnemmHas konoaka KB3-28K-11 (sKkpaHMpoBaHHas BuTas napa)
KB53-28C-11
MpuemonepeaaTumk +A 12
RS-485 o o_j -B 13 ( )

1200m  JP3 | RGND | 14 N
GND ]
1000 |mmmmmmmmm BbicokoomHas
—— M 1 MoakrnoyeHne !

' 3emnsi
TepMuHaTopa i
1

1
e

PucyHok B.20 - PexkomeHOyemasi cxema rnodkmoyeHus uHmepgbetica RS-485 ¢ nomowbto KB3-28P-11,
KB3-28K-11 unu K63-28C-11

MpumeyaHnsa no ncnonb3oBaHuio UHTepdenca RS-485.

1. Bce otBeTBMTENU NpreMo-NepenaTyukoB, NMPUCOEAMHEHHble K OOHOM oOLen nepeparolient nuHUK,
[OIMKHbI COrNacoBbIBaTbCSA TONBKO B ABYX KpaliHUX Toukax. [nnHa oTBETBMNEHWI JOMKHA ObITb Kak MOXHO MEHbLLEN.

2. HeobxoaumocTb aKkpaHMpoBaHus kabeneit, No KoTopbIM nepegaeTcsa UHGOopMaUus, 3aBUCUT OT AMNWHbI
KabesbHbIX CBS3ei 1 OT YPOBHS NMOMeX B 30He Npokragaku kabens.

3. MNp1meHeHne aKpaHMPOBaHHOW BMTOWN Mapbl B MPOMbILLUMEHHBIX YCNOBUAX SBNSETCA NPeAnoYTUTENbHbIM,
MOCKOIbKYy 3TO obecneynBaeT Nony4yeHe BbICOKOrO COOTHOLLIEHNS CUTHan/WyM 1 3aLimTy OT CUH(A3HOW NOMEXM.

4. Tlepembiika JP3 npegHasHayeHa p[ns  noaknoyeHns TepMuHanbHoro pesuctopa (120 Owm),
yctaHoBneHHoro Ha nnate Kb3-28P-11, KB3-28K-11 unn Kb3-28C-11. 3amkHyToe coctoaHue JP3 cooTBeTcTByeT
NOAKIIOYEHHOMY TEPMMHATOPY.
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B.11 MoaknoyeHne AUCKPETHbIX BXOAOB (AaTYMKOB) K Npubopy

BHELHWI UCTOYHUK
nutaxdusa =24B

/ KnemmHas konoaka KB63-25-11

] Bxopn DI1
i+ HaTunk 9
1

+DI1
_ oy L Y3
=]+ " +DI2 N
—~ 12 -DI2 g

OaTumk 2
Bxopn DI2

PucyHok b.21 - [NodkntovyeHue duckpemHbix 8x0008 (0amyukos) K npubopy ¢ nomouwbto Kb3-25-11

y KB3-28P-11
B
n:faLl:'::M:221§HHMK KnemmHas konogka KB3-28K-11
KB3-28C-11
Oatyuk 1
Bxon DI1
' — 9 N, 5
— |+ 10 +DI =
~ 11 D12 |
HOaTtumk 2 Bxon DI2

PucyHok b.22 - lNodknoveHue duckpemHbix 8xo008 (Gam4ukos) Kk npubopy ¢ nomowbro K63-28P-11,
KB3-28K-11 unu Kb63-28C-11

MpuMeyaHue. B kayecTBe OaTYMKOB AMCKPETHbLIX CUrHanoB MOMYT WCMOJSIb30BATbCA KOHTaKThl (pene,
nepeknoYaTen u ap.), a Takke TPaH3MCTOPHbIE KoK (HanpumMep, oTKpbIThI konnektop NPN-TpaHsucTopa)



68

Mpunoxenne B CBoaHasa Tabnuua napameTpoB perynatopa MUK-22
Tabnuua B.1 - CBogHasa Tabnvua napameTpoB perynatopa MUK-22

Eaun- 3HaueH.
MyHKT n HULbI Avanaso no- Lar name- Pas- n
MeHIo apameTp nusme- N3MEHEHNA ymon- HeHuA aen pumetanne
napameTpa
peHus YaHUIO
YpoBeHb 1. HacTponka napameTpoB perynstopa kaHana 1

1.00 KoadbcpuumeHT yeunenus | eq. 000,1 - 050,0 010,0 000,1 10.5

1.01 Bpems nHTerpupoBaHusi | cexk. 0000 — 6000 0260 0001 10.5 | 0000 — oTkn.

1.02 Bpewms Cex. 0000 — 6000 0000 0001 10.5 | 0000 — oTkn.
anddepeHUnpoBaHust

1.03 CkopoCTb KoppeKLum %lcek. | -99.9 —99.9 0.0 0.1 5.9 YpoBeHb MeHto 9
BbIXxo4a perynsitopa no
BHELUHEMY UCKPETHOMY
BXogy

1.04 Tun TeXHONOrM4Yeckomn 0000 — abcontoTHas 0000 Cwm.puc
CcUrHanusaumm 0001 — B.1,B.2

OeBUaLMOHHast

1.05 TexHonorn4yeckas TEXH. 000,0 Mnagwwin Cwm.puc | C yyeTom geumm.
cUrHanusauus en. OT —1999 o 9999 paspsag B.1,B.2 | Pasgenutens
OTKIMOHEHUSA KMUHUMYM» Bxoga Al1

1.06 TexHonorn4yeckas TEXH. 000,0 Mnagwwi Cwm.puc | C yyeTom geumm.
curHanusaums en. OT-1999 no 9999 paspsn B.1,B.2 | PasgenuTens
OTKIMOHEHUS Bxoga Al1
«MaKCUMyM»

1.07 M'mcTtepesuc: TEXH. 000,0 000,1 Cm.puc

- TEeXHONOrn4ecKoi en. 000,0 — 090,0 B.1,B.2
curHanusauuu;

- 2-X NO3ULMOHHOTO; B.7

- 3-X NO3NLMOHHOTO

perynsiropa.

1.08 [Maponb BXxoaa B pexunm 0002 6.5.5 | YcraHoBneHo
KOHpurypauum Ha 0000 — 9999 N3roToBUTENEM
YPOBHW 2 — 19

YpoBeHb 2. HacTpoWika napameTpoB perynsaropa kaHana 2

2.00 KoadbdpuumeHT ycunenus | eq. 000,1 — 050,0 010,0 000,1 10.5

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

2.02 Bpewmsi CeK. 0000 — 6000 0000 0001 10.5 | 0000 — oTkn.
anddepeHUnpoBaHns

2.03 CkopocCTb KoppeKLuum %lcek. | -99.9 —99.9 0.0 0.1 5.9 YpoBeHb MeHto 9
BbIXo4a perynsiropa no
BHELUHEMY UCKPETHOMY
BXoay

2.04 Twun TexHonorn4yeckomn TEXH. 0000 — abcontoTHas 0000 Cwm.puc
CUrHanusaumm en. 0001 — B.1,B.2

/MUWH [eBuaLmoHHas

2.05 TexHonornyeckas TEXH. 000,0 Mnagwwun Cwm.puc | C yyeTom geumm.
curHanusaums en. OT1-1999 no 9999 paspsan B.1,B.2 | PaspenuTens
OTKIMOHEHUSA KMUHUMYM» Bxofa Al2

2.06 TexHonornyeckas TEXH. 000,0 Mnagwwun Cwm.puc | C yyeTom geumm.
curHanusaums en. OT1-1999 no 9999 paspsan B.1,B.2 | PaspenuTens
OTKMOHEHUS Bxoaa Al2
«MaKCUMyM»

2.07 ncTepesuc: TEXH. 000,0 000,1 Cm.puc
- TeXHOSOrMYeCcKon en. 000,0 — 090,0 B.1,B.2
cuUrHanmsaumu;

- 2-X NO3ULIMOHHOTO; B.7
- 3-X NO3NLMOHHOIO
perynsTopa.

2.08 Maponb Bxoaa B pexum 0002 6.5.5 | YcraHoBneHo

KOHpurypauum Ha 0000 — 9999 n3roToBUTENEM

YPOBHWM 02 — 19
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BepxHuidi npegen
pasmaxa LKasbl
3.06 MAX

IMcTepesnc TeXHOOMUYECKOW CUTHAIUE aLun
1.07

1.05

HuxHWiA npeaen

pas3mMaxa WwKanbl e
3.05

4 CpaflatbiBaHne curHanusatopa MAX

Bkn [Jrssoramennncanas > SRR TN | W | S ————
/

OTtkn

A CpabarosaHue

/ curHanmaatopa MIN

BKn ............................................................. 7, CRLCEEEEEERE TR
Otkn

PucyHok B.1 - paghuk cpabambigaHusi abconmomHol mexHonoauyeckoul cueHanusayuu (1.04 = 0000)

TMCTepE3NC TEXHOMOTMYECKOW CH rHanusauuu
1.07
m— eeen NN BN NN TEEE B . .. .
— SN BN G SN BN B B B . .
3ajaHas Touyka

(sp) - oy (B (R N (S to—" — - N G

BepxHuii npeaen
pasmaxa LKanbl
3.06

HuxHUiA npegen
pasmaxa LKanbl -
3.05

CpabatbieaHne curHanusaropa MAX

3
Bkn (

OTKN
- CpabatbiBaHue
BN [ttt e e /. curHanmaaropa MIN
7
OTKN

PucyHok B.2 - paghuk cpabambigaHusi 0eguayUuoHHOU mexHosio2udeckol cueHanusayuu (1.04 = 0001)
lMpumeyaHue. [eBMaUMOHHAa TeXHOMOMMYecKasi CUrHanuW3auusi WCMonb3yeTcss Korda HYXHO CUrHanu3vpoBaTb
OTKITOHEHNE TEXHONOrMYeckoro napameTpa OT 3Ha4YeHWs 3aJaHHOW ToYkM Ha 3HadveHue BctaBok MIN[1.05] MAX[1.06] (MIN[2.05]

MAX[2.06] — ans kaHana 2 perynsitopa), a abcontoTHas — Koraa Hy)XHO CUrHanMaupoBaTh Bbixog napameTpa 3a BctaBku MIN[1.05]
MAX[1.06].
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MNMpunoxeHue B. (MpoaomkeHue)

MpogomkeHne Tabnuupl B.1 - CBogHas Tabnvua napameTpos perynatopa MAK-22

Epn- 3HaueH.
MyHKT HULUbI [Ounana3oH nameHeHus no- Lar usme- | Pas-
MEHI0 Mapametp n3me- napameTpa ymon- HeHus aen Mpumeyane
peHus YaHUIO
YpoBeHb 3. KoHdurypaumsa aHanorosoro sxoga Al1 perynsartopa kaHana 1
3.00 Twn Wkanksl aHanoroBoro 0000 — nuHenHbIN 0000 11.1.4
Bxoaa Al1 0001 — kBagpaTMyeckui
0002 - TCM 50M
0003 — TCM 100M
0004 —rp.23
0005 — TCIM 50r1, Pt50
0006 — TCIM 100r1, Pt100
0007 —rp.21
0008 — nuHeapu3oBaHHas
LwKana
0009 — Tepmonapa
NHeapu3oBaHHasi
0010 — Tepmonapa TXK (J)
0011 — Tepmonapa TXK (L)
0012 — Tepmonapa
TXKH(E)
0013 — Tepmonapa TXA (K)
0014 — Tepmonapa TIM10
(S)
0015 — Tepmonapa TIP (B)
0016 — Tepmonapa TBP (A-
1)
0017 — nHTepdencHbIn - 3HayeHne
BBOA 3anucbiBaeTcs ¢
KoMnbloTepa
3.01 Twn Bxoga Al1 0000 - 0-5, 0-20 mA 0000 11.1.4 | JencreyeT Ha
0001 — 4-20 mA TUNbI
3.00=0,1,8
3.02 KonunyecTso yyacTkos eq. 0000 - 0019 0000 0001 11.2.2 | CBsi3aHHblE
NHeapu3aummn Bxoga napameTpbl
Al1 n.n.12.00-12.19n
n.n.13.00-13.19
3.03 MocTosiHHasi BpemeHun ceK. 000,0 - 600,0 000,0 000,1 Mpume- | 000,0 — oTkn.
BXOOHOrO LMpOBOro HaHve
dunbTpa
3.04 MonoxeHune 0000,
aeummanbHoro 000,0 000,0
pasgenutens 00,00
0,000
3.05 HwxHW1 npegen TEXH. -1999 — 9999 000,0 Mnagwwi
pa3smaxa Lkarbl en. paspsa
3.06 BepxHui npegen TEXH. -1999 — 9999 000,0 Mnagwwni
pa3maxa Lkarnbl en. paspsig
3.07 Honyctumas CeK. 0000 - 005,0 Mpume- | 3awwmrta ot
ONUTENbHOCTb HaHve UMMYMbCHbIX
MUMMNYMbCHOW NoMexum nomex *1)
3.08 MeTtop TemnepaTypHon 0000 — pyyHas koppekuums T=Tnam+Tkop.pyu
KOppeKLUUM BXOAHbIX 0001 — aBTOMaTUYeECKas
curHanos OT Tepmonap KoppeKuus (Mo BHELLUHEMY T=Tunsm+Tkop.aBT
AaTynky)
3.09 3HayeHue TemnepaTtypbl °C O1-99,9 010 999,9 000,0 Tkop.pyu
B PEXUME pyYHOW Mpn 3.08=0000
KOPPEKLUMM BXOOHbIX
CUrHasoB OT Tepmonap
YpoBeHb 4. KoHdurypauma aHanorosoro Bxoga Al2 perynaTtopa KaHana 2
4.00 MapameTpbl ypoBHs 4 CwMm. napameTpsbl
...... aHarnornyHbl YPOBHsi 3
4.09 napameTpam ypoBHs 3
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MpumeyaHus Kk ypoBHAM 3, 4
*1) Donyctumas onuTenbHOCTb UMMNYTbCHOM NOMEXU.

Ecnn B kakom nnbo uukne namMepeHus TEXHOMOrMYecKoro napameTpa oBHapyXXeHO ero M3MeHeHue, TO
npegnonaraeTcs BO3MOXHOCTb [JEWCTBMS MOMEXM U BbIXOAHOW curHan cdopmupyeTcs (C y4eToM ycpeaHeHus
W3MEPUTENBHBIX 3HAYEHWI) MO WCTEYEHUN YCTAHOBIIEHHOTO BPEMEHW ANMTENbHOCTM MnomMexu. To ecTb, ecnu
ONUTENBHOCTb U3MEHeHUs curHana 6onblie 3agaHHOrO0  Thowexs, TO 3TO W3MEHEHME pacLEeHMBaeTCd Kak
€CTeCTBEHHOE 1 NPUHMMaeTCs B AarnbHelLyo 06paboTKy ¢ 3a0epKKon BpeMeHU Trowexw-

A MapameTp Bxog 6roka
t, °C
201 Bbixoa
Bxoa PunbTp
200 . »| MMNyNbCHBIX >
i | 1 | nomex
-~ — - Tc
T< TI'IOMeXl/I s romexy
Bbixop 6noka '—--—
— OKCNOHeHUuManbHbIN
200 i unbTp
T,c

PucyHok B.3 - BriusHue doriycmumoti dnumersibHocmu riomMexu (myHkmsi meHro 3.07 unu 4.07 0ns 1 unu 2
KaHana coomeemcmeeHHO)

____________________________________________________________________ |
0.3.07 1.3.03 n.3.00, 3.01,33(.)%2,33(.)%4, 3.05, 3.06 i

)

1

Al dunbTp 1
OKCNoHeHuuU Mpeo6GpasoBaHue :

UMNYNBECHBIX E—p anbHbINA »| curnana patumka > |

nomex dunbTp (nuHeapusaums) CurHanHa |

vHOyKaumo |

n 1

perynupoea 1

HVe 1

Al2 PuneTp OKCNoHeHUM Mpeo6pasosaHue :
»| UMNYNECHBIX f—p anbHbINA »| curHana patumka > !

nomex bunbTp (nuHeapu3aums) 1

:

1

n.4.07 n.4.03 n.4.00, 4.01, 4.02, 4.04, 4.05, 4.06 1

i 4.08, 4.09 ;

PucyHok B.4 — ®yHKyUOHabHas cxeMma rnpoepamMmmMHo20 rpeobpasogaHusi 8XOOHbIX aHaro208bIX CU2Han08
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MNMpunoxeHue B. (MpoaomkeHue)

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

Epn- 3HaueH.
Onana3soH
MyHKT NapameTp HULbI U3MEHEHMS no- Llar usme- | Pas- Mpumeyane
MeHI0 n3me- ymon- HeHus aen
napameTpa
peHus YaHUIo
YpoBeHb 5. KoHdmrypauma guckpertHoro Beixoga DO1 R
5.00 Homep aHanorosoro 0000 - Bxop Al1 0000 Mpume-
BXx0fa (MCTOYHUK 0001 — Bxop Al2 YaHue
aHanorosoro curHana)
ANs ynpasBneHus
ANCKPETHBLIM BbIXOAOM
DO1
5.01 Jlorvka paboTbl 0000 — 0006 0001 Mpume-
BbIXOAHOMO YCTPOWCTBA yaHve
DO1 0000 - He MCI‘IOJ‘Ib3yz?TCﬂ, 1)
BbIXO4 OTKN
0001 — 6onble MAX
0002 — meHbLe MIN
0003 - B 30He MIN-MAX
0004 - B He 30HbI
MIN-MAX
(oTHOCUTENBHO
MIN- MAX
COOTBETCTBYHOLLErO
DO)
0005 — BHe 30HbI CUrHa-
nnsaumm
0006 — MHTEpdeNCHbII Bbixon ynpaenseTcs
BLIBOA, no nHTepdency
5.02 Ycraska MIN DO1 TEXH. B ananasoxe wkansl | 020,0 000,1
en. BblGpaHHOro Tuna
aHanoroBoro curHana
5.03 Ycraska MAX DO1 TEXH. B ananasoxe wkansl | 080,0 000,1
en. BblGpaHHOro Tuna
aHanorosoro curHana
5.04 'McTepesuc BeIXogHOro TEXH. 0000 — 9999 0010 0001
yctponctea DO1 en.
5.05 BesonacHoe nonoxexne 0000 — nocnepHee 0000 Mpume-
BbIXOAHOrO yCTPOWCTBa nonoxexve “aHne
DO1 B cnyyae oTkasa 0001 — oTkn. 2)
JaTtyunka, NIMHUK CBA3KU 0002 — Bk
U1 3MepuTEnbHOro
KaHana
5.06 Twn BbIXOAHOrO CUrHana | cek. 000,0 — craTuyeckui Mpume- | e 000,1-999,9 —
BbIXOAHOMO YCTPOWCTBA 000,1 —999,9 — HaHve ONUTENbHOCTb
DO1 UMMYbCHbIN 3) umnyrnbsca B
(amHamuyeckmn) CeKyHAax
YpoBeHb 6. KoHdurypauus guckpetHoro Bobixoga DO2 "
6.00 MapameTpbl ypoBHS 6 CwM. napameTpsbl
...... aHanornyHbl ypOBHs1 5
6.06 napameTpam ypoBHs 5
YpoBeHb 7. KoHdurypauus amckpeTtHoro Bbixoga DO3 "
7.00 MapameTpbl ypoBHS 7 CwMm. napameTpsbl
...... aHanornyHbl ypOBHs1 5
7.06 napameTpam ypoBHs 5
YpoBeHb 8. KoHdurypaums amckpetHoro Bbixoga DO4 "
8.00 MapameTpbl ypoBHs 8 Cwm. napameTpsbl
...... aHanornyHbl ypOBHs1 5
8.06 napameTpam ypoBHs 5
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MpumeyaHus kK ypoBHAM 5, 6, 7, 8
lMpumeyaHusi No KOHghu2ypauuu GUCKPemHbIX 8bIX0008:

1) Curnanel DO1-DO4 asnstoTca cBobogHo-NporpammMmupyemMbiMy. T.e. ecnn kakon-nubo m3 curdanos DO1-
DO4 He 3apencTBOBaH B CTPYKType BblbpaHHoro tuna perynatopa (cMm. napametp 10.03, 11.03 u tabnuubl B
pasgene 5.8), To cBOOOAHLIV OUCKPETHBIA BbIXOL MOXET B COOTBETCTBMM C BbIOpaHHOW norvkon paboTbl K
yCcTaBKkamu ynpaBnaTbCs OAHUM U3 BbIbpaHHbIX aHanoroBbix curHanos (cMm. napameTpsl 5.00, 6.00, 7.00, 8.00).

2) CocTosiHMe COOTBETCTBYHOLLErO AUCKPETHOro Bbixoga npu 5.01=0000:
2.1. Bbixog omkntodeH, npu ycrosuu, ecnv 5.05=0000 nnn 0001.
2.2. BbIxop ek/to4eH nNpu HeAOCTOBEPHbIX AaHHbLIX U3MEPUTENBHOMO KaHana npu oTkasax gaTtynka,
NVHUK CBA3M UNKU n3MmepuTenbHoro npeobpasosaTens (cm. napameTp 5.00), npm ycnosuu, ecnu 5.05=0002.

3) Tun BbIXOAHOrO cuUrHana — UMMynbCHbIW. Jlornka paboTbl AUCKPETHOTO BbiXxoAa — MeHbLue yctaBkun MIN.
OnutenbHOCTb MMNYNBbCHOTO curHana yctaHoeneHa 3 cekyHapl (5.06=003.0).

Pv %
MIN ' s
0 ! : t
DOn 4 - i
BKIT i 3 cek ' 3cek
OTKIN -
t

PucyHok B.5 - Mpaghuk pabomsi AUCKpemHo20 8bixoda npu UMMyIbCHOM murie 8bIX00HO20 cuzHara
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NMpunoxeHune B. (MpoaonxeHue)

MpogomkeHve Tabnuupbl B.1 - CBogHas Tabnuua napameTtpos perynaropa MAK-22

Eaun- [nanasoH 3HaueH.
MyHKT napaMeTp HULbI UaMeHeHus no- LUar name- Pas- Mpumeyanue
MEHI0 n3me- ymon- HeHus aen
napameTpa
peHus YaHUI
YpOBeHb 9. KOH(le'ypaLlMil ANCKPEeTHbIX BXOA40B, peTpaHCMUCCUA U peXXxnMbli
UWHOANKaUunum
9.00 HasHayeHve 0000 — BxoA He ucn. Mpume-
anckpeTHoro Bxoga DI 0001 YaHue Cwm. Tabnuuy
0002 HUXe
0003
9.01 HasHaueHune AHarnormyHo Bxogy Mpume- | Cm. Tabnuuy
anckpeTtHoro Bxoga DI2 DI1 HaHve HUXe
9.02 PyHKUMA 0000 — Bxoa Al1 DyHKUMS
peTpaHcMuccum. 0001 — Bxog Al2 peTpaHcMuccum
0002 — paccornaco- paboTaeT BO BCex
McTouHUK curHana ans BaHue perynsTopa 1 CTPYKTypax
yrnpaBneHuns (50%+E) perynatopos
aHanoroBbIM BbIXOA0OM 0003 — TekyLiee Kpome
AO 3agaHve perynsartopa 1 10.03=0001
0004 — paccornaco-
BaHue perynstopa 2
(50%+E)
0005 — TekyLiee
3afjaHvie perynsatopa 2
9.03 HavanbHoe 3HauyeHune TEXH. -1999 — 9999 0000 0001 Mpume- | B eguHuuax
BXOAHOro curHana eq. vaHue n3mepsieMon
paBHoe 0% BbIXOJHOMO 2) BEMUYMHBI
curHana
9.04 KoHeuyHoe 3HaueHne TEXH. -1999 — 9999 0100 0001 Mpume- | B eguHmnuax
BXOAHOI0O curHana eq. yaHve namepsaemon
paBHoe 100% BbIXOQHOIO 2) BEJTUYUHbI
curHana
9.05 Hanpasnexune 0000 — npamon 0000 AO =y
BbIxogHoro curHana AO 0001 — nHBEPCHbIN AO =100% -y
9.06 Tvnbl naHenen 0000 — AlI1-SP1-OUT1 | 0000 6.4.4
MHOnKaumMmn nnun Al2-SP2-0UT2
0001 — AlI1-SP1-OUT1
vnun Al2- SP2-OUT2 unu
Al1-AlI2-DIN/DOT

lMosicHeHue k n.9.00 u 9.01 Ha3HavyeHue u pexumbl pabombi duckpemHsbix exodoe DI1 u DI2.

3HauyeHue napameTpa
B n.n. 9.00 unwm 9.01

CocTosiHMe BXOAHOrO CUrHana
DI1 vnu DI2

CocTosiHMe MUKPOKOHTpOnnepa
1 pexuma pabotbl (PYY-ABT)

0000 He vicnonb3yetcs He vicnonb3yetcs

0001 — cTaTnyeckuin """ - Perynatop B py4HOM pexume, 6rokvpoBka ynpaBneHus.

3HayeHue BbIxoda perynatopa ycraHosneHo B [10.13].

"0" - CHATME BrIOKMPOBKM.

ABT
)

He meHee 0,5 cek.

0002 — MNynbCHbIN PYY

(no cppoHTy)

MepekntoyeHre pexvmoB poboThbI:
- ABTOMAT (dbpoHT — A),
PYUYHOW (cnaa — P). 3HaueHue Bbixoaa perynstopa
yctaHoBrneHo B [10.13]. MNaHenb He GnokupyeTcs

\

nqn
e

0003 — paspelueHune
KoppeKumm
perynupoBaHusi Mo
BHELUHEMY
OMCKPETHOMY BXOAy

- PErynsiTop B pexumMme KOppeKkumn (BKMoYeH nHankatop «F»);
- 06bIYHBIN pexum paboTbl perynaTopa.

MpumeyvaHums.

1. CocTosiHua guckpeTHoro Bxoga: "0" — Ha Bxoa He nogaHo =24B, "1" — Ha Bxog nogaHo =24B.

2. MnHumanbHasa onuTenbHOCTb curHana Ha guckpetHom Bxoge DI1 n DI2 He meHee 0,5 cekyHa.

3. 9.03 wucnonb3yetcss ecnu Heobxooumo caenatb WMHBepcuo Bbixoga perynstopa ans H3, HO
WCMNOSHUTENbHbLIX MEXaHU3MOB. [py KaXXOoOM M3MEHEHMU 3TOro napameTpa criedyeT C MOMOLLBbK MYHKTOB MEHH
(18.01 n 18.02) HacTtpontb 0% n 100% BbIXOAHOrO CUrHana.

4. Ona N[ perynatopa B pexvme paboTtbl anckpeTHbix Bxogos DI1 n DI2 0001 — ctatnyeckuin unn 0002 —
MMNYIbCHBIN (MO cnagy) ycTaHoBKa BbixoAa perynsatopa no napameTpy [10.13] o3HavaeT:

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

- ANst UMNYNbCHOrO perynstopa — nepemMeLLeHme MMNYNbCHOrO MeXaHn3Ma Ha 3Ha4YeHne 3Toro napameTpa.
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NMpunoxeHune B. (MpoaonxeHue)

MpogomkeHme Tabnuupbl B.1 - CBogHas Tabnuua napameTtpos perynaropa MAK-22

Mymkr Eoun-Hnubl Owvana3oH 3HaueH. War name- Pas-
MeHIo MapameTp nsme- N3MeHeHus Mo ymon- HeHus aen MpumeyaHune
peHus napameTtpa YaHUIO
YpoBeHb 10. KoHdumrypauus cTpyKTypbl perynartopa KaHana 1

10.00 | - Bpemsi mexaHusma TMm. | cek. 000,0 —999,9 060,0 000,1 10.03=3
- Mepwog NMMO-LLINM 10.03=2
perynsitopa

10.01 MuHMManbHas anuTenb- | Cek. 000,0 —999,9 002,0 000,1 10.03=2;3
HOCTb MMnynbca TMUH

10.02 | 3oHa He4vyBCTBUTEMb- TEXH. eq. 000,0 —999,9 000,0 000,1 Puc. [aHHbI napa-
HOCTW 3-X MO3MLMOHHOTO B.6 MeTp npeacTas-
n N-perynatopa ns{eT NonoBMHHOE
(MepTBas 30Ha) 3HaYeHne 30Hbl

10.03 | Twn perynstopa 0000 — nHgmukaTop 0001 5.7

0001 — aHanoroBbI 0001 5.8
M AO-perynsatop

0002 — NMA-LWnNMm-

perynsitop

0003 — nMnynbCHbIN

NMna-perynatop

0004 — 3-X NO3MUMOH.

0005 — 2-X NO3NLMOH.

10.04 | Twn ynpaBneHus 0000 — obpaTHoe 0000 Mpume- | E = SP - PV
perynsitopa > 0001 — npsimoe vaHve | E = PV — SP

10.05 | 3agepxka Cex. 000,1 - 060,0 000,1 000,1 Mpume- | 3agepkka Ha BKIHOY.
cpabaTbiBaHUst Kntoyeit j?)“"'e knioya BONbLIE

nocrne BbIKIMOY.
BONbLE, MEHbLIE Kmoua MEHBLE w
Haob.

10.06 | CraTtnyeckas 0000 — oTkntoveHa 0000 6.4.2 | Mpumeuanve *3)
6anaHcMpoBKa 3agaHns 0001 — BkMoYeHa

10.07 | CKOpOCTb ANHAMUYECKON | TEXH. 000,0 — 999,9 200,0 000,1 6.4.2 | 000,0 — oTkn.
6anaHCVpOBKM 3aJaHns | eAMuH Pexum PYY-ABT*

10.08 | OrpaHuyenve MNH % -09,9 - 109,9 000,1 Mpume-
aHanoroBoro BbIXOAA yaHue 5

10.09 | OrpaHuyeHne MAKC % -09,9 -109,9 000,1 Mpume-
aHanoroBoro BbiIxoaa yaHve 5

10.10 | PaspelueHuve 0000 - B ABT pexume | 0000 Mpume-
orpaHuyeHusi Bbixoaa (B 0001 - B ABT u PYY daHne
PYYHOM pexume) 4)

10.11 | Be3sonacHoe nonoxeHue 0000 — nocnegHee 0000 He ucnonb3syetcs
BbIXo4a perynsitopa B NoroXxeHve ans 3-x, 2-x
cnyyae oTkasa gaTyvka, 0001 -0% (oTkn.) MO3ULMOHHbIX
TNIMHUN CBA3N UNn 0002 — 100% (Bkn.) perynaTopos.
N3MepUTENbHOro KaHana 0003 — 6e3onacHoe

NoroXxeHve
yCTaHaBnMBaemMoe
nonb3oBaTenem

10.12 | 3HayeHune BesonacHoro % 0,0 -099,9 000,0 000,1 Mpn 10.11=0003
MONOXEHWs!
yCTaHaBnMBaeMoro
nonb3oBaTenem

10.13 | 3HadeHue 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 BbIKIIOYEH “override® no MIN

0001 0002 — pexum
0002 “override® no MAX
MpumevaHue *6

10.15 | Crpykrypa NAUA 0 — paralel 0000 0001 10.4

perynsaTopos 1 — mixed
YpoBeHb 11. KoHdurypauus CTpykTypbl perynsatopa KaHana 2

11.00 | MapameTpbl ypoBHA 11 CwMm. napameTpsbl

...... aHanornyHbl ypoBHsi 10

11.13 | napameTpam ypoBHsi 10




76

MpumeyaHums.

*1) Sapgepxka cpabatbiBaHusa kntovern BOJIbLWE, MEHBLUE — 310 Bpems naysbl, Nocre KOTOPOro BO3MOXHO
U3MEHEHNE HanpaBneHns OBWKEHUS MCMOMHUTENbHOrO MeXaHu3ma Mpu COOTBETCTBYIOLLEM paccorfnacoBaHum (c
Lenbio 3aLnTbl CXEM YNpaBrieHUs OT MULLHUX BKIMIOYEHUA U CaMOro anekTpoasuratens).

*2) Jlornka paboTbl 2-X NO3ULMOHHOIO MPAMOro U 0BpaTHOro perynaTopa nokasaHa Ha pucyHke B.7. 3-x
NO3NLIMOHHbLIA perynaTtop paboTaeT TOMbKO B MPSAMOM Tune ynpaeneHus perynatopa. Ha pucyHke B.7 nokasaHa
paboTta BbixogoB perynatopa — DO1(6onbwe) 1 DO2 (meHblie). Toncton nuHWen nokasaHa paboTa BbIXOAOB
perynatopa 6e3 ucnonb3oBaHust ructepeavca (1.06=0000). Ecnu BBemeH ructepesuc, To perynatop OGyget
paboTaTb MOMHOCTBIO MO pUCYHKY B.7. Kak BMOHO C puCyHKa, Korga napameTp BO3pacTaeT M CTaHOBUTCH YyTb
fonblue 3agaHHOW TOYKWM, TO BO3MOXHA CUTyauusl KOraa BKIOYEHbl ABa Bbixoda. OTO He [OMyCTMMO Korga
perynatop ynpasnsieT peBepcuBHbIM Apuratenem. [na nsbexaHns nogobHon cutyaumym HeobxoamMmMo Ucnonb3oBaTb
napametp 10.02 n 11.02 — 30Ha He4yBCTBUTENBLHOCTU 3-X MO3ULMOHHOIrO perynatopa (mepTBas 3oHa). Toraa
BbIXOAbl perynatopa 6yayT pabotaTb No Nnorvke nokasaHHowm Ha pucyHke B.6.

*3) BanaHcupoBka BbINOMHAETCA NPW NEPEKTIOYEHNN U3 PYHHOIO peXuma B aBTOMaTUYECKUNA.

*4) Mpu napameTtpe pasHoM 0000 orpaHWYeHne BbIXOAa AENCTBYET TOMbKO B aBTOMATUYECKOM pexume, a
npu 0001 — B aBTOMaTU4YECKOM N PYYHOM peXUME.

*5) OrpaHuyeHne ynpaBnsloLWMX BO3AENCTBUIA. paHMLUbl AaHHOro napameTtpa HaxoasaTtcs okono —10% wu
+110%. Bce xe cnegyeTt o6patuTb BHUMaHME Ha TO, YTO PErynsATOp He MOXET BblAaBaTb OTpMLATENbHbIE TOKM.
Ecnu ynpaBensiolee Bo3gencTBue B orpaHU4eHHOM paboyem pexvMe gocturaeTt ogHon 13 BenunynH (-10%, +110%),
TO JanbHenwas uHTerpauusa Oyaet npepBaHa Cc TeM, YToObl n3bexaTb MHTErpanbHOro HacbIWweHUsi. TeM cambiM
rapaHTUpyeTcs, YTO NOCne MHBEPCUN NONSAPHOCTW PaccornacoBaHWsa perynvpoBaHvs TOT Yac MOXeT nocrnefoBaTb
N3MeHeHWe ynpasnsoLLEro BO3AeNCTBuS.

*6) lNpu BbiGOpe pexuma poboTbl «override» (10.14) HeobxoouMO YCTaHOBWUTL COOTBETCTBYOLLEE
3Ha4YeHne orpaHMYEeHUn aHarnoroBoro BelIXoAa rMmaBHOro perynsaropa, Ha Kotopoe He ByaeT oecTBoBaTh B npoLiecce
paboTbl perynsaTop orpaHNUyYeHmnsl, a UMEHHO:

a) ona pexuma «override» no MIN (10.14=0001) yctaHOBUTb HEOOXOAMMOE 3HAYEHME OrPaHNYEHUs Mo

MAX (10.09);

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

DO1 unv DO3 Mmcrepeanc DO2 unu DO4
ﬂ‘ (m'gq Gomewe) . =" 1,07 unun 2.07 Y (knto4 MeHbLwe)
) '.. ..... ‘.‘._.~ ----- SP \‘ .
1 A \ 1k
0 \ 4 >
30Ha HeyyBCTBUTENbHOCTU; 30HA HEYYBCTBUTENLHOCTN 100%
» »-d »
hl L | »
10.02 unu 11.02 10.02 nnn 11.02

PucyHok B.6 - lpachuk pabombi duckpemHbIx 8bix0008 3-X MO3UULUOHHO20 peaynsmopa C UCrofib308aHUEM 30Hb!
HeuyscmeumersnsHocmu (10.02 unu 11.02 0ns peeynsmopa 1 unu 2 kaHana coomeemcmeeHHO)

D01 A 2-X NO3ULUOHHLIN
OBPATHbIM PETYNATOP
(BONbLUE)

Bin e s T

Otkn J >

Do2 A 2xnosuunonHbi
(MEHbWE} | PAMON PErYRATOP

Bkl oo :

T ————————— >
0% SP 100%

PucyHok B.7 - paghuk pabombi 3-x MO3UYUOHHO20 peayrnsimopa ¢ Ucrnonb3oeaHuem aucmepeauca Ho 6e3 30Hb!
HeyyscmeumersibHOCMuU 2-X Mo3UyUOHHOZ0 MPSIMO20 U 06pamHo20 peaynsmopa.
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MNMpunoxeHue B. (MpoaomkeHue)

MpogomkeHne Tabnuupl B.1 - CBogHas Tabnvua napameTpos perynatopa MAK-22

Epn- 3HaueH.
Onana3soH
MyHKT NapameTp HULbI U3MEHEHMS no- Llar usme- | Pas- Mpumeyane
MEHH0 nusme- ymon- HeHusA aen
napameTpa
peHus YaHUIO
YpoBeHb 12. Abcumccbl ONOPHbIX TOYEK NMHeapu3sauum Bxoga Al
12.00 | ABcuucca HavanbHOro % 00,00 — 99,99 00,01 11.2 | CBsi3aHHblE
3HaveHus (B % oT napameTpsbl
BXOAHOrO curHana) n.n.3.00=0008,
n.n.3.02=0-19,
n.n.13.00-13.19
12.01 | A6cumcca 01-ro yyactka | % 00,00 — 99,99 00,01 11.2
12.02 | ABcumcca 02-ro yyactka | % 00,00 — 99,99 00,01 11.2
12.18 | ABcuumcca 18-ro yyactka | % 00,00 — 99,99 00,01 11.2
12.19 | Abcumcca 19-ro yyactka | % 00,00 — 99,99 00,01 11.2
YpoBeHb 13. OpanHaTtbl ONOPHbLIX TOYEK NMHeapusauum Bxoga Al1
13.00 | OpavHaTta HavanbHOoro TEXH. Ot -1999 go 9999 0000 Mnagwwn 11.2 | CBsi3aHHblE
3HaveHus (curHan B en. paspsg napameTpbl
TEeXHUYECKUX eanHuLax) n.n.3.00=0008,
n.n.3.02=0-19,
n.n.12.00-12.19
13.01 OpguHata 01-ro yyactka | TexH. Ot -1999 no 9999 0000 Mnagwwun 11.2
en. paspsg
13.02 | OpgwuHata 02-ro yyactka | TexH. Ot -1999 no 9999 0000 Mnagwwun 11.2
en. paspsg
13.18 | OpgwuHata 18-ro yyactka | TexH. Ot -1999 no 9999 0000 Mnagwwun 11.2
en. paspsg
13.19 | OpgwuHata 19-ro yyactka | TexH. Ot -1999 no 9999 0000 Mnagwwun 11.2
en. paspsg
YpoBeHb 14. AGcuncchbl ONOPHbLIX TOYEK NMHeapu3sauum Bxoga Al2
14.00 | NMapameTpsbl ypoBHA 14 % 00,00 — 99,99 00,01 11.2 | CBsi3aHHble
...... aHanornyHbl napameTpbl
14.19 | napameTpam ypoBHsi 12 n.n.4.00=0008,
n.n.4.02=0-19,
n.n.15.00-15.19
YpoBeHb 15. OpanHaTtbl ONOPHLIX TOYEK NIMHeapu3auun Bxoga Al2
15.00 | MapameTpbl ypoBHA 15 TEXH. Ot -1999 1o 9999 0000 Mnagwwun 11.2 | CBsi3aHHble
...... aHanornyHbl en. paspsg napameTpbl
15.19 | napameTpam ypoBHsi 13 n.n.4.00=0008,
n.n.4.02=0-19,
n.n.14.00-14.19
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NMpunoxeHune B. (OkoH4YaHuKe)

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

Epn- 3HaueH.
Onana3soH
MyHKT NapameTp HULbI U3MEHEHMS no- Llar usme- | Pas- Mpumeyane
MeHI0 n3me- ymon- HeHus aen
napameTpa
peHus YaHUIo
YpoBeHb 16 '. KannbpoBka Bxoga Al1
16.00 | Kanubpoeka Hyns Tex. -1999 - 9999 1.1 **2)
aHanorosoro Bxoaa Al1 eq.
(napameTp1)
16.01 | KanubpoBka makcumyma | Tex. -1999 - 9999 1.1
aHanorosoro Bxoaa Al1 eq.
(napameTp1)
YpoBeHb 17 '. Kanu6poska Bxoga Al2
17.00 | KanubpoBka Hyns Tex. -1999 - 9999 1.1 | *2)
aHanorosoro Bxoaa Al2 eq.
(napameTp2)
17.01 | KannbpoBka Makcumyma | Tex. -1999 - 9999 111
aHanoroBoro Bxoga Al2 eq.
(napameTp2)
YpoBeHb 18 '. KannbpoBka aHanoroBoro Bbixoga AO
18.00 | Tect aHanorosoro % 11.3
BbIxoAa
18.01 | KanunbpoBka Hyns 0000 — 0200 0001 11.3
aHanorosoro Bbixoga AO
18.02 | KanunbpoBka makcumyma 0,500 — 1,500 0.001 11.3
aHanorosoro Bbixoga AO
YpoBeHb 19. Pa3spelueHme nporpaMmmMmmpoBaHus. 3anucb
19.00 | PaspelueHue Bxoga Ha 0000 — 3anpeLleHo 6.5.5
YPOBHM 3 - 19 0001 — paspeLleHo
19.01 | 3anucb napameTpoB B 0000 — 3anpeLueHo 6.5.5
3HEeproHe3aBUCUMYHO 0001 — paspelueHo
namsaTb
19.02 | CeteBou agpec 0000 — 0255 0000 0001 7 0000 — oTknto4eH
(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 | Tavm-ayT Kagpa 3anpoca 0001 — 0200 0004 0001 7
B CUCTEMHbIX TaKTax
1 TakT = 250 MKC
19.05 | Kog u mogenb nsgenus. 23.XX CnyxebHas
Bepcusi nporpammHoro nHpopmaLums
obecneyeHus Kop 23
Bepcus XX
19.06 | Koppekums nokasaHun 000,1
aatyuka
TepMoKOMNeHcaumm

*1) PegakTmpoBaHve ypoBHel BO3MOXHO TOMNBbKO KOraa perynatopbl nepeBefeHbl B PyYHON PEXUM.

**2) Mpn HaxaTum knasuwy 3aBpA. BKNOYAETCA aBToOMaTUyeckas KanubpoBka, 4YTO COMPOBOXAAETCA MUraHuem
napametpa 00 unu 01 npu kanMbpoBKe Hynsi UMM MakcuMyma cooTBeTcTBeHHO. Knasuwa BBIO cdukcupyeT HOBOe 3HauveHue
KanuGpoBKH.
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JlnucT perucTpaumm MsmeHeHumn

N3am.

Homepa nuctoB (cTpaHuu)

N3me-
HEHHbIX

3ame-
HEHHbIX

HoBbix

Bcero
nncToB
B
OOKyMeH
Te

Ne
[OKyMeHTa

Bxogswuin Ne conpoBoxaato-
Liero AOKyMeHTa 1 aata

Moan.

Data

N3m.1.07

N3m.1.10

1.16

1.20

38, 39

2-71

55

77

77

79

79

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

ver. 23.25

ver. 23.26

[HonuncaHo koHdurypnposaHune
npubopa

MopaepHu3aauus npudopa
YnydlieHbl XapakTeprUCTUKu
aHarnoroBbIX BXOAOB 1
BbIxoaa. MogepHu3nposaHo
KNEeMMHO-61104HbIE
coeHeHus.

-PaspaboTka HoBbix KE3-28C-
11 n Kb3-28K-11;

‘PEeXMM UHAMKaLW;
-nobaBneHbl HOBbIE PErnCTpbI
[obaBneHo Ha3HayeHve
KOHTaKTOB BbIXO4HOIO
pasbema perynsatopa DBR-
25F

BHeceHbl gononHeHus B
nporpaMmMHoe obecneyeHve:
YBENNYEHO KONUYECTBO BX.
Tepmonap, U3M. cuctema
6anaHCcpoBOK, PEXUMBI
MHOVKaumm n 1. a. Jobaenena
B PO nepen. d-us perynar.
McnpaBneHbl ownbkm koga
3akasa

MameHeH gnanasoH pabounx
TemnepaTtyp.YCTpaHeHbl
owmnbKm

YcTpaHeHb! owmnbky n
HEKOPEKTHOCTU B OMMUCAHUN.
McnpasneH ko 3akasa

[ob6aBneHo npumeyaHue o
Tvnax Tepmonap TMMN TMNP
TBP npu nepeHacTporike.
[apaHTUIHBIA CTPOK yBENMYeH
no 5 ner.

WcnpaBneHo notpebnexune
npubopa npu nuTaHnM24B
[ob6aBneHbl anemMeHTbl Npu
NOAKMHYEHUN BHELLHETO
cvmucTopa

MprBeaeHo B cOOTBETCTBUE C
TY

MpuBeneHbl B cooTBETCTBME
pucyHkn 6.1 n 6.2

BECB

BECB

KCA

KCA

KCA

OBb

Ponuk

KCA

Tykawyk
P.O
Tykawyk
P.O

Tykawyk
P.O
Tykawyk
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

6.12.2011

21.08.2012






