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BeeneHuve

BBepeHue

HacTosiLee pykOBOACTBO MO SKChnyaTauuum npeaHasHavyeHo Ans O3HaKOMIIeHUsI
obcnyxuBaroLero nepcoHana ¢ yCTPOWUCTBOM, KOHCTPYKUUEN, paboTon M TeXHUYECKUM
obcnyXnBaHNeEM KOHTpornepa nporpammmpyemoro norudeckoro OBEH MJIK63 (aanee no
TEKCTY TaKkKe UMEHYEMOro «KOHTPOMnep»).

PykoBoACTBO MO 3KcnnyaTauMu pacnpoCTPaHSAETCA Ha KOHTPONNepb! BbiNyLLEHHbIE B
cooTBeTcTBUM € TY Y 27.1-35348663-035:2015.

KoHTponnep BbinyckaeTcs B pasfu4YHbIX WCMOSNHEHUSIX, OTMMYAOLMXCS TUMOM
BCTPOEHHbIX BbIXOAHbIX YCTPOWCTB, MpedHa3HaYeHHbIX Ans YNpaBleHUs BHELIHUMU
UCMNOMHUTENBbHLIMX MEeXaHM3MamMu W YCTPOMCTBAMW, U PasfMYHbIMU  JINLEH3NOHHBLIMU
OorpaHvyeHMsIMU Ha pa3mep nNamaTn obnacTy BBOOA-BbIBOAA NMPOrpaMmMbl KOHTPOIepa.

McnonHeHno KOHTponnepa COOTBETCTBYET crieaytoLlee yCroBHOe 0603HayYeHme:

OBEH MJIK63-PXXXXX-Y,

roe X — Tun BCTPOEHHOIO BbIXOAHOMO YCTPOMCTBA.
Y —TMNn  NWUEH3MOHHOro  COrfalleHnss Ha pasvep namatM  obnactu
BBOJA-BbIBOAA.

Tunbl BbIXOAHbIX yCTpOﬁCTBZ

P — pene anekTpomarHuTHoe;

K — ontonapa TpaH3ucTopHas n-p-n—tuna;

C — onTonapa CUMUCTOPHas;

T — BbIXOA A4NSA yNpaBneHns BHELWHUM TBEPOOTENbHbIM PErE;

W — undppoananoroBbii NpeobpasoBaTtenb «napameTp — Tok 4...20 MA»;

Y — undppoaHanoroBkin NpeobpasoBatenb «napameTp — HanpshkeHue 0...10 Bx».

Twun NUUEH3NOHHOro OorpaHNYeHus Ha pasMmep NamATU ob6nacTtu BBoAa-BbIBOAA:

L — nckycctBeHHoe orpaHunyeHue B 360 6anT;
M — orpaHunyeHmne B 600 6anr.

MpumeyaHus

1 KoHTponnep uMMeeT B CBOEM COCTaBE LUECTb BCTPOEHHbIX BbIXOAHbLIX YCTPOWCTB, MOXET
KOMMMEeKToBaTbCs, MO TpeboBaHMIO 3akasyuka, BbIXOOAHbIMW YCTPOWCTBaMW OLHOIO WM
pas3nuyHbix TUNoB. Tpebyemble ycTpoWCTBa [AOSMKHbI OblTb MepevncrieHbl npu 3akase
KOHTpOIepa ¢ ykazaHWeM KOHKPETHbIX TUMOB U MeCTa MOHTaXa BbIXOAHOIO YCTPOWMCTBA.

2 [NepBbIM BbIXOAHBIM YCTPONCTBOM BCErfa A0SMKHO BbiTh pene.

Mpumep 3anvcy 0603HaYeHUs1 KOHTPOIMEpa B JOKYMEHTALMM APYror Npoaykuum, rae
OH MOXET GbITb MPUMEHEH:

Mporpammupyembii nornyeckuin kontponnep OBEH MNNK63-PPPPYY-L
TY Y 27.1-35348663-035:2015



BeeneHune

I'Ipmmep COKpalleHHOoro 0603Ha4eHus KOHTpOnnepa npu ero 3akase:

OBEH MNJIK63-PPPPYY-L

YKasaHHbIA MpMMEpP COOTBETCTBYET KOHTPOMIEepy, OCHALEHHOMY B KayecTBe
BbIXOJHbIX YCTPOWCTB YETbIPbMS 3MEeKTPOMarHnTHeiMu pene (Boixoabl 1, 2, 3, 4) n AByms
LIAM «napameTp — HanpsbkeHne 0...10 B» (Bbixogbl 5, 6), orpaHnyeHve obnactn BeoOAa-

BbiBOga 360 6anT.

[ns 3akasa OOCTYynNHbl cnenyrwuime NCnosiHeHNnA KoHTponepa:

— OBEH INJIK63-PPPPPP-L;
— OBEH MNJIK63-PPPPPP-M;
- OBEH MNJ1IK63-PPPPUU-L;
— OBEH MNMJIK63-PPPPUU-M;
- OBEH MJIK63-PUNNNN-L;
- OBEH MJIK63-PUNNNN-M;
— OBEH IJIK63-PPPPYY-L;
— OBEH MNJIK63-PPPPYY-M;
— OBEH MNJIK63-PYYYYY-L;
— OBEH IJIK63-PYYYYY-M.

BHumanue! [Ona 3akasza gpyrnx HabopoB BbIXOAOB HeobxoauMmo obpalatbcs B
rpynny TEXHUYECKOoW NOAAEPKKM MO 3NEKTPOHHOMY afpecy support@owen.ua.

MpumeyaHue — ViHdopmaLms o pasmepe obnacTu namsTv BBOAA-BbIBOAA U ee pacrnpeaeneHnm
cogepxutca B pasgene «KoHdurypmpoBaHne obnactm BBoga-BeiBoga [MJIK»  pykoBoacTsa
none3oBatens «lporpammupoBaHne nporpammmpyeMbix norudecknx koHtpornepos OBEH TMJTK63 u
MNK73», pasmeLLeHHOro Ha KoMMNakT-aucke, BXOAsLLEM B KOMMIEKT NOCTaBKU KOHTponnepa.

MCHO.HI:E!yeMI:Ie TePMHUHbI U COKpaLwleHnsa

AWG -

CoDeSys -

Modbus -

POU -

(American Wire Gauge) — amepuKaHCKMM  cTaHaapT
TMNOpPa3MepoB  MeAHbIX MPOBOAOB, B  KOTOPOM WX

reomeTpuyeckue pasmepbl (amameTp nposofa)
obosHavaeTcs undposbiM kogom oT 1 go 50.

(Controllers  Development System) — nporpammHoe
obecneyeHue, cneuuanuampoBaHHas cpeda

nporpamMMupoOBaHnNst NOrMYECKUX KOHTponnepoB. Toprosas
Mapka komnaHum 3S-Smart Software Solutions GmbH.
OTKpbITbIA NpOTOKON obmMeHa no cetn RS-485, paspaboTtaH
KoMnaHuemn ModiCon, B HacToALNA MOMEHT
noadepXXMBaeTcsi He3aBMCMMOW opraHusaumernn Modbus-IDA
(www.modbus.org).

(Program Organization Unit) — nporpamMMHbIi KOMMOHEHT
CoDeSys: nporpamma, QYHKUMA WK PYHKLUOHAMbHbLIN
6riok.



BeeneHuve
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3HeproHesasncuMmas namaTb AfS  XPaHEHUs  3Ha4YeHun
Retain-nepeMeHHbIX NOMNb30BaTENbCKOW NPOrpaMMbl.
nepemMeHHble MNONb30BaTENbCKOM MPOrpaMMbl, 3HaYeHUst
KOTOPbIX  COXPaHATCA  MPW  BbIKMKYEHUM  NUTaHUA
KOHTponnepa.

aHanoro-umdposon npeobpasosaTtesb.

BbIXOOHOE YCTPOWNCTBO.

KMOKOKPUCTaNMMYecknini MHamnKaTop.

(PLC-Configuration) — pepaktop CoDeSys, B KOTOpOM
onpefensieTca CocTaB annapaTHblX CPeAcTB, a Tak xe
NPOn3BOAMTCHA HACTpPOWKa NapaMeTpoB BBOAA/BbIBOAA.
HOMWHanbHasi cTaTu4ecKkas xapakTepucTuka.
HOpPMaTMBHO-TEXHMYECKas JOKYMEHTauums.

nepcoHanbHbIN KOMMbIOTEP.

nporpaMmMmnpyemblii TOrM4eCcKnin KOHTPOnIep.

nporpamMmmHoe obecneyeHue.

nporpamma, cosgaHHasa B cpede CoDeSys nonb3oBaTtenem
KOHTponnepa (MM NULOM, NPOWU3BOASILLMM €ro HayanbHoe

nporpaMmMupoBaHue).
PYKOBOACTBO none3oBaTens «[MporpamMmmumpoBaHue
nporpaMmMupyemMbIX — flormyeckmx  KoHTponnepos OBEH

MJIK63 v MNK73».

PYKOBOACTBO MO 3KCMnyaTauuu.

Tepmonapa (npeobpasoBaTtefib TePMOINEKTPUHECKNN).
TepmonpeobpasoBaTterb CONPOTUBNEHUS.
LmdpoaHanorosbIi npeobpasosaTtens.

(Target-cpaiin) — cain nunu Habop arnos, NOCTaBNsEMbIX
npov3BoauTeneM, cogepxawimi MHdopmaumnio O pecypcax
KOHTponnepa, KonuyecTee BXOA0B " BbIXOAOB,
nHtepderncax n T.4. WHctannupyiotcs B CoDeSys ansd
Co006LLEHMA el AaHHOW MHopMaLM.

AN M3MepuTenbHbIX  CUrHamoB,  MNOnyvyaembiX  OT
MEXaHW4eCKUX KOHTaKTOB KOMMYTALMOHHOW annapaTtypsl,
Hanpumep, pere, KHOMOK, BbikMtovaTenen u ap.

ONns M3MepuTenbHbIX ~ CUrHamoB,  MNornyvyaemblX  OT
3NEKTPOHHbLIX  YCTPOWCTB  MEpPEeKNioYeHus,  Hanpumep
OBYXNPOBOAHbIX NepekntoYaTenen.

YenoBeKOo-MaLUMHHbBIN NHTepdeNnc.

KaTteropusa ncnonb3yemon Harpy3ku (no ACTY IEC 60947-1) ans TunnyHon obnactu

NPUMEHEHUA:

AC-1 — onsi nepeMeHHOro Toka: ynpaerieHe pe3UCTUBHLIMU Harpy3kamu;
DC-1 — Anst NOCTOSIHHOTO TOKA: YrpaBrieHne pe3ncTUBHLIMU Harpyskamu.



BeeneHune

1 HasHa4yeHue KOHTpoOMnnepa

KoHTponnep npegHasHayeH Ans  CO3[4aHMs  CUCTEM  aBTOMaTU3MpPOBAHHOIO
ynpaBneHnss TexHornornyeckum obopygoBaHMeM B 3HepreTuke, Ha TpaHcnopte, B T.u.
XKENe3HOOO0POXHOM, B Pa3fNYHbIX 061acTsaX MPOMbILLIEHHOCTU, XUMNLLHO-KOMMYHarbHOro
N CenbCKOro Xo3sncTBa.

Jlornka paboTbl KOHTpomnepa onpegensetrca noTpebutenem B npouecce
nporpaMmMupoBaHusi KoHTpornepa. [lporpamMMupoBaHMe OCYLLIECTBASIETCA C MOMOLLbIO
nporpammHoro obecneyeHunss CoDeSys 2.3 (Bepcum 2.3.9.9). Npn aTOM nogaepxusatoTcs
BCE S3bIKW NpOorpamMmmmnpoBaHus, ykaszaHHbele B IEC 61131-3.

JokymeHTaumMa no nporpaMmmmpoBaHuiO KOHTponnepa u pabote € nporpamMmmHbIM
obecneveHnem CoDeSys npmBeaeHa Ha KOMNAKT-ANCKE, BXOASLLEM B KOMIMMEKT MOCTaBKU.

KoHTponnep oOTHOcUTCA K CPeACcTBaM  WM3MEpPUTENbHOM  TEXHWKW,  KOTOpble
NPUMEHSTCSA BHE CAepbl 3aKOHOAATENbHO PErynnMpyeMon METPOoruu.

KoHTponnep MoxeT 6bITb MCNOMb30BaH Kak:

—  crneuuanv3npoBaHHOE YCTPOWCTBO YNpaBneHUs BblAeNeHHbIM NTOKann3oBaHHbIM
0OBEKTOM;

—  YCTPOMWCTBO MOHUTOPMHra rfoKanmn3oBaHHOrO OObEeKTa B COCTABE KOMIMMEKCHOW
WHOPMaLNOHHON ceTy;

—  chneuvanuM3vpoBaHHOE YCTPOWCTBO YMNpaBfeHWss W MOHUTOPWUHra rpynmnow
NoKanu3oBaHHbIX 06 bEKTOB B COCTaBE KOMMMEKCHOW MHOPMAaLMOHHON CeTu.

B KOHTponnepe peanusoBaHbl criefytoLme yHKLUK:

—  BbINOMHEHWE MOoMb30BaTENbCKOW NporpamMmmMbl paboTbl KOHTponnepa (Co3gaHHoON B
cpege «CoDeSys 2.3»);

—  CHAATME W3MEPEHHbIX 3HAYEHWN CO BCTPOEHHBLIX aHanoroBblX W AUCKPETHbIX
BXO[0B C NnocrnenywLLen nepegayeit nx B Nonb30BaTeNbCKy NporpamMmmy;

—  ynpaBneHue BCTPOeHHbIMU BY KOHTponnepa 13 nonb3oBaTenbCKov NporpaMmbl;
—  pacwupeHue KOonmu4yecTBa BbIXOAHbLIX YCTPOWCTB C WCMOMb30BaHMEM MOAYNA
OBEH MP1, nogknto4aemoro K KOHTponnepy no cneuvansHOMy MHTepdeiicy;

— obmeH gaHHbIMK No uHTepdericam RS-485 n RS-232;

— oTOobpaxeHne CUMBOMbHbLIX [AaHHbIX, (OPMUPYEMbIX B MNOMb30BaTENbLCKON
nporpamme, Ha XXKU;

—  OTCYeT pearnbHOro BpeMeHW BCTPOEHHbIMU YacamMu C aBTOHOMHBIM WCTOYHUKOM
NUTaHus;

— HacTpouika napameTpoB (YHKLMOHMPOBAHWS BCTPOEHHbIX BXOAOB, BbIXOZOB U
npoyero nepudepuiiHoro o6opyaoBaHNA KOHTpOSnepa 1 CoOXpaHeHne 3HaveHun
KOHMIypaLMOHHbIX napameTpoB B 3HEeproHe3aBNCMMON namsiTu:
— U3MEHEeHMe 3HayYeHWn KOHMUIypauMOHHbIX NapamMeTpoB KOHTpomnepa Ha

KKW ¢ nomoLubio BCTpOEHHOW KnasnaTypbl;
— M3MEHEeHVWe  3Ha4YeHMn napameTpoB M3  cpedbl  NPOrpamMMUPOBaHUS
CoDeSys.



2 TexHunyeckue XapakTepuUcTukn n ycnoesusa akcnnyatayum

2 TexHUYecKue xapakTepUCTUKM U YCIOBUA IKCNsyaTauumn

2.1 TexHM4YeCcKue XxapaKTepPUCTUKU KOHTponnepa

OCHOBHble TEXHWUYECKWE XapaKTePUCTUKN KOHTPOMIepa npueeaeHsbl B Tabnuuax 2.1 — 2.3.
Tabnuua 2.1 — O6LMe TeXHMYECKME XapaKTePUCTUKN

HanmeHoBaHue

3Ha4yeHue (cBOMNCTBA)

MutaHue

HanpspkeHne nutanug, B:
- NMOCTOSAHHOIO TOKa;
- nepeMeHHoro Toka (47...63 I'u)

ot 150 go 300 (HomuHanbHoe 220)
o1 90 Ao 264 (HomuHansHoe 110/220)

MoTpebnaemas MowWHOCTL, He Gonee:

- AN NOCTOSIHHOIO TOKa, BT; 12

- ANs nepeMeHHoro Toka, BA 18
MapameTpsbl BCTPOEHHOIo BTOPUYHOIO
WUCTOYHMKA NUTaHWUS:

- BbIXOOHOE HanpsikeHue, B 24 +3

- TOK, MA, He bonee 180

LinchbpoBbie (AUCKpeTHbIE) BXOAbI

Konuyectso BxoaoB 8
Twn Bxogos (no ACTY IEC 61131-2) 1mn2
Hanps»keHne nutaHuns Bxogos, B 24 +3

MakcumanbHbIn  BXOOHOW TOK  OUCKPETHOro
Bxoaa, MA He bonee

10 (npu HanpskeHun NuTaHusa 27 B)

YpOBeHb CUrHana «orm4eckon eanHnLbI»
A5 NOCTOSIHHOIO HanpsiXeHusi, B

12...27

YpoBeHb CUrHana «forM4eckoro Hyns» ans
NMOCTOSIHHOro HanpsixeHus, B (Tok B uenu)

0...4 (He bonee 1,5 MA)

MwuHumanbHas ANNTEeNbHOCTb nMnynbca,
BOCMpuUHMMaemoro Bxogom, mc 5
MakcumanbHas YacToTa CcurHana,

nogaBaemMoro Ha UCKPETHbIN BXOA

50 "'y (npu ckBaXxHOCTH 2)

[MNogkniovyaemble BXOAHbIE yCTpOVICTBa

- KOMMYTaLUNOHHbIE yCTpoiicTBa
(koHTaKTBI KHOMMOK, BbIKNtoYyaTenen,
repKoHOB, perne v T.n.);

— [aTyvkM, WMewllne Ha BbIxoae

TPaAH3NCTOP P-n-p—TUNa C OTKPbITbIM
KONNEKTOPOM;
— OUCKpeTHble curHansl 24 + 3 B

[anbBaHM4eckas pa3Bs3ka

pynnoBas (no 4 Bxoaa B rpynne:
1-4 1 5-8)

OnekTpuyeckas NPOYHOCTb usonsumu, B

1780 (mexagy rpynnamu v ap. uensmu)




2 TexHuyeckue XapakTepucTukn n ycnosusa akcnnyataumm

MpoaomkeHue Tabnuubi 2.1

HanumeHoBaHue |

3Ha4eHue (cBONCTBA)

AHanoroBble Bxoabl

KonnyecTBo aHanoroBbix BX040B

8

Tun nogknio4aemblx aTYNKOB

TC, TIM, yH1dUUMPOBaHHbIE CUrHanMbI
TOKa UNW HanpsXxeHus, cMm. Tabnuuy 2.2

MonHoe Bpemsi npeobpa3oBaHUs
curHana:

—TC, c, He bonee;

— TIM ¢ BKNOYEHHOM KOMMEHcaUMen XornogHoro
cnasl, AaTyvKu C YHUPULIMPOBAHHBIMU CUrHaNamm
NOCTOSIHHOTO HaNpPsKEHUs U TOKa, C, He Gornee

BXOOHOIo

0,8

0,4

Mepuopg BbIGOpKkM ons 8 BXOOO0B:

—TC, c, He Boneeg;

— TN w» patwkn C  yHUPUMUMPOBAHHBLIMU
CUrHarammu mnoCTOSTHHOrO HanpshKeHusi U Toka,
c, He bonee

6,4

3,2

Mpenoen ponyckaemon OCHOBHOWM MpuUBEAEHHOW
MOrpeLLHOCTU n3MepeHust, %:

— TN c BKHOYEHHOW CXEMOW KOMMeHcauum
Temneparypbl KOHLOB xonogHoro cnas (CK);

— TC, TN c otknodeHHon CK u patumkm c
YHUPMUMPOBAHHBIMW CUrHaANaMuM MNOCTOAHHOIO
HanpspKeHUs 1 Toka

+0,5

+0,25

Mpenen [JOMONHUTENBHOM npvBeaeHHON He 6onee 0,5 npegena gonyckaemom
MorpeLLHoCcTn N3MepeHus, Bbl3BaHHOW | OCHOBHOW NPMBEAEHHOW MOrPELUHOCTH
N3MEHeHeM Temneparypbl OKpY>KaloLLLEro n3mepeHust

BO3QyXa OT HopMmarnbHouW Ha kaxagble 10°C

N3MEHEHWS! TeMnepaTypbl

PaspsgHoctb ALIMT, 6ut 15

MeTop npeobpa3oBaHus

A (curma-gensTta npeobpasoBaHme)

MeTon nvHeapu3sauum

BHYTPEHHWI, nonnuHoMamu 3 nopsigka

BxogHon nmnepaHc:

— TC, kOM, He meHee 100

— TN w» patumkn € yHUPUUMPOBaHHLIMU

CUrHamamm MoCTOSIHHOTO HanpsikeHus, KOM, He

MeHee 100

— AaTyuKkM C yHUUUMPOBaHHbIMM curHanamu | 100,0 £ 0,1 (BHELHWUA LIYHTUPYIOLLIMIA
NOCTOSIHHOIO Toka, Om pes3ncTop)

CreneHb nogaBneHuss nomex obulero Buaa cC

yactoton 50y, ob 80

OuckpeTHble BbiIXxoAabl (KOHTaKTbI ANEeKTPOMAarHnNTHbIX pene)

KonnyecTtBo penenHblX BbIXOAHbIX KaHanoB

oT 1 go 6 (Bbixogbl DO1...DO6)

["anbBaHMYeckas pasBs3ka

nHgnBmngyanbHas

SﬂeKTpI/ILIeCKaﬂ NPOYHOCTb N3o0nAUnNn, B

1780




2 TexHunyeckue XapakTepuUcTukn n ycnoesusa akcnnyatayum

MpopomkeHue Tabnuubi 2.1

HanmeHoBaHue 3HayeHue (cBOUCTBA)
MakcumanbHbIn TOK, KOMMYTUPYEMbIA | 4 (415 NEPEMEHHOMO HaNPSHKEHNS HE
KOHTaKkTamu pene, A, He bonee 6onee 250 B, yactotow 50 I'u, Harpy3ka

Ans kateropum ncnons3osaHns AC-1 no
OCTY IEC 60947-1);

4  (@nA  MNOCTOSIHHOTO  HanpsKeHus
He bonee 30B - Harpyska Aans
Kkateropum ucnonb3oBaHusas DC-1  no
OCTY IEC 60947-1)

Bpemsi nepeknioyeHns KOHTaKToB pene u3

cocTtosiHus «nor. O» B «Jior. 1» 1 obpaTHO, MC, 50

He Gornee

MexaHunyeckun pecypc pene, LMKNoB — 300000 npu MaKkcumarnbHowm
NepeKioYeHnsi, He MeHee KOMMYTUPYEMOI Harpyske;

— 500000 npu KOMMYyTaUWUW Harpysku
MeHEee NMONOBMHbI OT MaKCUMarnbHON

OuckpeTHble BbiIxoAbl (OHTOHapr TPAH3UCTOPHbLIE n-p-n—TMna)

KonnyecTtBo BbIXOAHbIX KaHanoB ot 1 go 5 (DO2...D0O6)
"anbBaHnYeckas passsska MuamnsuayanbHas
OnekTpuyeckas NPOYHOCTb usonsuuu, B 1780 B oT cxeMbl KOHTPOMNMepa;

500 B mexay Bbixogamu
MakcumanbHbIi KOMMYTUPYEMBIV TOK, 400 (npu  HanpsixeHun He 6Gonee 60B
MA, He Bonee MOCTOSIHHOrO TOKa — Harpy3ka Aans

kaTeropuv  ucnonb3oBaHus DC-1  no
OCTY IEC 60947-1)

Bpems nepeknioveHns Bbixoga M3 COCTOSIHWSA
«nor. O» B cocTosiHue «nor. 1» u obpaTHo, 20 (Bbixogbl DO2...DO6)
Mc, He bonee

[unckpeTHble BbIxoAbl (ONTOoNapbl CUMUCTOPHbLIE)

KonuyecTtBo BbIXOAHbIX KAHaNoB ot 1 805 (DO2...DO6)
"anbBaHM4Yeckas pa3Bsi3ka WHaovBmnayanbHas
OnekTpuyeckas NpoYHOCTb usonsaumm, B 1780 B oT cxeMbl KOHTpOnnepa;

500 B mexay Bbixogamu
MakcrmMarnbHbI KOMMYTUPYEMBIN TOK, 50 (npu HanpsbkeHun He 6Gonee 300 B
MA, He Bonee MepemMeHHOro Toka — Harpyska Ans

kateropum  ucnonb3oBaHus AC-1  no
OCTY IEC 60947-1)

Bpemsa nepeknoveHus Bbixoda U3 COCTOAHUSA
«nor. O» B coctosHne «nor. 1» n obpartHo, 20 (Bbixogbl DO2...DO6)
Mmc, He bonee




2 TexHuyeckue XapakTepucTukn n ycnosusa akcnnyataumm

MpoaomkeHue Tabnuubi 2.1

HanmeHoBaHue

3Ha4yeHue (cBOMNCTBA)

OuckpeTHble BbixoAbl (BHELH

ee TBepaoTesibHoOe pene)

KonnyecTtBo BbIXOAHbIX KaHanoB

ot 1 go 5 (DO2...D0O6)

["anbBaHMyeckas pasBsaska

oTCyTCTBYET

BbixogHoe HanpshkeHue, B

oT 4 pgo 6, B 3aBUCMMOCTHN OT
COMNPOTMBIIEHUS] HArpy3Ku

MakcumanbHbIN BbIXOAHOW TOK, MA, He Bonee

50

Bpemsi nepekntoveHns Bbixoda U3 COCTOSIHUS
«nor. O» B coctosiHMe «mor. 1» u obpaTHo,
McC, He bonee

20 (Bbixogbl DO2...DO6)

AHanoroBble Bbixogbl (LA «napa

MeTp — HanpsixxeHue 0...10 B»)

KonnyecTBo BbIXOAHbLIX KaHanoB

ot 1 005 (DO2...DO6)

["anbBaHM4Yeckas pa3Bsi3ka rpynnosasi
OnekTpuyeckasi NPOYHOCTb u3onsumu, B 1780 B
[rana3oH BbIXOAHOro curHana, B ot 0 go nntoc 10
Conpotuenexue Harpysku, Om, He MeHee 2000
lMpenen ocHoBHOWM NpuBEAEHHOM +05

norpewHocTu, %

Mpenen gonyckaemor JONONHUTENBHOMN
NPUBEAEHHOW MOrpeLLlHOCTM aHaNoroBbIX
BbIXOAIOB, BbI3BAHHOW U3MEHEHMEM
TemnepaTypbl OKpYXXatoLLEero Bo3ayxa ot
HopManbHol Ha kaxable 10 °C nsmeHeHus
TeMnepartypsbl

He 6onee 0,5 npegena gonyckaemon
OCHOBHOW NpUBEOEHHON NOrpeLlHoCTH
aHanoroBbIX BbIXOA0B

PaspsgHoctb LIAMT, 6ut 10
3HayeHMe HaMMeHbLLIEro 3Havallero paspsaa, 976

mB '
MakcumanbHas eMKOCTHas Harpyska, 10
MK®, He bonee ’
BbixogHol umneaaHc, Om, He bonee 1
MonHoe Bpems NnpeobpasoBaHMs BbIXOQHOMO 100
curHana, mc

[MnTaHne aHanoroBbIX BbIXO0B BHYTPEHHeEe

AHanoroBble Bbixogbl (LA «<napameTp — Tok 4...20 MA»)

KonnyecTBo BbIXOAHbLIX KaHanoB

ot 1 005 (DO2...DO6)

"anbBaHM4Yeckas pa3Bsi3ka MHauBMAyanbHas
OnekTpuyeckas NpoYHOCTb usonsummn, B 1780 B
[rnana3oH BbIXOAHOro curHana, MA ot 4 no 20
Conpotusnexue Harpysku, Om, He Gonee 1000
lMpenen ocHoBHOWM NpuBEeAEHHOM +0.5

norpeLHocTn, %
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2 TexHunyeckue XapakTepuUcTukn n ycnoesusa akcnnyatayum

MpopomkeHue Tabnuubi 2.1

HanmeHoBaHue 3HayeHue (cBOUCTBA)
Mpenen gonyckaemou ONONHUTENBHON
NpUBELAEHHON NOrPELLHOCTM aHanoroBbIX .
BbIXO0B, BbI3BAHHOWN M3MEHEHNEM He 60ne§ 0.5 npeaena fonyckaemon
TEMNEpATYPbI OKDYKAIOWLIETO BO3AYXA OT OCHOBHOW NpUBEAEHHON NOrpeLIHOCTH
HopmarbHomn Ha kaxaple 10 °C nameHeHns aHanoroBbIX BeIXOH0B
Temneparypsbl
PaspsgHocTb LIAM, 6ut 10
3HayeHVe HauMeHbLLEro 3HavaLlero paspsiaa,
11,72
MKA
MakcumanbHas MHOYKTUBHAs Harpyska, 50
MKIH, He 6onee
BbixogHon umnegaHc, MOm, He meHee 10
MonHoe Bpemsi npeobpa3oBaHUsi BbIXOAHOTO 100
curHana, Mc
HanpsikeHue BHeLIHero MCTovHMKa nuTtaHus, B oT 10 go 30
UHTepdelicbl cBA3U (AononHuUTenbHble NapaMeTpbl cM. Tabnuuy 2.3)
WHTepdencol RS-485, RS-232
Pexum paboTbl MHTEpdencoB Master, Slave
RS-485 Konnyecteo 1
anbBaHM4Yeckas pasBsi3ka UHgneugyanbHas
OnekTpuyeckasi NPOYHOCTb, B 1780
RS-232 Konuyectso 1
"anbBaHn4Yeckas pasBsaska MuguneugyanbHas
OnekTpuyeckasi NPOYHOCTL, B 300
Pecypchl 1 gononHutensHoe o6opyagoBaHue
LleHTpanbHbI npoLeccop RISC-npoueccop Ha 6a3e agpa ARM-7,
32 paspsiga, 50 MIN'y
Pasmep Retain-namsatn (EEPROM), 6avt 448
O6beM onepaTUBHOM NaMATU A1 XPaHEHNUSE 10
NnepeMEeHHbIX Nporpamm, kb
O6beM NamMaATM XpaHeHust nporpamm, kb 280
O6beM namaTu BBoAa-BbiBoaa, 6ant 600 (gns OBEH MJK63-M)
360 (gna OBEH MNMJIK63-L)
MuHUManbHOe BpeMsi BbINOMHEHWS UMKNa
1
MIK, mc
Yacbl peanbHoro Tun anemeHTa NUTHeBbI, CR2032
BPEMEHMU nuTaHus
Pecypc, net 7
EmkocTb, MAY 210
[MorpelwHocTb
TOYHOCTU X0Aa, 3
CEKyH[, B CYTKW,
He 6onee
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2 TexHuyeckue XapakTepucTukn n ycnosusa akcnnyataumm

OKoH4aHue Tabnuubl 2.1

HanmeHoBaHue 3HayeHue (cBOUCTBA)
BcTpoeHHbIn YacToTa, Ny, OT 10 po 15 000, HacTauBaeTcs B
3BYKOBOW nporpamMmme KOHTponnepa
nsny4arensb "pomkocTb, 16 70 (npu vactoTe 3200 IMy)

MopkntoyeHne BHELHNX AOMONMHUTENbHbIX
OVCKPETHbIX BbIXOAHbIX YCTPONCTB Yepes
npnoop OBEH MP1 (nogkntoyaemsbiii no
BHYTPEHHEN LUMHE)

8 WwTyk

AneMeHTbl YeJTOBEKO-MaLUMHHOTO MHTepd)eVlca

Tun ancnnes TekcToBbIi MOHOXPOMHBIN KK ¢
NOACBETKON

KonuyecTtBo 3HakoMecCT (CMMBOIOB) 2 x 16
KonnyectBo KHOMOK 6

O6wume cBegeHus
Tun kopnyca B popm-chpakTope noa ans kpenneHusa Ha DIN-penky
aBTOMAaTHbIV LWNT LUMpUHOM 35 MM
abapuTHble pa3mepbl, MM (157 x 86 x60) + 1
Macca, kr, He bornee 0,5

CreneHb 3almMThl kKOpryca no

FOCT 14254-96 IP20
CpeaHsas HapaboTka Ha 0TKas, 4 100000
CpepfHuii cpok cnyx6bl, net 10

12




2 TexHunyeckue XapakTepuUcTukn n ycnoesusa akcnnyatayum

Ta6nuua 2.2 — Ucnonb3yeMble Ha BXoAe NepBUYHbIe NpeobpasoBaTenu (AaTunKm)

3uavenve Mpepnen ocHOBHOM
HaumeHoBaHue Jluanaaou_ CAMHMLIL] npvBegeHHOU
u3mMepeHui MragLero norpewHocTH, %
paspsga
Tepmonpeo6pasoBatenu conpotuBneHust no JCTY FOCT 6651

Pt 50 (o.'=0,00385 °C™) —200...+750 °C 0,1°C

50 M (a=0,00391 °C™) —200...+750 °C 0,1°C

Cu 50 (2=0,00426 °C™) -50...+200 °C 0,1°C

50 M (2=0,00428 °C™") -180...+200 °C 0,1°C

Pt 100 (a=0,00385 °C™) —200...+750 °C 0,1°C

100 M (¢=0,00391 °C™) —200...+750 °C 0,1°C

Cu 100 (0:=0,00426 °C™) _50...+200 °C 0,1°C 0,25

100 M (2=0,00428 °C™) -180...+200 °C 0,1°C

Pt 500 (0=0,00385 °C™) —200...+650 °C 0,1°C

500 IM (a=0,00391 °C™) —200...+650 °C 0,1°C

Pt 1000 (2=0,00385 oC'l) —200...+650 °C 0,1°C

1000 M (0=0,00391 °C™) —200...+650 °C 0,1°C

Ni 1000 (2=0,00617 °C™") —60...+180 °C 0,1°C

TepmoanekTpuyeckue npeobpasoBarenu no ACTY 2837**
TXK (L) —200...+800 °C 0,1°C 105
TXA (K) —200...+1300 °C 0,1°C ’
YHudmumpoBaHHble curHansl no FOCT 26.011-80

TokoBbIN 0... 20 MA 0...100 % 0,1%

TOKOBbIN 4... 20 MA 0...100 % 0,1% 025
TOoKOBbIN O... 5 MA 0...100 % 0,1%

HanpsbkeHns 0...1 B 0...100 % 0,1%

Pe3ncTUBHbIe gaT4YUKU

pe3ncTuBHbIN (40... 900 Om) 40... 900 Om 0,1 Om +0.25
pesuctuHbli (0,04... 2 kKOMm) 40... 2000 Om 0,1 0Om '

* o — TemnepaTypHbli koadduumeHT TC — OTHOLEHME pasHUUbl COMPOTMBMEHWI AaTyuka,
n3mepeHHbix npu Temnepatype 100 n 0 °C, k ero conpotuBneHuto, namepeHHomy npu 0 °C (Ro),
AeneHHoe Ha 100 °C 1 oKpyrneHHoe A0 NATOro 3Haka nocne 3ansiTow.

** Ina paboTbl C KOHTPOMNNepomM MOryT OblTb MCNOMNb30BaHbI
TEepMO3rieKTpuyeckme npeobpasoBaTenm ¢ HesaszemreHHbIMU paboynmm cnasgmm.

TONMbKO U30NMpOBaHHbLIE
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2 TexHuyeckue XapakTepucTukn n ycnosusa akcnnyataumm

Ta6nuua 2.3 — UHTepdenchbl cBA3U U NporpaMMUpoBaHuA

MpoTokonbl

UHTepdbencbl| (Tun cBA3K K ®opmar Ckopoctu g"""a Tun
cBA3N ocobeHHocTn | NePeAatn nepepaim ka %m" M, pexomeg.qyemoro
paboThi) BaHHbIX He Gonee kabens
RS-485 OBEH, 7vnn 8 1200* KUM3B 1x2x0,6
ModBus- 6w, Ao 2200, TY 16.K99-008-
ASCII/RTU, YEeTHOCTb 1440b ! 2001 unu
GateWay ecTb 19200’ aHanornyHbIn
(npoTokon \HeT\He 288007
CoDeSys) ucronbsye | 4o 400’
7o, 1| 57600,
6uTa 115200 6uTt/c
RS-232 OBEH, 7 vinun 8 B pexume 3 KC1 — onsa ceasun
ModBus- ouT, Master: 1200, c CoDeSys,
ASCII/RTU, YETHOCTb 2400, 4800, KC2 — ansa cesasu
GateWay ecTb 9600, 14400, ¢ npubopamm
(npoTokon \HeT\He 19200, unu gp. kabenw,
CoDeSys) ucnone3ye | 28800, BbINOMHEHHbIE B
TCca, 1 mnn | 38400, COOTBETCTBUU C
2 cTon 57600, pekomeHgaumnam
6uta 115200 6ut/c 1 Mpunoxenns I
B pexume
Slave:
115200 6ut/c

* MakcvmanbHasi 4nvHa 3aBUCUT oT CKOpOoCTH obmeHa.

MpumevaHue — Kputepuii npaBunbHOro yHKLMOHNPOBAHUSt MHTEPMENCOB CBA3WN KOHTponnepa —
He Gonee 1 % owunbok Ha nboW N3 CKOPOCTEN.

2.2 YcnoBusa akcnsyaTtaumm
2.2.1 KoHTponnep akcnnyaTupyeTcs npy criegylowmnx yCrnoBusx:

—  3aKkpbiTble B3pbiBOOE30MacHble NOMeLLeHns unu wkadbl anekTpoobopyaoBaHus
0e3 arpeccrBHbIX NApOB U ra3os;

— TemnepaTtypa oKpyxatoLero Bo3gyxa oT muHyc 10 go 55 °C;

—  BEepXHWW npegen OTHOCUTENbHOM BRaXHOCTW BO3gyxa — He Gonee 80 % npwu
Temnepatype He 6onee 25 °C u 6onee Husknx Temnepartypax 6e3 koHaeHcaumm
Bnaru;

— atmocdepHoe gaeneHuve ot 84 go 106,7 kMa;

—  BbICOTa Haa ypoBHEM Mopsi He 6onee 2000 wm;

— ponyctumasi cTeneHb 3arpsasHeHns 1 (HecCylleCTBEHHble 3arpsa3HeHus Wnm
Hanm4me TONbKO CYXMX HEMPOBOASLUMX 3arpA3HEHUN).

2.2.2 Tlo yCTOMYMBOCTM K MEXAHUYECKMM BO3OEWCTBMAM MpWU  IKCNnyaTauum
koHTponnep cooteetctyeT ACTY IEC 61131-2.

2.2.3 YpoBeHb paguonomMmex, CO3gaBaeMblii  KOHTpPonnepoM npu paboTte, He
npesbIaeT HOpM, npeaycmoTpeHHbix B ACTY CISPR 22 ans obopynosaHus knacca B.

KoHTponnepsl no NOMEeX0YCTONYMBOCTH COOTBETCTBYIOT TpeboBaHMAM
OCTY IEC 61131-2.
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3 YCTponcTBO M 0COBEHHOCTN KOHCTPYKLIMK

3 YcTponcTBO 1 0COBEHHOCTU KOHCTPYKLUN

3.1 KoHCcTpyKuusi KOHTponnepa

3.1.1 KoHTponnep wusrotaBnuBaeTcss B COOpPHOM  MfiacTMaccoBOM  Kopryce,
npegHa3HadeHHoM ans kpennenus Ha DIN-periky wupuHon 35 mm. MabaputHbii yepTex
npuseaeH B [NpunoxeHun A.

3.1.2 Ha pwucyHke 3.1 npencrtaBneH KOHTpOmnep, MpuBeAEeHbl pPa3beMHble
COeAVHEHNS, 3NEMEHTbI MHANKaUMK 1 ynpasneHus. [oBepxHocTn kopryca 0603HayYeHbl Ha
pucyHke 3.1 6yksamun pycckoro andasuta ot A go K.

3.1.3 Kopnyc koHTponnepa MMeeT CTyrneH4aTylo TpexypoBHeBYHO hopmy. Ha nuuesoi
(nepepgHeit) nnockocTu kopryca (MoBepxHOCTb []) pacnonoxeHbl aNeMeHTbl UHAMKALMN 1
yrnpaBneHusl, Ha 3agHel MOBEPXHOCTM KOpryca pacrofioXeHbl 3alleniku KpenneHus
koHTponnepa Ha DIN-peinke. Ha BEpXHUX U HWKHUX CTyNeHYaTbIX NOBEPXHOCTSX Kopnyca
paunoHanbHo (ygoOHO Ans  Monb3oBaHWSA) pasMelleHbl pasbeMHble  COeAVMHEHUS
KOHTponnepa, Yepes KOTopble OCYLLECTBNSETCS NOAKIIOYEHNE BCEX BHELLHUX CBA3EN.

I'IpumeanMe - OTKprBaTb Kopnyc Ana nogkn4YeHna BHEWHUX CBSA3eN He Tpe6yeTcn.

3.1.4 Ha ctyneHu4aTbIiXx NOBEPXHOCTSIX KOpryca pacnonaratTcs:

— noBepxHOCTb A:

—  nopT nHTepdenca RS-232, nogpobHee cm. n. 3.6.1;

—  KNeMMbl BCTPOEHHOr0 WCTOYHMKA nuTaHua 24 B (BbIXO4HOE HamnpsiKeHue),
KOTOpbIi MOXeT ObiTb WCMOMb30BaH Afs MNUTaHUSA aKTUMBHbIX aHanoroBbIX
[aTyMKOB, ANCKPETHBIX BXOO0B, aHANOroBbIX BbIXOA0B;

—  KNeMMHble KOMNOAKWN AN NOACOeAVNHEHUSI OBYX BbIXOAOB M YeTbipeEX aHanoroBbIX
BXO[0B;

— noBepxHOCTb B:

— knemMHasa konogka DBGU, npepHasHaveHHass ans oGHOBNEHWMS BCTPOEHHOrO
nporpammHoro  obecneveHnss  koHTpornnepa. K kmemmHOM  konopgke
noacoeavHseTC nepexogHas nnata ansg nogkniodveHus kabens «KC1» wunu
«KC2», BxogswWas B KOMMMEKT MnocTaBku KoHTponnepa. Cxembl kabenew
npusegeHbl B MNpunoxexun B;

— noBepxHoOCTb X:

—  KNeMMHas Konogka Ans noAcoeguHeHust kabens cBasv no nHtepdency RS-485,
noapo6GHee cm. n. 3.6.2;

—  KNeMMHbIe KONOAKWU ANsi NOAKMYEHNST BOCbMU OUCKPETHBIX 4aTYMKOB (BXOOO0B);

— KIMeMMHas konogka kabens cBs3u ang nopgknwoyeHuss npubopa OBEH MP1
(cxema nopgkntoyeHus npueeaeHa B MNpunoxenunn b);

— noBepxHocTb K:

— KNeMMHble KONoAKW AN noAcoeuHeHus uenev nutaHus (ceTw), YeTbipex

BbIXOZOB M YeTblpex aHanoroBbiX BXOAOB;
— noBepxHoctn b, T, E, U:

—  BMWHTOBbIE KPEMNEXHbIE 3NEMEHTbI MKCALIMU YCTAaHOBIEHHbIX KIIEMM.

3.1.5 KoHTponnep uvMeeT BCTPOEHHble annapaTHble Yacbl peanbHOro BpPeMeHW,
nuTalLwmecs OT aBTOHOMHOrO WCTOYHUKA MUTaHWsS. XapakTepuCTUMKM 4acoB pearibHoro
BPeMeHU NpuBeaeHbl B Tabnuue 2.1.

O 3agaHuM 3Ha4YeHNst YacoB pearibHOro BPEMEHU C MOMOLLBIO KHOMOK CM. M. 7.2.

O 3aMeHe MCTOYHMKa NUTaHWSA YacoB pearibHOro BpeMeHu cM. pasgen 9.
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3 YcTponcTBO 1 0COBEHHOCTN KOHCTPYKLIMK
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3 YCTponcTBO M 0COBEHHOCTN KOHCTPYKLIMK

3.2 ®dyHKUMOHanbHasa cxema

PyHKUMOHaNbHas cxema KOHTpornnepa npusegeHa Ha pucyHke 3.2.

F1m808 [_'l [ﬁ
Ceteroe | Mepsutioe XKW Knasuarypa
NUTaHHE i MUTaHHE A
5 Bropuytoe -
248 - nuTaHme 24 B 1
T; 1780 B )
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&8 | i % ]
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g gy mEmmm ity £17808 : %
g2 BXO/B =]
= R iR
L)
=
F17808 -
c1 ———| <K -
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| ¥ 3008 "
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P 17808
Knporpan- _ WhTepdeiic ¥ f?U Wnrepdeiic _ K cem
Matopy DBGU ’ RS-485 "~ RS-485
¥ 308 =
/p e » K OBEH MP1

PucyHok 3.2 — ®yHKLMOHaNbHas cXeMa KOHTponnepa

3.3 UudpoBblie Bxoabl

3.3.1 KoHTponnep wumeeT BoCeMb LMPPOBbLIX (OUCKPETHBIX) BXOAOB. KOHTaKTbI
pasbema BbiBeAeHbl Ha knemmbl, cM. pucyHok 3.1 (mosepxHocTtu K, ). Homepa koHTakToB
M pacnosfiokeHne WHTepPdENCHbIX NUHWMIA npuBedeHbl B [MpunoxeHun . O6paboTka
3Ha4YeHu C BXOAOB OCYLLECTBAETCH Nonb3oBaTtenbckon nporpammon MNIK.
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3.3.2 [nckpeTHble BXOAbl UCMOMb3YOTCA ANS:

- KOHTPONA COCTOAHUA BHELLUHEro o6opyp,0|3aHV|$|;
- ANarHoCTUKn pa60TOCI'IOC06HOCTVI CUCTEMBbI;
- noaKn4YeHna BHEeLWHNX yCTpOIZCTB ynpaBleHna COCToOAHNEM KOHTponnepa.

3.3.3 [nckpeTHble BxOAbl NpeAHasHayYeHbl A8 NOAKNIOYEHUS KOHTaKTHbBIX 4aTYMKOB
TMNa «CYXOM KOHTaKT» UMW TPaH3UCTOPHbIe Krouu (N-p-n—tuna). B kavectBe Aatymkos
TUNa «CyXOW KOHTaKT» MOryT ObiTb MCMNOMb30BaHbl Pa3fUYHbIE BbIKIOYATENN, KHOMKU,
KOHLIEBbI€ BbIKMOYaTENN, KOHTAKTbI pene 1 T.4.

3.3.4 CurHanbl Ha AMCKpeTHble BXoAdbl (hopMupylOTCS B pesynbTate 3amblkaHus
(pa3MblkaHUS1) BHELLHMX KOHTaKTOB.

3.3.5 [Ins [OuCKpPeTHbIX BXOAOB MOXHO 3adaBaTb JOrMKy o00paboTkM wn Bpewmsi
3a0epXKn NepekroyeHnss OUCKpeTHbIX BxodoB. [logpobHee O HacTpoike AOMCKPETHbIX
BX0OZ0B CM. pa3gen «KoHdurypuposaHue obnactu Beoga-bisoga MNK» B Pr1.

BHuMaHue! HoBble 3HauyeHUs napamMeTpoB NOTMKM 0GpaboTKM U BpeMsl 3agepXKku
[AMCKPETHbIX BXOOOB BCTYNalOT B CUNY MNocre nepesarpyskn KoHTponnepa.

3.4 AHanoroBble BXxoAabl
3.4.1 HasHauyeHune

KoHTponnep nmeeTt BOCEMb aHanNoOroBbIX YHUBEpPCalnbHbIX BXOOO0B, OCYLLECTBNAOLWNX:

—  OMpOC 3HaYeHuIn C NepBMYHbIX NpeobpasoBarene,

—  00paboTKy NOMyYeHHbIX AaHHbIX M Mpeobpa3oBaHne Ux B huanyeckme eamHuLbl,

—  nepefadvy AaHHbIX B creuuarnbHylo obnactb namatM — obnactb BXO4oOB, ANA
JanbHemnLLIEero UConb3oBaHysA B Nosb30BaTeNbCKON NporpaMme.

K aHanoroBbiM Bxogam HanpsiMyrd MOXET MOAKIOYATLCS LLUMPOKUIA CMEKTP AaTYMKOB
(o6Lumi cnNMCoK NoAKNiYaeMbIX AaT4YMKOB NPUBEAEH B Tabnuue 2.2):

—  TepmonpeobpasoBaTtenu ConpoTuBneHus, cMm. n. 3.4.2;

— npeobpasoBaTenu TepmoanekTpuyeckue (tepmonapsl), cM. n. 3.4.3;

— aKTuMBHble npeobpasoBaTenu C BbIXOAHbIM a@HAaNOroBbIM CUTHaNoOM B BuAe
MOCTOSAHHOIO HaMNpPsXXeHWs unu Toka), cm. n. 3.4.4;

—  pes’uCTUBHbIE AaTyuku, cm. n. 3.4.5.

paoyvpoBKM [aTyYMKOB pacMofiokeHbl B NaMsiTu KoHTponnepa. [lonb3oBaTtento
[OCTaTOMHO MPOCTO yKas3aTb TUM MoakmYaemoro pAartyvka. Beibop nopkntoyaemoro
Aartyvka, HacTponka onpoca OaTyvKoB M NofyyYeHue pesyrnbTaToB npoussoamtcsa ¢ XK
unu un3 cpegbl CoDeSys. MNogpobHee o HacTpovike cMm. pasgen «KoHdurypmposaHue
obnactu BBoga-sbiBoga MJK» B PI1.

BaxHo! B cnyvae BO3HMKHOBEHMS owWnNBku namepeHus (obpbiB, KOPOTKOE 3aMblkaHne
n Ap.) pacwmdgpoBku KOAOB OLMOOK M pekoMeHAauMn no AenCTBUAM Mofib3oBaTens CM.
Mpunoxenue E.

Bpewmsi onpoca ogHoro aatumka npuesegeHo B tTabnuue 2.1.
Onpoc pgatunkoB M oGpaboTka MX CUTHanNoB W3MepUTESlbHbIM  YCTPOMCTBOM
OCYLLECTBIAETCH NOCrneaoBaTerlbHO No 3aMKHYTOMY LIMKITY.
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3 YCTponcTBO M 0COBEHHOCTN KOHCTPYKLIMK

BknioueHne noboro gatyumka B CNMCOK onpoca Npov3BOAMTCS aBTOMAaTUYecku nocne
3agaHua Tuna. Mpu yctaHoBke napameTpa «Tun gaTyvka» B 3HadeHue «Het gatyvkar, —
JaTuMK M3 crnucka onpoca ucknodaetcs. [logpobHee 06 ycTaHoBke CM. pasgen
«KoHdmrypuposaHne obnactu sBoaa-soisoga MNJ1K» B PI1.

BaxHo:

— eCnu aHarnoroBbll BXOA4 He MWCMOMb3yeTcs, TO PEeKOMEHAYeTCs YCTaHOBUTb
HacTponky «Het paTtuvka» (nogpobHee cMm. pasgen «KoHdwurypupoBaHue
obnactu Beoga-Bbioga MJIK» B PI);

— K KOHTponnepy B ntobor nocneaoBatensHOCTM K MoObIM BXOAAM NOAKIHOYaTCA
ntobble TWMbl AaTYNKOB;

—  NpW NCNOMb30BaHNM aKTUBHbIX JATYMKOB CrielyeT MUMETb B BUAY, YTO «MUHYCOBbIEY
KNeMMbl aHarnoroBbIX BXOAOB B KOHTponnepe o6beamHeHbl Mexay cobon;

—  3anpeLueHa nogaya HanpshxkeHus, npesbiwatowiero 1 B, Ha noboi 13 aHanorosbix
BXOAOB, T.K. 3TO MOXET BbIBECTU KOHTpOnnep m3 cTpos. [aTumku c BbIXOAHbIM
curHanom 0(4)...20 MA TpebytoT 06513aTeNbHOro NOAKMKYEHUS JOMONHUTENBHOIO
pesucropa.

3.4.2 Tepmonpeo6pasoBaTeniu CONPoOTUBNEHUA

Tepmonpeobpasosatenn conpoTuenennsa (TC) npumeHsioTca ANsS  M3MepeHus
Temneparypbl OKpy>XatoLLen Cpefbl B MECTe yCTaHOBKM Aatyunka. MNpuHumMn AencTBrs Taknx
AaTYMKOB OCHOBaH Ha CYLLLECTBOBAHWUM y psiAa MeTarnnos BOCNPON3BOANMON 1N CTabunbHON
3aBMCMMOCTU aKTUBHOIO COMPOTMBREHMSA OT TemnepaTypbl. B kayecTBe matepwana ans
nsrotoBneHnss TC B MNPOMBIWNEHHOCTM Yalle BCEro WCMosfb3yeTcs cneunanbHo
obpaboTaHHas MegHas wWnM nnatMHoBas NpoBorfoka. BeixogHble napametpel TC
onpegensTcs nx HOMMWHanNbHbLIMK cTaTMyeckumu XapakTepucTukamu,
ctangapTtmsoBaHHbiMm [CTY TOCT 6651.

OcHoBHbIMU napameTpamy HCX aBNsIoTCA: HaYanbHoe conpoTuBreHne gatyvka Ro,
namepeHHoe npu Temnepatype 0 °C, TemnepaTypHbIl KOI(DULMEHT CONPOTUBIEHUS q.,
onpefensiemMblil Kak OTHOLIEHWE PasHMLbl COMPOTUBIIEHWA AATyMKa, WU3MEpPEeHHbIX Npu
Temnepatype 100 n 0 °C, k ero conpoTtusrnenuto, namepeHHomy npu 0 °C (Ro), AeneHHoe
Ha 100 °C u oKpyrrmeHHoe OO0 MATOro 3Haka nocne 3anaton. B ceasm ¢ 1em, yto HCX
TepmonpeobpasoBartenen COnpoTUBNEHNA — (PYHKUMM HEenWHenHble (AN AaTyukoB C
MEeOHON MPOBOMOKON — B 06nacTu oTpuuaTenbHbIX TemnepaTyp, a Ans AaTynkoB C
MIaTMHOBOW NPOBOSIOKON — BO BCEM TeMmnepaTypHOM AuanasoHe), B KOHTposnsepe
npegycMoTpeHa NuHeapusaumns pesynbTaToB M3MepPeHui.

Bo nsbexaHne BNUsSIHUA COMPOTUBIIEHNSI COEANHUTENbHbBIX NPOBOAOB Ha pe3ynbTaThbl
n3MepeHusi Temneparypbl, NOAKMIOYEHNE JaTyvKa K KOHTPOMnepy crnegyeT Npou3BOauTb
no TpexnposogHon cxeme. [pu Takon cxeme Kk ogHOMy M3 BbiBogoB TC nogkntoyarTcs
O[HOBPEMEHHO [Ba NpoBOAa, COEAUHSIIOLMX €r0 C KOHTPOMNNepoM, a K APYroMy BbIBOAY —
TPETUN COeAnHUTENbHBIA NPoBOA. [nA MOMHOM KOMMEHCauun BAMSHUS COeAMHUTENbHbIX
MPOBOAOB Ha pe3ynbTaTbl W3MEpPEeHUA HeobXoaumo, 4YTobbl UX conpoTUBMAEHMs Obinn
paBHbI Apyr Apyry.

NMpumeyaHune — BoamoxHo nogkntodeHne 1000-omHbIx TC Takke No ABYXNPOBOAHOW CXeme
(Hanpumep, C Lenbio UCMONb30BaHNSA YXKE UMEIOLLMXCS Ha 00bekTe NUHUIA cBA3un). OgHaKo Npu 3TOM
OTCYTCTBYET KOMMEHCAUMs COMPOTMBMEHUS COeOMHWUTENbHbIX MPOBOAOB W MNO3TOMY MOXET
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HabnogaTbCsi HEKOTOpasi 3aBWCKMMOCTb MOKas3aHWii KOHTpornnepa OT koneGaHui TemnepaTtypbl
nposoaos. Mpy McCnonb3oBaHUU OBYXNPOBOAHOW CXEMbl MPU MOAFOTOBKE KOHTponnepa k paboTe
BbINOMHSAOTCS AENCTBUS, ykasaHHble B MpunoxeHnn XK.

CxeMbl MNOAKMIOYEHUS K KOHTPOMMEpY aHanoroBbiX [AaTYMKOB MNpuBEAEHbl B
Mpunoxenun b.

3.4.3 MMpeo6pasoBaTenu TepMoarniekTpuyeckue (TepMonapsbl)

MpeobpasosaTenu TepmoanekTpuyeckue (TI1), Takke NPUMEHAOTCA AN M3MEpPEHWs
TemnepaTtypbl. Tepmonapbl, B OTnM4Me OT TepmonpeobpasoBaTenen COMpOTUBMEHWS,
obnapaloT MeHbwuMK rabapuTamMy YyBCTBUTENBHOrO 3fleMeHTa W, Kak CreacTsue,
MeHbLUE TennoeMKocTblo M Gomnbwmm  ObiCTpogencTBMeM, a Takke umetloT 6bonee
LUMPOKMIA AnanasoH n3mepsieMblx TeMnepaTtyp. MIx ncnonb3oBaHue orpaHnynBaeTcs bonee
HM3KON TOYHOCTbIO U3MepeHUs, BoMbLUE CTOMMOCTBI0, HEOOXOANUMOCTBIO NOAKMIOYEHNST K
KOHTpONNepy C MWCNOMb30BaHUEM CreumnanbHbIX TEPMOKOMMNEHCALMOHHBIX NPOBOAOB,
HU3KOW  MakCMMarbHO OONYCTUMOW  ANWHOW  MOAKMKYEeHMs,, a Takke  HU3KON
NOMeXx03aLUNLLEHHOCTbIO NMNHUI CBA3M OATUUK - KOHTponnep.

MpuHuun pgencteua Tl ocHoBaH Ha addpekTe 3eebeka, B COOTBETCTBUMN C KOTOPbLIM
HarpeBaHWe TOYKM COEAMHEHUS [OBYX pPa3HOPOAHbIX MPOBOAHUKOB BbI3blBAET Ha
NPOTMBOMOSIOXKHBIX KOHLAX 3TOW LEnu BO3HUKHOBEHME 3JNEKTPOABWKYLLUEN Cunbl —
TepmoJ[C. BenununHa TepmMo3[C wusHayanbHO oOnpefenseTcd XUMUYECKUM COCTaBOM
NPOBOAHWKOB U 3aBMCUT OT TeMMepaTypbl Harpesa.

HCX Tepmonap pasnuuyHbix TuUNoB cTaHaapTusoBaHbl [CTY 2837. Tak kKak
Xapaktepuctuku scex Tl B TOW Unv MHOM CTENEHU ABNATCH HEMUHENHBIMU DYHKLNSMU,
B KOHTponnepe npeaycMoOTpeHbl CpeacTBa [Ans NuHeapu3auum nokasaHun. Touka
COeQMHEHNsT Pa3HOPOAHbBIX MPOBOAHUKOB HasbiBaeTcs paboumm cnaem TI1, a ux KOHUbl —
CcBOOOAHBIMM KOHL @MU UMK, MHOTAA, XONoAHbIM cnaem. Paboumn cnanm Tl pacnonaraetcs
B MecTe, BbIbpaHHOM AN KOHTPONS Temnepartypbl, @ CBOOOAHbIE KOHLIbI NOAKII0YATCA K
N3MepUTENbHOMY KOHTponnepy. Ecnn NoAKIoYeHne cBOOOAHbIX KOHLIOB
HEenocpeaCcTBEHHO K KOHTaKTaM KOHTpornepa He NpeacTaBnseTcs BO3MOXHbLIM (Hanpumep,
13-3a UX yaaneHHoCTU Apyr oT Apyra), To coeanHeHue Tl ¢ KOHTponnepoM Heob6xoaumo
BbIMOMHATL NMPU MOMOLLM KOMMEHCALMOHHbIX TEPMOJNEKTPOAHbLIX NPOBOAOB UK kabenen,
¢ obszaTtenbHbIM  cobniogeHvemM  NONAPHOCTUM  UX  BKMAYeHusi. HeobxogumocTb
npMMeHeHns Takux npoBodos obycnosneHa Tem, 4yto OC Tepmonapbl 3aBUCUT HE TONbKO
OT TemnepaTypbl pabo4yero cnasi, HO TaKke U OT TemrnepaTypbl ee CBOOOAHbIX KOHLOB,
BEMMYMHY KOTOPOW KOHTPONMPYeT BCTPOEHHbIN B KOHTpornep AaTtyuk. [lpu atom
MCMONb30BaHWe TEPMOJNEKTPOAHbIX Kabenen no3BomnseT yBenMunuTb ANIMHY NPOBOAHUKOB
TepMonapbl U «NepeHecTu» ee CBOOOAHbIE KOHLIbI K KNEMMHUKY KOHTponnepa.

BHumaHue! [Ina paboTbl C KOHTPOMEPOM MOTYT ObITb UCMOML30BaHbI ToNbko TI1 ¢
M30NMPOBAHHLIMX U He3a3eMNeHHbIMU paboynmmn cnasiMy, Tak Kak oTpuuatenbHble
BbIBOAbI MX CBOOOAHBLIX KOHLIOB 06 beANHEHbI Mexay cobor BHYTpY KOHTponnepa.

3.4.4 AKTuBHbIe NpeobpasoBaTenu

AKTUBHbIE npeo6pasoBaTenM C BbIXOOHbIM aHanoroBbiM CUrHarnomMm npUMeHAKTCA B
COOTBETCTBUM C HasHayYeHWeM [faTynka AONs U3MEpEeHUs pasnuyHbiX  pusmyeckux
napameTpoB. BbIXOAHbIMW CUrHaNamu TakMx OaTyMKOB MOTyT ObITb M3MeHsoLLEeecs Mo
J'IVIHeVIHOMy 3aKOHY HanpsaxeHune NOCTOAHHOIo ToKa 1 BefindnHa camMmoro Toka.
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MuTaHne aKkTMBHbIX TOKOBbIX AaTYMKOB AOSMKHO OCYLLECTBMAATLCA OT BHELUHEro unu
BCTPOEHHOro 6roka nutaHus 24+3 B.

MoaknioyeHe JaTYMKOB C BbIXOAHBIM CUrHanoM B BuAE MOCTOSIHHOTO HanpsikeHusi
(0...1,0 B) moxeT ocyLLecTBNATLCA HENOCPEACTBEHHO K BXOAAM KOHTpOnnepa, a AaT4ynKoB
C BbIXOHbIM CUrHarNoM B B1Ae Toka — TOMbKO MOCMe YCTaHOBKM LLYHTMPYIOLLEro pe3ncropa
conpotmeneHneMm 100 Om (morpewHocTe He 6Gonee 0,1%). B kavectBe wWyHTa
pekoMeHOyeTCH  MCMnofb30BaTb  BbICOKOCTAOWMbHbIE  PE3UCTOPbl  C  MUHUMAarbHbLIM
3Ha4yeHVeM TemnepaTypHoro koadduumeHTa conpoTueneHus, Hanpumep C2-29B.

MpumeyaHne — Tpu paboTe C aKTMBHbIMW MpeobpasoBaTensMn B  KOHTponnepe
ocyLecTBnseTcs MacwtabupoBaHue LKanbl nN3MepeHust. Mocne MacwTabupoBaHus
KOHTpOnupyemble U3NYECKNe BEMUYMHBI OTODpaXaloTCH HEenocpeACTBEHHO B  eAuHMLAx Ux
n3mepeHusi (atmocdpepax, kunonackansx, MeTpax u T. a.).

D,J'Iﬂ Ka)kaoro Takoro gatymka Heo6xoamMmMo YCTaHOBUTb AMana3oH naMepeHus:
HWXHAA rpaHuua anana3oHa n3mMepeHmnsa cooTBeTCTByeT MUHMManbHOMY YPOBHIO
BbIXOQHOIo CUrHana gatyuka,

- BEpPXHAA TrpaHuUua AOunana3oHa W3MepeHua COOTBEeTCTBYEeT MaKCuMalibHOMY
YPOBHIKO BbIXOAHOIo CUrHana gatyuka.

BHumanwue! lNpu ncnonb3oBaHMM akTUBHbIX AATYMKOB criegyet MMmeTb B BUAOY, YTO
«MUHYCOBbIE» KNneMMbl aHanoroBbIX BXO4O0OB B KOHTponsepa 06beanHeH bl Mexny cobor.

3.4.5 Pe3ncTtuBHbIe JaTyuKn

JaTymkM pesucTVBHOrO TUMa WMCMONb3YITCA B HEKOTOPbLIX 3anopHO-PErynumpyoLmnx
KnanaHax B KayecTBe pJaTyMka MONoxeHws. B pgaTymkax a3Toro Tuna B KayecTse
YYBCTBUTENBHOIO 3M1eMeHTa UCNONb3YyeTCA pPEe3nUCTop MepemMEeHHOro COoMpoTUBIEHUS,
MON3YHOK KOTOPOrO MEXaHW4YeCcKu CBS3aH C PEerynupylollen 4acTblo WCMOMHUTENbHOro
MexaHu3ma.

TakKe OHM MOTYT MOAKMIOYATLCA K KOHTPOMepy B KavyecTBe aMynATopa pearnbHbIX
[aTyYMKoB TemnepaTypbl ANA OpraHn3auny CTeHA0B UNN OTNAA0YHbIX MaKeToB.

KoHTponnep cnocobeH obpabaTbiBaTb CurHanbl A4aTYMKOB PE3UCTUMBHOrO Tuna ABYX
BapuaHTOB UCMOMHEeHust — ¢ conpoTtusneHmem go 900 Om u go 2 kOwm.

BHumaHue! [Ina BbISBREHUA curHana KOPOTKOrO 3aMblKaHus pesuctopa  Wnu
NPOBOAKMW, KOHTPOSNEpP cuntTaeT curHan Hmxke 40 Om KOPOTKUM 3aMblKaHUEM.

3.5 BbIxogHble ycTpoMcTBa

BbixogHble yCTpoWCTBa npegHasHayeHbl Ans nepegayn BbIXOAHOMO yMpaBrisoLero
CUrHarna Ha UCMoNHUTENbHbIE MEXaHWU3MbI.

KoHTponnep nmeeT 6 BCTPOEHHBIX BbIXOAHbLIX YCTPOMUCTB. BY MoryT ObiTb ABYX TWUMOB:
OVCKPETHbIE U aHanoroBble. TuUMbl BbIXOAHbLIX YCTPOWCTB ONPEAEnsoTCA Ha CTaany 3akasa
KOHTponnepa.

Tunbl B n ux xapaktepuctuki npusegeHsl B pasgene 2. Cxembl nogknioveHus BY
npusegeHsb! B MNpunoxexun b.

OuckpeTtHoe BY — anekTpomarHuTHoe pene, TpaH3UCTOpHas onTonapa,
ONTOCUMWUCTOP,  TBepAoTeNnbHOe pene —  UCMomnb3yeTcs AN yrnpaBreHus
(BKIHOYEHUS/BBIKITIOYEHUS)  Harpy3kor nmbo HenocpeacTBEHHO, nMbo 4epe3 Oonee
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MOLLUHblE YMpaBnslwoLWMe 3nemMeHTbl, TakMe Kak mnyckatenu, TBepAoTemnbHble perne,
TUPUCTOPBI UNN CUMUCTOPBI.

OnekTpomarHutHoe pene (Bbixoa «P») npegHasHavyeHO ANs KOMMyTaLUWM CUMOBbIX
uenew HanpsbkeHmem He 6onee 250 B n paboymm Tokom He Gonee 4 A (cm. pucyHku B.9,
B.14).

TpaH3ucTopHasa onTtonapa (Bbixoa «K») npumeHsieTcs, kak npaswno, Ang
yrnpaBreHnst HUM3KOBOJbTHBIM pene (He Gonee 60 B npu Toke He Gomnee 400 mA). Bo
nsbexaHne BbIXOAA W3 CTPOS TpaH3UCTOpa W3-3a 6OMbLWOro TOKa CaMOWHOYKLUM
napannenbHo obmOTKe BHeLWHero pene HeobxoAumo ycTaHaenueaTb Auoa VD1 (cm.
pucyHok B.10).

TpaH3nucTOpHbIN KNMtoY (Bbixod «T») nMpedHasHadeH AMS NPAMOro MOAKMIOYEHNs K
KOHTpONnepy B Ka4ecTBe Harpysku TBepOoTeNbHOro perne (BbIXO4HOe HanpsbkeHue oT 4 Ao
6 B, nocTtosiHHbIN TOK He 6onee 25 MA) (cM. pucyHok B.13).

BHumaHue! MakcumanbHas AnnMHa coeguHUTenbHOro kabens MeXOy KOHTpOoJ1epom
C BbIXOAOM «T» 1 TBepOOTENbHBIM perne He AoSMKHa npeBbiwaTth 3 M.

OntocumucTop (Bbixop «C») MMeeT BHYTPEHHIOW CXeMy nepexoda yepes HoMb 1
BKITHOYAETCA B LieMb yrNpaBreHnsl MOLLHOMO CUMUCTOPa Unv napbl BCTPEYHO-MaparnnensHo
BKITHOYEHHbIX TUPUCTOPOB Yepe3 orpaHunymBatoLLmin peamctop R1 (cm. pucyHkn B.11, 6.12).
BenvuvMHa conpoTMBNEHUST pe3ucTopa oOnpedensieT TOK YNpaBleHus cumucTopa.
Harpyso4yHasi cnocobHoCTb Bbixoga — Tok He 6onee 50 MA npy NepeMeHHOM HanpsiXXeHun
He bonee 250 B.

Ona npepoTBpalleHnss npobos TUPUCTOPOB U3-3a  BbICOKOBOSIBTHBIX  CKayKoB
HanpspkeHWs B CeTUM K WX BbIBOAaM peKoMeHAyeTcs nogknoydaTe dunbrpyowyto RC
uenouyky (R2C1).

OunckpeTtHoe BY («P», «K», «C», «T») mMMeeT gBa MIHOBEHHbIX COCTOSHUS: «BKI.» U
«BblkN.». Bbixogbl MoryT ObITb Takke 3anporpaMMuMpoBaHbl Ha paboTy B KayecTBe
reHepatopoB LWIVM. XapakTepucTukm reHepupyembliXx WMMYynNbCOB MpeacTaBleHbl B
Tabnuue 3.1.

Tabnuua 3.1

Pexunm paboTbl
XapaKkTepucTUKn
ONCKPEeTHOro Bbixoaa

MpocTon AnCKpeTHbIN YactoTa umnynbcoB He bonee 1,5 k'L,
BbIXOA, onpegensieTca anutenbHocTblo uukna MJIK
WM Mepuog ot 10 mc go 36 ¢, TOYHOCTb NPU ANUTENBHOCTH

nepuoga ot 10 go 50 mc coctaenset 0,2 %,

npv anutenbHocTh cebiwe 50 mc coctaensaet 0,1 %

AHanoroBoe BY npegctaensetr cobor umdpo-aHanoroebii npeobpasoBatenb,
no3BonsioLLMi popMMpoBaTL aHANOroBbIA CUrHaN NOCTOSIHHOIO TOKA UMW HanpsiKeHUs.

dopmupoBaTenb TOKOBOro curHana (Bbixop «WM») npeobGpasyeT Ha akTUBHON
Harpy3ke RH 3HayeHue Ha BbixoAe B TOKOBbIN curHan 4...20 MA (cm. pucyHok 3.3).
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PucyHok 3.3 — Cxema nogkntoyeHus Harpy3ku k BY tuna «U»

BY nuTaetcs oT BHewHero nubo BCTPOEHHOrO WCTOYHUKA MUTAHUSA MOCTOSIHHOrO
HanpshkeHus. ConpoTMBNEHME Harpy3ku RH 3aBUCUT OT HaMpsKEHWUS1 UCTOYHUKA NMUTaHUS
Un un BbibnpaeTtca u3 rpacmka (cM. pucyHok 3.4). B Tom cnyyae, ecnu ans mamepeHus
TOKOBOIO CUrHama Wucrnonb3yetcsi U3MepuTEnbHbIA LWYHT RM M €ro HoMuHam MeHbLue
HeobX0AMMOro CONpOTUMBIIEHUS HArpy3ku, UCMONb3yeTcss A0OaBOYHbIN OrpaHu4nBaloLLuiA
pesuctop Rorp, conpoTMBNEHNE KOTOPOrO BbIYUCIISIETCS U3 COOTHOLLEHUS:

Rorp = RH — Ru.

Tunosble cooTHoLeHus: Un =12 B, RH=Rn =100 Om; Un =24 B, RH = 700 Om
(Rv =100 Om, Rorp =620 Owm).

BHumaHue!
1 HanpspkeHue nctovHunka nutanust LIAM He pomkHo 6biTb 6onee 30 B.
2 [onyckaeTcs NpMMEHEHMEe pe3ncTopa C BENMYNHOW CONPOTUBIEHMS,
OTNIMYaKLLENCS OT paccuMTaHHON He Bonee yeM Ha + 10 %.

RH’ OM“

1000

900

800

700

600
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400

300

200

100

0 10 20 30 =Un, B
PucyHok 3.4 — N'pacdunk 3aBucumoctn Ry(Up)

®dopmupoBaTtesnib curHana nocTosiHHOro HanpsikeHus (Bbixop «Y») npeobpasyeT
3HayeHne Ha BbiIxoge B curHan HanpspkeHust 0...10 B. ConpoTtuBneHue Harpysku RH,
nogkntoyaemon k LA, pomkHO 6biTb He MeHee 2 KOm. Bbixogbl «Y» nuTarTca OT
BCTPOEHHOIO WCTOMHWKA MWUTaHUSA M BCE ranbBaHUYeCKM CBs3aHbl Mexay cobowi u co
BCTPOEHHbLIM MCTOYHUKOM nMuTaHus 24 B (pucyHok B.7).

AHarnoroBsoe ynpasfieH/e OCYLLEeCTBASeTCA N0 MPAMO-NPONOPLMOHANbHOMY 3aKOHY
(t.e. 4MA unn 0B coortBeTcTByeT BbixogHOMy curHany «0», a 20 MA wunn 10B
COOTBETCTBYET BbIXOAHOMY CUTHany «1»).
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MapameTp Beson.cocT.{N} onpenenser cocTosiHne cooTBeTCTBYylowWwero BY, korga
OCHOBHas nporpamma He OyHKUMOHWUPYET (3arpyska KOHTponsnepa, «3aBucaHue» u T.4.).
Mcnonb3yeTca ons nogaepXaHusi onpegeneHHoro ypoBHS curHana Ha BY B aBapuiiHOM
pexume KoHTpornnepa. 3agaeTca B fonsax eauHuupl ¢ TodHocTeio 0,001. Ucnonbayetca
Kak Onsi aHanoroBbIX, Tak U AN AUCKPeTHbIX BY.

MapameTpbl BY MOXHO ycTaHaBnuBaTb B PYYHOM peXvMe YMnpaBlneHus C nepeaHen
naHenu wunm no cetu. lNpu 3TOM Heob6xoAMMO NpegyCMOTPETb CpeacTBa MpeKpalleHust
ynpaeneHusa BY 13 nonb3oBaTenbCcKon Nporpammel, T.K. B MPOTMBHOM CrlyYan BBeLAEHHOEe B
pexvMe py4yHOro ynpasneHus 3HadeHve 6yaeT 3aMeHeHo 3Ha4YeHNEM U3 MOSb30BaTENbCKON
nporpamMmbl.

MogpobHoe onucaHne napameTpoB, OMNPeAenswrwWmx paboTy BbIXOAHbLIX YCTPOWCTB,
npuBeneHo B pasgene «KoHdwurypuposaHue obnactu Beoga-seisoga MNJ1K» B PI1.

B koHTponnepe npegycMOTPEHO pacClUMpPEHWE KONUYecTBa BbIXOOHbLIX YCTPOWCTB,
ucnone3ysas moayns OBEH MP1, nogkniovaembln K KOHTponnepy Mo crneuuanbHOMY
uHTepdpericy. PacnonoxeHue wuHTepderica nokasaHo Ha pucyHke 3.1. (none XX).
MoppobHee o pabote ¢ mogynem OBEH MP1 cm. n. 3.6.3.

3.6 UHTepdencobl cBa3n

B «KoHTponnepe ycrtaHoBneHbl Mogynu uHTepdencoB RS-485 un RS-232 ans
opraHu3auum paboTbl No cTaHgapTHbIM NpoTokonam OBEH n ModBus.

WHTepdenc RS-232 npegHasHadyeH Takke Onsa CBA3WM  CO  cpeaow
nporpammupoBsaHuns CoDeSys.

3.6.1 UHTepdenc RS-232

KoHTponnep wmeeT BCTpoeHHbIn nopT RS-232 (tun pasbema: RJ12). Cxewmbl
pacnosnioXXeHns HTEPMENCHbBIX IMHUIN B pazbeMax nNpeacTasneHsbl B [punoxeHun B.

MopT NnpegHa3HadeH Ans:

—  CB$I3U KOHTponmepa co cpedow nporpammmpoBaHmsa CoDeSys;

—  CB$I3W KOHTpoOmfepa C NporpaMMon TupaxupoBaHus. NogpobHee o nporpamme
TUpaxupoBaHusa cM. pasgen «[1porpamma TupaxmposaHusa» B PrT;

— OopraHuM3auuMm CcBI3M C ApYrMMy YCTpoMCcTBamm no wuHTepdericy RS-232 no
npotokonam: OBEH n ModBus B pexxumax Master nnu Slave.

[ns cBsA3n KOHTponnepa co cpefoi nporpammupoBaHnss CoDeSys ucnonb3yetcs
kabene KC1 (nocTtaBnseTcs B KOMMMEKTE C KOHTPOMMEepPOM), KOTOpbIA Heobxoanmo
NOAKIIOYNTL K KOHTPOMMEPY A0 BKITHOYEHUS NMUTaHNS.

Ona cBasn koHTponnepa ¢ K ¢ nporpammon TuUpaXupoBaHWs, a Takke and
NOAKITIOYEHNST K KOHTPOINepy APYruxX YCTPOWCTB € nHTepdericom RS-232 (BHeluHeln naHenm
onepaTopa, pacxo4oMepOoB, 3NEKTPOCHETHUKOB, CHATLIBATENEN LUTPUX-KOLO0B) UCMONb3YyeTCs
kabenb KC2, koTopbIi HEO6XOAMMO MOAKMIOYUTL K KOHTPOMNepy A0 BKIOYEHUSA MUTaHWA
koHTpornnepa. Cxema kabens npuBegeHa B MpunoxeHun B Ha pucyHke B.2.

Mo ymonyaHuio nNopT HacTpoeH Ha paboty B pexvme Slave. KoHTpornnep, aHanvampysi
3anpoc, aBTOMaTUYeCKU ONpeaensieT NpoToKor, 1 POPMUPYET OTBET MO 33JaHHOMY MPOTOKOITY.

Mpun paboTe B pexume Slave NOPT MMEET XECTKO 3a4aHHbIE HACTPOWKM:

—  ckopocTb: 115200 6uT/c;

—  [NMHa CroBa JaHHbIX: 8 6uT;

—  KOHTpOIb YE€THOCTU: OTCYTCTBYET;
— agpec: 16.
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Cnncok napameTpoB, KOTOPble MOXHO OMPOCWUTb, W AencTeus npu gobasneHun
napameTpoB Ans onpoca cM. pasaen «KoHdurypuposaHue obnactu Beoga-Bbisoga MIK»
B Pr1.

MepeBon wHTepdenca RS-232 B pexum Master n panbHenwas pabota B 3TOM
pexume ocylecTBnseTcs c MOMOLLIbIO crneumanusmMpoBaHHbiXx  Bubnuorek
dYHKUMOHanNbHbIX ~ 6rIOKOB,  MOAKMIOYEHHbIX M WUCNOMb3yeMbiX  MpU  CO3A4aHUK
Nnonb30BaTENbCKON MporpaMmbl B cpefe nporpammupoBanns «CoDeSys». HacTpoiiku
nHTepderica 3agatloTcad B yHKUMAX OMBNMoTekn, CM. pyKOBOACTBA MO MPUMEHEHUIO
6MGnMoTeK NporpaMMHbIX komnoHeHToB ans OBEH MNK B yactn onucaHusa nHtepdelica
6ubnunoTekn yHKLMOHanNbHbIX 6r10koB Ans paboTbl ¢ NnpoTokonom ModBus n nHTepdeiica
6nbnunoTekn dyHKUMOHanbHbIX 6r1okoB Anst paboTkl ¢ npotokonoM OBeH.

Ecnn nopt RS-232 HactpoeH gnsi paboTel B pexume Master, To gna cBasu ¢
nporpamMmoVi TMpaXnpoBaHWUa crieqyeT NPy BKITIOYEHWU MUTaHWS yaepXxuBaTb HaxaTown

nyck
KHOMKY , — 3TO OCTaHaBnMBaeT 3anyck MoNb30BaTeSIbCKOM MporpaMMbl U NepeBos
nopTa B pexwum Slave.

3.6.2 UHTepdenc RS-485

KoHTponnep mmeeT BCTpOeHHbI nopT RS-485. KoHTakTbl pa3bemMa BbiBeAEHbl Ha
KneMMbl. Homepa KOHTaKTOB W pacnonoxeHue WHTEPMENCHbIX NUHWA NpUBEAEHbl B
Mpunoxenun I,

MopT NnpegHa3HayeH Ans:

— CBSI3W KOHTponsiepa C nporpaMmMon TupaxupoBaHuss u OPC-cepBepom.
MogpoGHee o0 nporpamme TupaxupoBaHuss cM. pasgen «[lporpamma
TupaxuposaHus» B PrT;

— opraHuM3auuMm CcBfi3M C ApYrMMy yCTporcTBamm no wuHTepdericy RS-485 no
npotokonam: OBEH 1 ModBus B pexxumax Master nnu Slave.

Ona nogkntodeHusa k MK gpyrux ycTpocTB ¢ MHTepdencom RS-485 (BHelHen
naHenu ornepatopa, pPacxoJOMEepOB, 3IEKTPOCYETYMKOB, CHMTbIBATENEN LUTPUX-KOOOB)
ucnonb3yeTtcsi kabenb «BUTas napay.

Ons ceBasn c MK c nporpamMmoin TupaxupoBaHUsi HeobGXoAMMO WCMoNb30BaTh
npeobpasoeatenb UHTepdencoB RS-485/RS-232 wunun RS-485/USB, Hanpumep,
OBEH AC-3M unu OBEH ACA4.

Mo ymonuaHmnio NopT HacTpoeH Ha paboTy B pexume Slave. KoHTponnep, aHanmanpys
3anpoc, aBTOMaTW4ecku onpepenseT MpoToKomn, u opmupyeT OTBET MO 3adaHHOMY
NpoTOKOny.

Mpn pabote B pexume Slave HacTporku nopTa 3agatotca ¢ XKUM un us
cpeabl CoDeSys (cm. pasgen «KoHdurypuposaHue obnactu Beoga-Beisoga MNK» B PI1).

Mo ymonuaHuio nopt RS-485 nmeet cneayolimne ceteBble HACTPONKU:

—  ckopocTb: 115200 6uT/c;

—  AnuHa cnosa AaHHbIX: 8 ouT;

—  KOHTPOSb YETHOCTU: OTCYTCTBYET;

— apgpec: 16.

Cnvcok napameTpoB, KOTOpble MOXHO OMPOCUTb, U AEWCTBUS npu AobaBneHun
napameTpoB Ans onpoca cM. pa3gen «KoHdurypupoBaHue obnacTtu Beoaa-Bbioaa MNI1K»
B Prl.
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MepeBoa uHTepdenica RS-485 B pexum Master n ganbHenwasa pabota B 3TOM
pexume ocylecTBnsieTcst c NMOMOLLIbIO crneunanuanpoBaHHbIX 6ubnunotek
byHKUMOHaANbHBLIX ~ GMOKOB,  MOAKMKYEHHbIX U UCMOMb3yeMblX NpU  CO34aHun
nonb3oBaTenbCKON nporpaMmbl B cpede nporpammupoBaHuns «CoDeSys». HacTpoiiku
uHTEepdernca 3agatloTcs B (PyHKUMSX OMONUOTEKM, CM. PYKOBOACTBA MO MPUMEHEHUIO
OMbnmoTek nporpaMMHbIX komnoHeHToB ans OBEH MIK B yactn onucaHus uHtepdelica
6ubnunoTekn yHKLMOHanNbHbIX 6r10koB Anst paboTkbl ¢ NpoTokonom ModBus n nHTepdeiica
6ubnunoTekn yHKUMOHaNbHbIX 6110koB AN paboTbl ¢ NpoTokorioM OBEH.

Ecnn nopt RS-485 HacTpoeH ans paboTbl B pexume Master, To gna cBssm c
nporpamMmoi-KoHUrypaTopomM M NpOrpaMMON TUPAXUPOBAHUS criefyeT MNpu BKIHOYEHUN

nyce
NMUTaHUA  yaepxuBaTb Haxaton kHonky (% — 370 ocTaHaBnuBaeT 3anyck
nonb30oBaTeNbCKOWM NporpaMMbl 1 NepeBos nopTa B pexum Slave.

3.6.3 UHTepdpeinc cBsasm c mogynem OBEH MP1

WHTepdenc npegHasHavyeH Ansi nogknoYeHus K koHTponnepy mogyna OBEH MP1 no
BHYTPEHHEN LUMHEe, 4TO MO3BONISIeT YBENWYUTb KOMMYECTBO BbIXOAHbBIX YCTPOWCTB Ha 8
ONCKPETHBIX (KMoYeBbIX) BbIXOAHBIX YCTPONCTB B pa3fnyHbIX KOMOUHALMSAX:

— anekTpomarHutHoe pene 4 A, 220 B;

—  TpaH3ucTopHble onTonapsl 400 MA, 60 B;

—  cumucTopHble ontonapsl 0,5 A, 250 B;

—  And ynpaenexHus TBepaoTenbHbiM perne 4...6 B, 50 mA.

Cxema nopxntodeHust mogyna OBEH MP1 k koHuTponnepy MNJIK63 npencraeneHa B
MpunoxeHun b Ha pucyHke B.15.

MepekntoyeHne cocTosiHMIA BbiIxoaHbIX ycTponcts OBEH MP1 mMoxeT ocyLlecTBnsTbCA
He vaule, Yyem 13,5 pas B cekyHAay.

3.6.4 Wnutepdpenc ceasm DBGU

MHtepdenic DBGU npegHasHavyeH AnNss CMEHbl  BCTPOEHHOTNOo  MpPOrpaMMHOro
obecrneyveHnss KOHTponnepa Ha HOBYH Bepcuio, NGO BOCCTaHOBMEHMSA BCTPOEHHOrO
nporpamMmmMHoro obecneyeHnsi Npy HapyLweHnsax paboTbl KOHTponsepa.

Onsa coeguHenus ¢ MK Heo6xoanmo ncnonb3oBaTh CneumnanbHyo nnaTy-nepexoaHuk,
a Tarke kabenb KC1 (nnbo KC2), coeguHsiowmi nnaty-nepexogHuk ¢ noptom RS-232 MK
(ranpsamyto, nnbo vepes agantep USB/RS-232).

BHumaHue!

1 T[opT npegHasHayeH MCKIIOYMTENBHO ANA CepBUCHbLIX Lenen. 3anpeliaetcs
noaknoyaTb K HeMy NnoOble YCTPOWCTBA Ha dTane Hanagku U akcnnyatauuu, 3a
UCKMIYEeHNeM nnaTtel MNpy  HeobGXOoOAMMOCTU  BbINOMHEHUA  OOHOBMEHWS
BCTPOEHHOIO MporpamMmmHoro obecneveHus.

2 TMMpun o6GHOBNEHWM BCTPOEHHOrO MNpPOrpaMMHOro obecrneyeHuss Bpems Oyaet
cbpoLLeHo, 1 ero HeobxoanMo NepeycTaHoBUTb.

3 Tpy OBHOBNEHWM BCTPOEHHOTO MNPOrPaMMHOIO OOECNEeYEeHUs] 3HaYeHWs BCEX
KOH(UIypaumMoHHblX — napametpoB  Oyaoyt  cbpoileHbl. [locne  obHoBneHusi
HeobxoaMMO BbINONHUTE copoc EEPROM u ckoHMIryprpoBaTh KOHTpOMIep 3aHOBO.

4  3HayeHUsd nMapaMeTpoB, COXPaHEHHbIE MPOrpamMMON TUPAXMPOBAHUS U3 CTapOro
BapvaHTa BCTPOEHHOro MporpammHoro obecneveHus, 3anucatb (MepeHecTu) B
HOBbI BapuaHT OydeT HEBO3MOXHO. [1pM HeoOXOAMMOCTM UCNONb30BaHUA
3Ha4YeHU napameTpoB M3 CTaporo BapuaHTa, HEOOXOAUMO COXPaHUTb MPEXHIOK
KOHMrypaLmio Npy NomMoLLM NporpamMmmbl TUPaXXMPOBaHWS 3aHOBO.
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3.7 YenoBeKo-MalWMHHbIN MHTepdenc

3.7.1 XugKoKpuctannmyeckum MHQUKaTop

KoHTponnep WMeeT BCTPOEHHbLIN 2-X CTPOYHbIN  16-T  paspsagHbin  XKKWU,
NO3BOSIAOLLMIA:

—  oTobpakaTb «COCTOsIHME» BXOAOB M 3a4aBaTb 3HAYEHNs BbIXOAOB KOHTPONIepa;

— oTobpaxaTb W penaKkTUpoBaTb 3Ha4YeHWsl MNapameTpPoB MOMb30BaTENbCKOM
nporpaMmsil;

—  BM3yaslbHO OTCMEXUBATb U3MEHEHWE 3HAYEHWI NapaMeTpPoB MONb30BaTENbCKON
nporpaMmsi.

MoopobHee c pecypcamm OTOOpPaXeHUs MOXHO O3HaKOMUTbCA B pasgene
«Mcnonb3oBanue XXKW» Pl n B pykoBOACTBax Mo NPMMEHEHNI0 BMBNMoTek NporpaMmMHbIX
komnoHeHToB Ans OBEH MJIK B 4actu onucaHms goyHKUMOHarnbHbIX GroKoB GubGnmoTek
paboTbl ¢ XKKWN koHTponnepa.

B koHTponnepe peanu3oBaHa BO3MOXHOCTb W3MEHEHWUs] SIPKOCTW MOACBETKM U
KOHTpPacTHOCTW MHAMKaTopa, cM. pasgen «KoHdurypvpoBaHue obnactu BBOAa-BbiBOAA
MNK» B PI.

3.7.2 BcTpoeHHbIV 3ByKOBOM U3ny4vartenb

KoHTponnep nmeeT BCTPOEHHbIV 3BYKOBOW M3nydaTterb, NO3BOMAOLLMIAL

—  CMrHamu3upoBaTb O MOAKIIOYEHUN NUTaHWS K KOHTPONepy;

—  CUrHanmu3upoBaTb O HaxaTuu Monb3oBaTeneM KHOMOK Ha nuUEeBOW naHenu
KOHTponnepa,

— cosgaBaTb CreuuanuanpoBaHHble NporpaMMHble CpedcTBa CurHanuMsaummM o
npoxoXgeHun npouecca, obecneyvBalowme ynpasneHWe OWHAMUKOM U3
nonbL3oBaTeNbCKON NporpaMmmbi.

[ns ynpaBneHns 3ByKOBbIM U3rydaTtenem ucnonbdyetcs bubnuorteka b Sound.lib.

3.7.3 KnaBuaTtypa

E
KoHTponnep MMeeT BCTPOEHHYIO KrnaBMaTypy C LUECTbio KHomnkamu: £ S )

KHOMku MoryT ncrnonb3oBaTbCsl Anst NEPEKIOYEHUST MEXOY PeXxrMamMn UHAMKauMmn u
3aaHusl 3HaYEHU KOHUIypaLMOHHbIX NapamMeTpoB, cM. pa3den 7 (nogpobHee 06 aToM
cm. B PI).

C uenbto obpalleHns BHUMaHns 06CcnyxvBatoLLero nepcoHana Ha HaxaTue KHOMoK Ha
NMUEBON MaHenu B KOHTpommnepe npeaycMmoTpeHa GyHKUMSA «3ByK», onpegensioLias
BO3MOXXHOCTb 3BYKOBOW CUrHanu3auuv no hakTy HaxkaTus Kakon-numbo KHOMKKU KraBmaTtypbl
nyTem nogayn curHana BCTPOEHHOro 3BYKOBOrO M3ny4yaTtens (3ByKOBOe MOATBEpXAeHue
HaxaTtus knasuw). [aHHas dyHKUMA MoxeT ObiTb  oTkmoveHa. [logpobHee o
BKIOYEHUWN/OTKMIOYEHNN YHKUMKM «3BYyK» cM. pasgen «KoHdwurypupoBaHue obnactu
BBOAa-BbiBoaa MNJK» B PrI1.
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4 Ucnonb3oBaHWe No Ha3Ha4YeHuIo

Mepen ncnonb3oBaHNeEM KOHTponnep HeobxoamMmMo 3anporpaMMmMpoBaTh, T.e. Co3aaTb
nonb3oBaTenbeKyo nporpammy. lNMocne cosgaHns nonb3oBaTternbckas nporpamma MoxeT
OblTb COXpaHeHa B SHEProHe3aBMCUMMOW NaMATWM KOHTponnepa W 3anyckatbCs Ha
BbINOMHEHWE MOCIe BKIOYEHUSA NUTaHUS Win nepesarpy3ku, — cMm. pasgen «CoxpaHeHune
nporpamMmmbl B NamaTh KoHTponnepa» B PI1.

MporpammupoBaHue ocyLecTanseTcs ¢ nomolsto MO CoDeSys 2.3 (Bepcun 2.3.9.9).
[na ceasn co cpepon nporpammupoBaHns CoDeSys ucnonbayetca nHTepdenc RS-232
KOHTponnepa, — cM. pasgen «[lpoekT. YctaHoska cBs3n ¢ [JTK» B PrT.

Ha pucyHke 4.1 npuvBedeH npumep noakmodeHns koHtponnepa k [K gns
nporpammupoBaHnst yepes wuHTepdenc RS-232. [pu 3TOM wmcnonb3dyetcs Kkabenb
nporpammupoBanus KC1, BxogsaLwmn B KOMnnekT noctaskv. Kabenb BknovaeTcs B rHe3go
(RS-232), pacnonoXeHHOe Ha MOBEPXHOCTU A Koprnyca KOoHTponsnepa (CM. pucyHok 3.1).
OTBeTHas YacTb kabens nogknovaetca k COM-nopty MK.

Mo6unbHbIN KOMNbIOTEP KomneloTep oneparopa

®0®00000000880 0000 BB SO0 08D

o
®
&

0BEH NNKE3 oniEn

990990 0900000000

8080000000000 000600 600 000 000

Kontponnep

PucyHok 4.1 — BapuaHTt nogkntoyeHus K MK ana nporpammupoBaHusi KOHTpornnepa
yepe3s nopt RS-232
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BHumanue! lNopkniovenne kabensa nporpammuposaHusa KC1 ocyllectsnseTcs npu
OTKINIOYEHHOM NUTaHun KoHTpornnepa v MK (unu xotsa 661 0AHOro M3 3TUX YCTPOMCTB). Ecnn
OTKINIOYEeHNe nuTaHus koHTponnepa u K HeBO3MOXHO, TO B MnepByt odvepedb kabenb
nogkntoyaetca k MNK63, 3atem k COM-nopty lK; npegBaputensHo crnegyet KOCHYTbCSA
MeTannmnyeckon vacTblo coeamHuTens kabens metannuyeckoro kopnyca COM-nopta MK
ANs BbIPaBHUBAHUS 3NEKTPUYECKMX MOTeHumanoB koHTponnepa u [NK. HesbinonHeHve
3TUX TpeboBaHUM MOXeT npmBecTu k nospexaerHnto COM-nopTa MK.

MoapobHo nmporpammupoBaHue KoHTponnepa onucaHo B Pl1, npeactaBneHHOM Ha
KOMMaKT-gMcke W3 KOMMNMeKTa MOCTaBKM Ha peanuayemble KOHTpOmnepbl B COCTaBe
KOMMrekca ronb30BaTenbCkoOM  AOKYMEHTauuM W MNporpaMMHbIX — Cpeacts  Ans
OBEH INJIK63.

[ns ynobcTBa nonb3oBartensa Ha KOMNakT-ANCKE peanu3oBaHa cMcTeMa Hasurauum no
CTPYKTYpe nakeTa Monb30BaTeNbCKNUX [OKYMEHTOB MW MpOrpaMmMmHbIX CpeacTB  And
OBEH TMJ1K63, nossonsowas Bbi3biBaTb M NpoCMaTpMBaTb HEOOXOAMMbIE LOKYMEHTbI U
yCcTaHaBnuBeaTk nporpammHoe obecneverne, Heobxognmoe Ansa dyHKunoHnposaHus MNIIK.

Bpems peakumm BxofaoB/BbIXO[0B
Bpemsi peakuun 3aBUCWT OT TUMNOB MPUMEHSIEMbIX BXOAOB/BbIXOAOB. AHanMTU4ecKoe
BblpaXXeHWe Ans onpeferneHus BPEeMEHW MOSIHOro OTKNuKa KoHTponnepa (ToTkn) umeet
BUA:
Totkn = TBx + 2Tuukna + TBbIX,

roe TBx — Bpems peakuum Bxoda Ha MU3MeHeHue (hu3n4eckoro curHana (Bknwoyas
dunbTpaumio). Mo ymonyaHuio  3HayeHusa Ana umdposbix BxogoB — 5,0 mc, ans
aHanoroBbIx BxogoB — 100 mc (B Tabnuue 2.1 gaHHbIN napameTp Ans umdpoBoro Bxoda
HasbiBaeTcs «MuHMManbHas LAAWMTENbHOCTb MMMNYMbCa, BOCMPUHUMAEMOrO AUCKPETHbLIM
BXOLOMY);

Tuukna — Bpemsa uukna [MJIK. YcTaHoBNeHHOe 3HaveHuMe no ymonyaHuiw — 1 mc
(cTrabununsupoaHHoe). HactpanBaeTcs B okHe «KoHdurypauwmsi MJIK (PLC Configuration)»
MO CoDeSys. nuTenbHOCTb LMKNa MOXHO y3HaTb, NOAKMOYMB MOAYMb CTaTUCTUKM, — OH
noapo6Ho onucaH B Pr1;

TBbIX — 3agepxka Ha cpabaTbiBaHue Bbixoda. 3HAYEHUs AN penerHblX BbIXOAOB —
50 mc; ans oBbblYHbLIX TPAH3MCTOPHBIX BbIXOA0B — 20 MC (B Tabnuue 2.1 gaHHbIA napameTp
HasbiBaeTcsa «Bpems nepekntoyeHnst n3 coctosiHus «0» B cocTosiHe «1» 1 06paTHOY).

Mprmepbl pacyeTa BpeMEHM MOMHOro OTKMKa KOHTpOosnepa Ans pasHbiX BapuaHToB
Mcnosib3oBaHMA BXOA40OB 1 BbIXOO0B NpuBeneHbl HXe.

Mpumep 1: MakcumanbHO ObICTPbIA OTKMMK MOXeT OblTb peanu3oBaH npu
NCMNOMb30BaHNUN UUPOBLIX BXOAOB W TPAH3UCTOPHBLIX BbIXOAOB MPU YCTaHOBMEHHOM
MWHMManNbHOM 3HadyeHun Bpemenmn umkna MIK:

Totkn =TBx + 2Tuukna + TBbIX =5+ 2 x 0,25 + 20 = 25,5 mc.

Mpumep 2: HaubGonee MefaneHHbIA OTKNMK MOXeT ObiTb peanv3oBaH Mnpu
MCMNOMb30BaHUN aHaroroBbiXx BXOAOB W BbIXOAOB MpU YCTAHOBMEHHOM (OUKCMPOBAHHOM
3Ha4yeHun (No ymonyaHuo) spemenn umkna MyK:

Totkn = TBx + 2Tumkna + TBbix =100 + 2 x 1 + 100 = 202 mc.
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4 Vicnonb3oBaHue Mo Ha3Ha4YeHuo

Lincbposoi hmnbTp ANA BXOAHbIX aHaNorosbix CUrHanoB

Ona ocnabnexHusi BNUSHWSA BHELUHUX WMMYMbCHBIX MOMEX Ha 3KCniyaTauuoHHbIe
XapakTepUCTUKN KOHTporepa B nporpammy ero pabotbl BBegeHa LuudpoBasi hunbTpaums
pesynbTatoB u3MepeHuin. PunbTpaums OCYLECTBNAETCA HEe3aBUCUMO [ONA  Kakaoro
aHarnoroBoro Bxopa, 3agaetca napameTtpamu «[lloct. ®unbTpa» u «lMonoca dunsTpar.
®unbTpauna nposBoanTCA B ABa dTana.

Ha nepBom atane cdhwmnbTpauum 13 TeKyLMX W3MEPEHU BXOLHbIX NapameTpoB
OTWMLTPOBBLIBAIOTCS  3HAYEHUs,, WMElLWMEe $SBHO BbIPaXEHHble «MpoBanbl» WK
«BbIOpOCHI». [ANA 3TOr0 B KOHTPOISEpPe OCYLUECTBNSETCA HenpepbiBHOE BblYNCMEHWE
pa3HOCTM Mexay pe3ynbTatamu OABYX NOCNegHUX U3MEPEHUIn OOHOMO M TOrO e BXOOHOro
napameTpa, BbIMOMHEHHbIX B COCEAHMX LMKMNax onpoca, U CpaBHEHWEe ee C 3afaHHbIM
npegenbHbIM OTKNOHeHeM. Ecnn BeluMcneHHasa pasHOCTb NpeBbIAET 3afaHHbIv npeaen,
TO pesynbTaT, MOMYYeHHbIV B MOCNEAHEM LMKIe Onpoca, CYATAeTCs HeOOCTOBEPHbIM,
AanbHenwasi obpaboTka ero npuocTaHaBnMBaeTCA W NPOM3BOAWUTCA MOBTOPHOE
nameperune. Ecnn HepgocToBepHbIN pesynbTaT Obin Bbi3BaH BO3AENCTBMEM MOMEXM, TO
NMOBTOPHOE M3MePeHVe NOATBEPAMNT STOT PaKT, N NOXHOE 3HAYEHNE aHHYNMpyeTcs.

Takon anroputm 06paboTKM pe3ynbTaToB W3MEpPeHu MNo3BonseT  3aluTUTb
KOHTpOMnnep OT BO3AEWCTBUS E€AVHWYHBIX MMMYMbCHBIX WU KOMMYTaUMOHHBIX MOMEX,
BO3HUKaIOLLMX Ha NPOU3BOACTBE Npu paboTe cunoBoro obopyaoBaHus.

BenvuvHa npegenbHOro OTKMOHEHWS pesynbTaToB ABYX COCEOHUX W3MEpPEHUI
3ajaeTcs nonb3oBaTtenem B napametpe «[llonoca cunbTpa» UHAMBUAYanNbHO ANs BCEX
AaTYMKOB B €AMHMLAX U3MEPAEMbIX MU (PU3NYECKNX BEMNUNYWH.

B obuwem cnyvae npu Boibope «[lonockl hunbtpa» crnegyet MMeTb B BUAY, YTO YeM
MeHbLLe ee 3aJaHHoe 3HayYeHre, TeM My4lue NOMEX03aLLMLLEHHOCTb aHanoroBoro BXxoaa, Ho
npy 3TOM (M3-32 BO3MOXHbIX MOBTOPHbLIX WM3MEPEHUA) XyXe peakuus KOHTponsepa Ha
bbiCTpoe (haKkThyeckoe M3MEHeHWe BXOQHOro napameTpa. Bo un3bexaHne MOBTOPHbLIX
n3mepeHun npu 3agaHum «lonockl unbTpa» cnegyeT pyKOBOACTBOBATLCS MakCUMaribHOM
CKOPOCTbIO M3MEHEHWSI KOHTPONMPYEMOro NapameTpa, a Takke paccymMTaHHou (cM. Tabnuuy
2.1) nepuognyHocTbio onpoca. Mpyn HeobxoauMOCTY AaHHBIA PUNBTP MOXET ObITb OTKIIOYEH
YCTaHOBKOW B napameTpe «[lonoca punbTpa» 3HayeHns «0x».

Ha BTOpOM 3Ttane dwmnbTpaumm ocyLecTBRSETCa CrnaxveaHne (gemndvposaHue)
MOMyYEHHbIX Ha MepBOM 3Tane pe3ynbTaToB W3MEPEHUW B Cryyae WX BO3MOXHOMW
OCTaToOYHOW PryKTyauuu.

MepepaToyHas yHKUMSA 3BeHa, OCYyLIeCTBNSOWero npeobpa3oBaHWe BXOOHOMO
CUrHana Ha 9Tom dTane cunbTpauum, No CBOMM NapameTpaMm COOTBETCTBYeT hunbTpy
HM3KUX YacTOT NepPBOro NopsAka ¢ NOCTOSAHHOW BPEMEHM T.

Mpwn nocTynneHnn Ha BXod Takoro cunbTpa ckadkoobpasHoro curHana ero BbIXOAHOM
CUrHan yepes BpeMmsi, paBHOe t, M3MEeHUTCS Ha BenuuuHy 0,64 OT amnnUTYAbl CKayka;
yepes Bpemsi, paBHoe 2t, — Ha BenuuuHy 0,88; yepe3 Bpems, paBHoe 3t, — Ha BENUYMHY
0,95 1 T.A4. NO 3KCMOHEHLUMarbHOMY 3aKOHY.
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4 Vcnonb3oBaHue Mo Ha3Ha4YeHUo

«MocTosHHas BpemeHn unbTpa» t 3agaeTcs nonb3oBaTenemM B CeKyHAax Ans BCex
aHanoroBbIXx BXOAOB npu ycTtaHoBke napameTpa «Moct. dwmnbtpa». [lMpu 3agaHuu
napametpa «[ocT. domnbTpa» crnegyer MMeTb B BUAY, YTO YyBENWYEHMUE €ro 3HaYeHUs
ynyylwaeT noMexo3allMLLEHHOCTb aHanoroBbiX BXOA0B, HO OOHOBPEMEHHO yBENWYMBaeT
€ro MHepLUMOHHOCTb. Peakuns KOHTponnepa Ha 6biCTpble U3MEHEHUS BXOOHON BENUYUHbI
3ameansercs.

Mpn HeobxogMMOCTM [aHHBLIM PUALTP MOXET ObiTb OTKMOYEH YCTAaHOBKOM B
napameTtpe «MocTt. dunbTpa» 3HaveHns «0». BpemeHHble Auarpammbl  paboThbl
LMdPOBbIX (hUbTPOB NpeAcTaBneHbl Ha pUCyHKe 4.2.

THSM 4
-
3afaHHOe 3Ha4YeHne
“Monoca $punsTpa”
a) KOHTponupyemasi Temnepartypa & B) BKNIOYEH BUNLTP t
Tuam A Tuam A
6) GUNLTPL! OTKNIOYEHDI t r) BkAOYeHbl hunsTPLI “Monoca guastpa” 1

u “Moct. punsTpa”

PucyHok 4.2 — BpeMeHHble guarpamMmmMbl paboThbl
undpoBbIX hUNLTPOB NoOKa3aHUM AaTyMKa
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5 Mepbl 6e3onacHoCcTM

5 Mepbl 6e30nacHocTun

5.1 Mo cnocoby 3awuTbl OT MOPaXKEHUSI 3JNEKTPUYECKMM TOKOM KOHTpOrnep
cooTBeTcTBYeT knaccy |l no FOCT 12.2.007.0-75.
5.2 MNpu aKkcnnyatauMm M TeXHUYECKoM O06CnyxuBaHUM HeobxoauMmo cobntopaTtb

TpeboBaHus FOCT 12.3.019-80, «[pasun akcnnyartauuu 3EKTPOYyCTaHOBOK
notpebutene» un «[lpaBun oxpaHbl TpyAa nNpy 3SKCNyaTauuu 3MeKTpoyCTaHOBOK
noTpedutenem.

5.3 OTKpbITble KOHTaKTbl KNeMM KOHTpomnnepa npu 3aKcnnyaTauuyM HaxoasaTcs noA
HanpsbkeHneM BenuumHon o 250 B. Jliobble noaknoyeHns K KOHTponnepy n paboTbl No
ero TEeXHUYEeCKoMy OOCNyXMBAHMIO MPOU3BOOATCH TOMBbKO MPU OTKMHYEHHOM MUTaHUU
KOHTpOJepa v NOAKMHYEHHbIX UCMIOMHUTENBHBIX MEXaHN3MOB.

5.4 He ponyckaeTcs nonagaHuWe Bnarm Ha KOHTaKTbl BbIXOAHbIX coeguHuTenem wu
BHYTPEHHME 3MEeMEeHTbl KOHTponnepa. 3anpeliaeTcs UCMonb3oBaHME KOHTponnepa npu
HanMuMm B aTMocdepe KUCIOT, LLernoYyen, Macen U UHbIX arpeCCUBHbIX BELLIECTB.

5.5 lMogknioyeHne, perynupoBka W TeXHUYeckoe oOcnyXuBaHME KOHTponnepa
OOMKHbI NPOU3BOANUTLCS TOMBKO KBaANMMUUMPOBAHHBLIMU CneLuanicTamm, U3y4mBLUMMU
HacTosiLee PYKOBOACTBO MO 3KCnnyaTaumm.
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6 MoHTax n noaroToBka k paborte

6 MoHTax u noaroToBKa K paboTe
6.1 YcTtaHOBKa KOHTporsnnepa

6.1.1 Mpy MOHTaXe KOHTPOMMEPOB HEeOOXOAMMO Y4MTbIBaTb Mepbl 6e30MacHoOCTH,
npeacTaBreHHble B pa3gene 5.

6.1.2 Tpy MOHTaxe ANs KOHTponnepa NpeaBapuUTenbHO NOAroTaBNMBAETCS MECTO B
wkady oanektpoobopyaoBaHusa. KoHCTpykumsi wkadpa pgomkHa obecneyvBaTth 3alimTy
KOHTponnepa oT nonagaHus B HEro Bnaru, rpsiav U NOCTOPOHHUX NPeAMETOB.

6.1.3 KoHTponnep 3akpenngetca Ha DIN-peliky 3alienkamum BHU3.

MpumevyaHne — HeoGXOOMMO OCYLLECTBMSTb MOHTaX W MNOAKMOYEHUE MpenaBapuUTenbHO
CKOHMIypMPOBaHHOIO KOHTpOSfepa.

YctaHoBka koHTponnepoB Ha DIN-peiike ocyllectBngerca B creayiolen
nocrnegoBaTernbHOCTY:

1. Mpomnseogutcsa noarotoBka Ha DIN-perike mecta Ons yCTaHOBKM KOHTporfepa B
COOTBETCTBMM C pa3mepamu, NpMBeAeHHbIMW B MNpunoxeHun A.

2. KoHTponnep yctaHaenusaetcs Ha DIN-peliky B COOTBETCTBMM C pUCYHKOM 6.1a no
ctpenke 1.

3. KoHtponnep ¢ ycunuem npumxumaetcsa k DIN-peike B HanpaBneHun, nokasaHHOM
cTpenkoun 2 (CM. pUcyHok 6.1,a), 4o dunkcaumm 3aLlenku.

4. ina cbema koHTponnepa ¢ DIN-pelikun B npoyLlunHy 3allenku BCTaBnNseTcs ocTpue
oTBepTkM (CM. pucyHok 6.1, 6), M 3awenka OTKUMAETCca No cTpenke 1, nocre 4ero
KoHTponnep otBoautca oT DIN-penkun no ctpenke 2. lNpu cbeme [NJIK63 aBe 3awenku

OTXNMaKTCA OAHOBPEMEHHO.

2

Y_Kx_&_
1

a) 6)
PucyHok 6.1 — MoHTax koHTponnepa Ha DIN-penky
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6 MoHTax n noaroToBka k pabote

6.2 MoHTaX BHeLWHNX cBA3en

6.2.1 O6wue Tpe6oBaHUSA K MOHTaXHbIM NpoBOAAM

Ona obecneyeHnss HaOEXHOCTUM SNEKTPUYECKUX COEAMHEHUA peKoMeHayeTcs
ncnosnb3oBaTb TOMbKO MedHble npoBoga. lpoBoa nepen coeguHeHMeM Heobxoaumo
3a4YUCTUTb HA ONNHY 5 MM, C TaKUM pacyeToM, YToObl Cpe3 N30MnALMKU NNIOTHO npuneran K
KNeMMHOW Kornogke, T. €. 4ToDObl OroneHHble y4yacTku npoBoda He BbICTynanu 3a ee
npegensl. Ons rmbkoro (MHOrOXWNbLHOIO) NPOBoAa CnefAyeT MUCNOSMb30BaTbCs OOXUMHbIE
BUITOYHbIE HaKOHeYHWKK (Hanpumep, Tuna HB1,5-3, pucyHok 6.2).

* i

5.8

©
“
=
PucyHok 6.2 — NoarotoBka MHOroXunbHoOro nposoaa
OISl MOHTaXka C HAKOHEYHUKOM

BxopgHble Lenu ynpaBneHus:

MakcumanbHoe ceyeHVe NPOBOAOB, MOAKIOYAEMbIX K KIeMmMam npu  MOHTaxe
XECTKUM UM rmBKkUM npoBofoM — 1 Mm? (cooTeeTcTBYeT 18 AWG).

MUHUManNLHOE CeyeHne NPOBOAOB, NOAKMIOYAEMbIX K KneMmaM yrnpasneHus 0,25 Mm>.

Llenn nutaHmsa n BbIXoAHbIe:

MakcumanbHoe ceyeHue MpPOBOAOB, TMOAKIOYAEMbIX K KremMmam Mpu MOHTaxe
KECTKMM NpoBoaoM — 1,5 Mm? (nn 2x0,75 mm?) (cooTeTcTByeT 16 AWG).

MakcrmanbHoe ceyeHre NPoOBOAOB, MOAKITHOYAEMbIX K KIeMMaM Npy MOHTaXe rMokum
npoesogom — 1 MMm? (cooTBeTcTBYET 18 AWG).

MwuHumanbHOe ceveHne NpoBOAOB, NOAKMYaeMbIX K kKnemmam 0,25 MM,

Knemmbl kKOHTponnepa cnepyet 3atarnsath ¢ yeunvem 1,95 kr/cm.

BHumaHue! He cnepyeT yknagbiBaTb CUrHarnbHble NPOBOAA B OAMUH XIYT UK KOpob
C CvnoBbIMM NpoBodamu. [ns 3awuTbl LUenen oT BMUSIHAS BHELUHUX HAaBOAUMbBIX MOMEX
pekoMeHOyeTCs NPUMEHSITb 3KPaHUPOBaHHbIE kKabenu.

6.2.2 NMoakntoyeHne NuTaHus

6.2.2.1 lNuTaHne KoHTpomnepa crnegyeT OCYLUECTBNSATb OT ceTeBoro cugepa, He
CBSI3aHHOrO HEMOCPeACTBEHHO C MNWTaHMEeM MOLLHOro cunosoro obopypdoBaHusa. Bo
BHELLHEW Lenn peKkoMeHOyeTCsi  YCTaHOBWUTb  BblkMtouyaTtenb, obecneyvBaowmi
OTKITIOYEHNE KOHTpOIepa OT CEeTU 1 Nnaskue npegoxpaHuteny Ha Tok 1,0 A.

MutaHne kaknx-nnbo yCTPONCTB OT CETEBLIX KOHTAKTOB KOHTPOMMepa 3anpeLaeTcs.

Homepa KOHTaKTOB NOAKNIOYEHUS NUTaHWSA NpuBeadeHsbl B MNpunoxexun I
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6 MoHTax n noaroToBka k paborte

6.2.3 MNMoaknoyeHue BXO4OB M BbIXOOOB

6.2.3.1 lNMogknioyeHne WCTOYHUKOB CUrHaNoOB W [OaTYMKOB KO BXxoAdam, a Takxke
NOAKMYEHNE  UCMOSNHUTENbHbIX  MEXaHU3MOB K BbIxO4aM  OCYLUECTBASIOTCA B
COOTBETCTBMM CO CXeMamu, npueeaeHHbIMK B MNpunoxeruu b.

6.2.3.2 PenenHble 1 TPaH3NCTOPHbIE BbIXOAbl HE WMMEKT BHYTPEHHEW 3awuTbl OT
neperpysku. o 3aTor NpuynHe cnegyeTt UCMNOMb30BaTh SIEMEHTHI 3aLUUTLI, MOKa3aHHbIE Ha
pucyHkax B.9, B.10 (Mpunoxexue b).

6.2.3.3 [na WHAOYKTUMBHbLIX Harpy3oK, HampuMmep, npyu UCMONb30BaHWUM KOHTaKTOPOB
NN  MarHUTHbIX KranaHoB, YMNpPaBnsieMblX MOCTOSHHBbIM HanpshkeHnem, Heobxoaumo
BCcerga mcnonb3oBaTh 6e3blHEPLMOHHbIE AMoAbl. ATW AUOAbLI YacTo yCTaHaBMnMBalTCs B
ynpaBnsiemble YCTPOWCTBa 3apaHee. Ecnu e OHW He ycTaHOBMEHbl, TO Heobxoaumo
o6ecneyvnTb NX MOHTax.

6.2.3.4 Ecnn VHOYKTUBHbIE HAarpyskM BKIIOYAKOTCA penerHbIMU  BbIXOAAMWU  C
nepemMeHHbIM HanpskeHveMm, criegyeT npeaycMoTpeTb RC-LenoyKky, CHUXaLLY0 NMKOBOE
HanpspkeHe MpuW BKITIOYEHWM Harpysku 1, Gnarogapsa 3Tomy, 3alUMLLAIOLWYI KOHTaKTbl
pene oT NoBpexaeHu Npyu UCKPOBOM paspsaae.

6.2.3.5 lpu ncnonb3oBaHMM BCTPOEHHOrO MUCTOYHMKA NuUTaHus 24 B gna nutaHua
aKTUBHbIX aHanoroBbIX AATYMKOB, AMCKPETHbIX BXOAOB, aHaroroBbiX BbIXOOOB cregyet
YUYUTbIBaTb 0COGEHHOCTM NPUMEHEHNS:

a) nuTaHue BbIXOZOB TUNa «Y» BCErga OCyLIeCTBISETCS OT BCTPOEHHOTO UCTOYHMKA
NMUTaHWS,, COEAMHEHWE §NUHWIA NUTaHUS MPOWM3BOAMTCS MNPU  WU3rOTOBMEHUU
KOHTponnepa.

NMpumeyaHune — Bce Bbixodbl Y M BCTPOEHHbIN UCTOYHMK nNuTaHnus 24 B mexagy coboi
ranbBaHUYECKM CBSA3aHbI.

0) cymmapHbIi NOTpebnsiemMbl OT UCTOYHUKA TOK He OorkeH npesbiwate 180 MA
(Bbixog TUNa «W» notpebnaetr He Gonee 20,1 MA, Bbixog Tuna «Y» — He
b6onee 10 MA, OMCKPETHbLIN BXOA — He Bonee 7 MA).

BHumaHue! He gonyckaeTtcda nutaHnMe OT OAHOro WUCTOYHMKa OAHOBPEMEHHO
AKTUBHbIX aHanoroBbIX 0aT4yMKoOB, ANCKPETHbIX BXOO0B U OaT4YMKOB, aHaNoroBbIiX BbIXOO0B
B NtoObIX KOMOUHALMAX, TaK Kak B 3TOM cny4yae nosABnAeTCd ranbBaHN4YeCckaa CBA3b MexXay
HUMW.

6.2.4 MoaknoyeHue OaTYNKOB

6.2.4.1 Cxembl NogKNtoYeHNst 4aTYMKOB K KOHTpOMnnepy npuBeaeHbl Ha pucyHkax b.1 -
B.6 B MNpunoxeHun b.

6.2.4.2 MoaknioveHue TepmornpeobpasoBaTenen CONPOTUBIIEHUS.

B KoHTponnepe ucnomnb3yeTca TpexnpoBogHas cxema nogknoyveHnsa TC. MNpu Takon
cxemMe K ogHoMy M3 BbiBogoB TC noAkmioyalTcs OAHOBPEMEHHO [Ba NPOBOAA,
COeAMHALWMX ero ¢ Npubopom, a K Apyromy BblBOAY — TPETUIN COEAMHUTENbHbIN NPOBOA
(cm. pucyHok b.2 B MpunoxeHun bB).

BHumaHue! ConpoTmsneHuss Bcex Tpex COeAUHUTENbHbIX NMPOBOAOB AOMKHbI ObiTb
paBHbl — He 6onee 15 Om, Npy 3TOM MCNOMbL3YIOTCA NPOBOAA PaBHOW ANUHBLI — He Gonee
100 m. B npoTvBHOM criydae pesynbTaTtbl USMEPEHUIn MOTYT ObITb HETOYHBIMMU.
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6 MoHTax n noaroToBka k pabote

MpumeyaHue — [onyckaeTtcsa coeguHeHne TC conpotusneHus 1000 Om ¢ KOHTPONIEPOM 1 Mo
OByXnpoBogHon cxeme. lMpu 3TOM AnvMHa CoeaMHUTENbHbIX NPOBOAOB AOMKHaA ObiTb He 6onee 100
MEeTpOB, a COMPOTUBIIEHNE KaXO0W Xunbl — He npesbiwaTtb 15,0 OM. MoapobHee cm. MpunoxeHne XK.

6.2.4.3 Mopgknio4yeHne npeobpa3oBaTenen TepMO3INEKTPUIYECKUX (Tepmonap).

6.2.4.3.1 lMogknioyeHne TepMonap K KOHTponnepy MpOM3BOAUTCA C MOMOLLBLO
crneyunanbHbIX KOMNEHCALMOHHbIX (TEPMO3NEKTPOAHbIX) NPOBOAOB, N3rOTOBMEHHbIX U3 TeX
Xe cambIX MaTepuarnos, 4To 1 Tepmonapa. [JonyckaeTcsa Takke MCNonb30BaTh NpoBoaa 13
MeTannoB C TEPMOSNEKTPUYECKUMU  XapaKTepUCTUKaMu, KOTopble B  AuanasoHe
Temnepatyp 0...100 °C aHanormyHbl XapaKTepucTUKam MaTepuarioB 3MeKTpoaoB
Tepmonapsbl.

6.2.4.3.2 lNMpn coeaMHeHMM KOMMEHCALMOHHbIX MPOBOLOB C TepMonaponm W
KOHTponnepom cobniogaeTcd nonspHoCTb (CM. CXEMy MOAKMOYEHUsl, pUcyHok B.6 B
Mpunoxexun B).

Mpy HapyweHun BblleyKa3aHHbIX YCMNOBMM MOryT BO3HWKaTb 3HA4YUTErbHbIE
norpeLIHoCT Npu nsmepeHun!

6.2.4.3.3 Bo unsbexaHne BNuAHMS MOMEX Ha U3MEPUTENbHYK YacTb KOHTposnnepa
NVHUIO CBSA3M KOHTpOnfepa C [aTyMkoM PEeKOMEHAYyeTCH 3KpaHupoBaTb. B kayectBe
3KpaHa MOXeT ObITb NCMONb30BaHa 3a3eMneHHas ctanbHasi Tpyoba.

BHumaHue! Paboune cnau Tepmonap AOMKHbI ObiTb 3NEKTPUYECKN W30NUPOBaHbI
ApYyr OoT Apyra u oT BHeluHero obopyfosaHus! 3anpelyaeTcs Ucnonb3oBaTe Tepmonapsl ¢
HEen30NMpoBaHHbLIM pabounm cnaem.

6.2.4.4 TopknovyeHne akTUBHbIX [aTYUKOB, MUMELWUX YHUDULUPOBAHHbLIN
BbIXOA4HOW CUrHan ToKa U HanpsikeHus.

6.2.4.4.1 AKTUBHble [aTyMKM C BbIXOOHbIM CUTHaANOM B BWAE MOCTOSIHHOIo
HanpsKeHus (0...1 B) nopgknioyaloTCA HEMNOCPeACTBEHHO K BXOAHbIM KOHTaKTam
KOHTponnepa. [na ncnonb3oBaHUsA akTUBHBIX AaTYNKOB C BbIXOAHbIM curHanom 0...10
B Heobxogmmo npumenuTs mopyne PL-10 npoussoactea OBEH, ycraHaBnvMBaembili Ha
aHanoroBom Bxojge.

6.2.4.4.2 AKTVBHbIE JATYMKM C BbIXOAHbLIM curHanom B Buge Toka (0...5 MA, 0...20 mA
unn 4...20 MA) MOryT MOAKMNIOYATLCS K KOHTPOMMEepy TONbKO NOCre YCTAaHOBKU BHELUHEro
LWYHTUpYtoLWwero peanctopa (cMm. pucyHok B.5 B lMpunoxeHun B). Pesnctop fomxkeH 6biTb
npeumsnoHHbiM (Tuna C2-29B, C5-25 u T1.M.,, MowHOCTLIO He MeHee 0,25 Br,
conpotueneHnem 100 Om + 0,1 %) 1 BbICOKOCTAOUNBHBLIM BO BPEMEHU M MO TEMMepaType
(TKC He xyxe 25x10-6 1/°C). [JaHHble pe3ancTopbl MOXHO NpMoBpecTn B oTAene npoaax
dupmbl OBEH.

6.2.4.4.3 Onsa nuTaHus HOPMUPYIOLLMX npeobpa3soBaTtenen Heobxoamm
OOMONMHUTENbHBIA  UCTOYHUK  MOCTOSAHHOrO  HanpsikeHus U,. Ha pucyHke 6.5 B
MpunoxeHnn b nokasaHa cxemMa MOAKMKYEHUS [AaTYMKOB C  YHUULUPOBAHHLIM
BbIXOOHbIM curHanom 4...20 MA k npubopam no [BYXNPOBOAHOW NWHWUW. 3HauveHue
HanpsbkeHnst Up  yKkasbiBaeTc B TEXHUYECKUX XapaKTepuUCTMKax HOPMUPYHOLLEro
npeobpasoBaTtens u, kak NpaBuIo, NeXuT B guanasoHe oT 18 go 36 B.

6.2.4.4.4 Bo unsbexaHne BNMUSHWA MOMEX Ha WM3MEPUTENbHYK 4YacTb KOHTpornepa
NVHWIO CBA3M KOHTpoOnmepa C AaT4MKOM pekoMeHAyeTcs 3KpaHuposaTb. B kavecTtse
3KpaHa MOXeT ObITb NCMONb30BaHa 3a3eMeHHas ctanbHasi Tpyoa.
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BHumaHue! «MwuHycoBble» BxOoAbl AATYMKOB B KOHTPONSepe  3nekTpu4eckut
06beanHeHbl Mexay coboi. [Ins NUTaHUs akTUBHBIX AATYMKOB BO3MOXHO MCMONb30oBaHNe
BCTPOEHHOrO B KOHTPOINIEP UCTOYHUKA NMUTaHUs 24 B NOCTOSIHHOIO Toka.

6.2.4.5 MoakntoyeHne pe3NCTUBHbIX JaTYMKOB

MopkniovyeHne pesnMcTUBHOMO OaTyMKka OCYLLECTBNAETCA NO OBYXNPOBOAHOW MMM MO
TpexnpoBogHo cxeme. CxeMbl MOOKIIOYEHNS PE3NCTMBHOIO [[aTyMka Ko BXOAY
KOHTponnepa npveeneHbl Ha pucyHkax b.2 n 6.3 B MNpunoxenun b.

6.2.5 MoAaknio4YyeHUe BHELWHUX YCTPOMUCTB ynpaBreHus

Llenn BY wumeloT ranbBaHMYECKYld U3OMAUMIO OT BCEW OCTanbHOWM CXeMbl
KOHTponnepa. WcknioyeHne cocTaBnsieT BbiIxod «T» ONs  ynpaBreHust BHELIHUM
TBEpPOOTENbHLIM perne. B 3ToM crnydvae ranbBaHWYeECKyr M3onsumio obecrneyvnBaeT camo
TBEpAoTenbLHOe perne.

6.2.5.1 MopkntoyeHue Harpy3ku k B3 Tuna «TpaH3aucTopHasa ontonapa» (Tun «K»).

TpaH3ucTopHas onTonapa MPUMEHSIETCA, Kak npaBurio, And  ynpaBneHus
HU3KOBOJSbTHLIM 3MTEKTPOMArHUTHLIM UM TBEpPAOTENbHbIM pene (go 60 B nocTtosiHHOro
TOKa).

Cxema nopxntoveHust anst BO tuna «K» npuseaeHa Ha pucyHke 5.10 B Mpunoxenuu b.

MpumeyaHne - Bo un3bexaHwe Bbixoga W3 CTPOS TpaH3McTopa WM3-3a GonblIoro Toka
caMouMHAyKUMK, napannensHo o6MoTke pene yctaHaBnmeaetcsa anoa VD1, paccunTaHHbIi Ha Tok 1 A
1 HanpsbkeHwe 100 B.

6.2.5.2 MopknroyeHune Harpy3ku k B3 Tuna «cummncrtopHasa ontonapa» (tun «Cy»).

OnToCMMUCTOP BKMIOYAeTCs B LeMnb YNpaBfeHWs MOLLHOro cuMucTopa 4epes
orpaHunumBatowm pesmctop R1 (cxema nogknoveHus anga BY tuna «C» npuBegeHa Ha
pucyHke 5.11 B [MpunoxeHun B). 3HaveHme conmpoTMBRNEHWs pesucTopa onpeaenser
BENMYMHA TOKa yNpaBneHus CUMUCTopa U MOXeT BbITb paccumMTaHo no dopmyne:

R1 [Om] =(30 [B]/lynp [A]) £20%.

OnTocMmMmnCTOp MOXET Takke ynpasnsATb NApOV BCTPEYHO-NApanienbHO BKITIOYEHHbIX
TupuctopoB VS1 1 VS2 (pucyHok 5.12 B MpunoxeHun B). ns npegoTepalleHms npobos
TUPUCTOPOB WK3-3a2 BbICOKOBOMbTHBIX CKA4YKOB HampsikeHWs B CeTM K WX BblBOAAM
pekomeHayeTcsa nogkntodaTe punbTpytowyto RC uenouky (R2C1).

6.2.5.3 MopgknioyeHne Harpy3ku k B3 Tuna «LUAIM 4...20 mA» (Tun «U»).

Onsa pa6otel LAM 4...20 MA ncnonb3yeTcs BHELUHUA UCTOYHUK NMUTaHUSI MOCTOSIHHOMO
TOKa, HOMMHamNbHOe 3HayeHue HanpsikeHust koToporo U, paccuuTbiBaeTCcsi crneylomm
obpasowm:

Un.min < Un < Un.max ;
Unmin=10B + 0,02 A* Ry ;
Un.max = Un.min + 2,5 B,

roe Un — HOMWHanbHOE HanpshKeHne UCTOYHMKa NuTaHus, B;
Un.min — MMHUMarbHO JOMYCTUMOE HanpsbkeHWe NCTOYHUKA NuTaHus, B;
Un.max — MakcMarnbHO J0MNYCTUMOE HanpsKeHNe UCTOYHUKA NuTaHus, B;
R — conpoTtusneHue Harpy3sku LIAM, Om.

Ecnu no kakon-nmbo npuumHe HanpspkeHue uctouHuka nutadua LIAT, Haxopsuerocs B
pacropspkeHun  nornb3oBaTensi, npeBbllaeT  pacdeTHoe  3HadeHne  Upmax, TO
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nocrnefoBaTenbHO C Harpyskov HeobxoAMMO BKIOYMTL OrpaHNYMTENbHBIN Pe3ncTop (cxema
nogknioyeHus ans BY Ttuna «U» npuBegeHa Ha pucyHke 5.8 B [MpunoxeHun B),
CONpoTUBIEHME KOTOPOro Rop paccumTbiBaeTcs no hopmMynam:

Rorp.min < Rorp3< Rt:)rp.max;
Rorp.min = (Un - Un.max) * 10 / | LlAg.max; ILl,Aﬂ.max=20;
I:{orp.max = (Un - Un.min) * 10 / | UAM.max ,

roe Rorp.nom — HOMUHAMNBLHOE 3HAYEHUE OrpPaHNYNTENBHOIO pe3uctopa, kOwm;

Rorpmin  —  MWHMManbHO  JOMYCTMMOE  3HaYeHWe  OrpaHUYUTENbHOro
pesucrtopa, kOwm;
Rorpmax ~—  MakCMManbHO  [OMYCTUMOE  3HaYeHWe  OrpaHUYUTENIbHOro

pesuctopa, kKOwm;
lyan.max — MakcMMarnbHbIN BbIxogHOW Tok LIAT, MA;

BHumaHue! HanpspkeHne nctodHmka nutanmsa LIAM He gomkHO npeBbiwaTth 36 B.

Ona nutanua BY tnna «UAT 4...20 MA» BO3MOXHO MCMNOMb30BaHNE BCTPOEHHOIO B
KOHTpOINNEepP UCTOYHUKA NUTaHnA 24 B NOCTOAHHOrO TOKa.

6.2.5.4 MoakntoveHue Harpy3ku Kk BY tuna «LAI 0...10 B» (Tun «Y»).

Ons pa6otbl LA 0...10 B ncnonb3yeTcs BHYTPEHHUIA MCTOYHUK MUTaHNSI MOCTOSIHHOMO
Toka (cxema nogknioveHns ana BY Ttuna «Y» npuBegeHa Ha pucyHke B.7 B
Mpunoxexuun B). ConpoTmBneHue Harpysku R,, nogkntovaemont k LIAM, nomkHo ObiTb He
mMeHee 2 KOm.

Bce Bbixogbl «Y» KOHTponnepa nMTalTCa OT OAHOTO BCTPOEHHOr0 WCTOYHMKa
NUTaHUA, OHU rarnbBaHUYECKU CBSI3aHbl MeXay COOOoN.

BHumaHue! [Npy Hanuumm B KOHTponnepe BbLIXOAOB Tumna «Y» MCNOnb3oBaHue
BCTPOEHHOIO UCTOYHMKa NMUTaHWA AN NUTaHNA WHbIX Lienel He JonycKaeTcs.

6.2.5.5 MopkntoyeHue Kk BY ansa ynpaBneHus TBepAoTeNbHbIM pene (Tun «Ty»).

BbixogHoe ycTponcTBo «T» BblgaeT HanpsbkeHne oT 4 go 6 B gna ynpasneHus
BHELUHUM TBepAOTenNbHbIM pene. Cxema nogkntodeHns ans BY tuna «T» npuBegeHa Ha
pucyHke 5.13 B NpunoxeHun b.

[aHHbIN TUN BBLIXOAHOrO YCTPOWCTBA HE OCHALLEeH BHYTPEHHEW ranbBaHW4eCcKon
n3ongaumen. ManbBaHMYECKYO pa3Ba3Ky KOHTPOMNepa U NOAKMHYEHHOrO UCMONTHUTENBHOrO
MexaHmama obecrneumBaeT camo TBepAoTenbHoe perne. [nvHa NyUHUM NOAKIIOYEHUS K
BbIxody T He JomkHa npesblwatb 3 M. BHyTpyM BbIXOOQHOrO yCTpOWCTBa YCTaHOBMEH
orpaHnunTenbHbIA pe3ncTop Rop HoMMHanom 100 Om.

6.2.6 MoaknioyeHue nHTepcpenca RS-485

MopgkntoveHne BLIMOMHAETCS MO ABYXNPOBOAHOW CXeMe BMTOM Mapon MpoBOJOB C
cobniogeHnem nonsipHoctT. MoHTax cnegyeTr npouv3BOAMTE MNPU  OTKIKOYEHHOM
HanpsPKEHUN MUTaHUsSI BCEX YCTPONCTB ceTu RS-485. [InvHa NMHUM CBSA3N AoMmkHa ObiTb He
6onee 1200 m. MpoBog A nogkntovaeTcs kK BbiBogy A2 unu A1 koHTponnepa, nposog B
nopaknoyaeTcs K BbiBogy B2 nnu B1 koHTponnepa, CoOOTBETCTBEHHO.

MpumeuyaHune — O6o3HayYeHMEe KOHTAKTOB MHTepdenca RS-485 B npubopax npounsBoacTBa
apyrmx cupm  MoxeT ObiTb criefylowmMm: KOHTakTy A cooTBeTcTByeT obo3HauveHue «Data+»,
KOHTakTy B — «Data—».
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Ona cornacoBaHus uHTepdpenica RS-485 c yctporictBamu ¢ uHTepdpericom RS-232
HeobxoanMo ucronb3oBaTb NpeobpasoBatenn RS-485\RS-232 tuna OBEH AC3-M uwnu
noao6bHble.

BHumaHue! [pu BknoyeHun KoHTponnepa B ceTb RS-485 B kayectBe Master
(sepywero npubopa), B HEro BCTPOEHbI PE3NCTOPbI, Onpedensiowmne COCTOAHUE NUHUN
npu OTCYTCTBUW nepepadvn. B cBA3M C 3TUM He [AonyckaeTcs BKMYaTb B OOUH CErMeHT
cetn RS-485 Gonee 6 koHTponnepoB OBEH MJIK63, paxe ecnv OHM HacTpPOeHbl Ha
paboty B pexume Slave (Begombii npubop). MNpu HeobxogumocTu BkMouMTb Oonee 6
koHTponnepoe OBEH MJIK63 B ceTb RS-485 unu pasgenuTb ceTb Ha HECKONbKO
CerMeHToB criegyeT MCMonb3oBaTb ycunutenu/nostoputenu umHtepdenca RS-485 Ttuna
OBEH AC5 (cm. pucyHok 6.3).

Do 6 wryk OBEH NNKE3
A

= —
KouTtponnep Koutponnep Koutponnep
OBEH NNK63 OBEH NNK63 OBEH NNK63
RS-485 RS-485 RS-485 Moeropurens
[AlB] [AlB] [AlB] .
OBEH
AC5 .8
7 e it i Dwasts
Ale gJA—@2F
=
Buran napa

PucyHok 6.3 — MNpumep cxeMbl noaknioyeHui B ceTb 6onee 6-tu OBEH MJIK63
(OBEH AC5 — noBTOopuTenb curHanay)

6.2.7 MopaknioyeHue K MHTepcency RS-232

MopknioyeHne ocyulecTBnsieTc craHoapTHeiM kabenem KC2 «MIK-MaHenb» (He
BXOOWT B  KOMMNMEKT MocTaBku, mnpuobpetaetcd oOTAenbHO), kabenem  Ans
nporpammunpoBaHusi (kabene KC1 n3 komnnekra nocraBku) nnu kabenem, N3roToBNeHHbIM
no cxeme, npveegeHHon B MNpunoxeHun B. MoaknioyeHne HeobxoQMMO NPoM3BOAWTL NpU
OTKITOYEHHOM HanpsXKeHnn NUTaHusa KOHTPOMepa 1 nogknioyaemoro yctpovctea. AnvHa
Kabens He AOmMKHa NpeBbIWaTh TPEX METPOB.

6.2.8 MNopknioyeHMe nepexonHOW NnaThbl ANsi NPOrpaMmMMUpPOBaHNA

MopknioyeHne nepexofHow nNnatbl Ans NPOrpaMMUpOBaHMWs, BXOASLIEN B KOMMMEKT
NoCTaBKW, OCYLLECTBNSIETCS 4Yepe3 knemmHyto konoaky DBGU, pacnonoxeHHyi Ha
BepxHen cTopoHe koHTponnepa. K nnate nogkniovaetcs kabenb KC1, Bxogawwmi B
KomnnekT noctaBkn. OTBeTHyl0 uYacTb kabens cnegyetr BctaBuTb B COM-nopt
KOoMMbloTEpa Hanpsamyto, Nnbo yepes npeobpasosatens COM-USB.

BHumaHue! T[Inaty Heob6xoaMMo noOAKMOYATL K KOHTPOMMEpPY TOMbkO Ans
BbIMOMHEHUS1 onepaumn OBHOBMEHMSA nporpamMmMHoro obecneyeHns. Bo BCcex ocTanbHbIX
cnyyasix nnaTa AormkHa BbiTb OT KOHTpOMnepa OTCoeAnMHeHa.
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BO3MOXHbIi BapuaHT CTPYKTYpbl COEAMHEHU KOHTponfepa npu ero pa6ote B
cucTeMe ynpaBneHus nokasaH Ha pUcyHke 6.4.

BxopHble curHanl

Manens
one arog JvckpeTHble
OBE n270) W1 aHaNOrOBbIE
[IATYMKMA
RS-232
Y j L
90@000000&000000808 0006@@ 009
Moaynb
® pacLUMpeHms
le [ MJIK Net BbIXOIHbBIX
s ) 3NeMeHTOB
LT oooaaeaaaa OBEH MP1
QOQOOOG@G Lolodol- ol DOGG 280000 209

o] A
- {L{Lﬁg HHHH
(7] (Tp]
e I ) Jo 8 MCMONHWUTENbHBIX
UK m 2 McnonHuTenbHbIe i
DIATYNKM C MEeXaHU3Mbl y
Wt i v ¥ K ceTh RS-485 @
RS-485
Mopynu eeopa/evieona OBEH Mx110
Ananorosble AHanorossle
W AUCKPETHbIE W QMCKPETHbIE
DATHMKM JATHMKM
Mopynb Nel {L Mopynb Ne.. {}

Cerb RS-485

PucyHok 6.4 — MNpumep CTPYKTypbl COeAUHEHUN
npu ucnonb3oBaHus MNMJIK B cucteme
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6.3 YKazaHuA N0 MOHTaxy

MoaknioyeHe KOHTponnepa creayeT BbINOMHATL MO CXemaMm, NpuBEdeHHbIM B
MpunoxeHun 6, coGniogas  nNpu  3TOM  HUXKEU3MOXKEHHY  MocneaoBaTenbHOCTb
npoBeaeHus onepauui.

1) TMMopgknounTb  NMHUK CBA3N KKOHTpONNep-AaT4nkn» K  MNepBUYHbIM
npeobpasoBaTensm.

2) [Mopknio4unTb NMMHUK CBA3N «KOHTpOINep-aatyunkny k Bxogam OBEH MJK63.

3) TMNoakmi4YnTb K BbIXOAaM KOHTpOIiepa UCMONHUTENbHbIE MEXaHWU3MBI.

4) TMogkno4unTb NHUK MHTepdeica RS-485.

5) Ha Heucnonbdyemble npu paboTe KOHTponnepa W3MepUTENbHbIE BXOAbl
YCTaHOBUTb NEPEMbIYKU.

6) [Mpoussectn noaxnodeHne OBEH MINK63 kK CTOYHWKY NMTaHUS KOHTponnepa.

Mocne BbINOMHEHMS YyKasaHHbIX pPaboT KOHTpOMnep roToB K AanbHenwemy
NCMONb30BaHWIO.

6.4 Mpo6HbLIK NycK

6.4.1 Ecnn KOHTponnep Haxoawncs ANuUTeNbHOe BpeMs Mpu TemnepaTtype Huxe
muHyc 10 °C, TO nepep BKMOYEHWEM W Hayanom paboT C KOHTponnepoM Heobxoaumo
BblepXaTb ero B MOMELLEHNM C TeMnepaTypour, COOTBETCTBYOLEN pabovyemy ananas3oHy
(ot muHyc 10 go 55 °C), B TeyeHne He meHee 30 MUH.

6.4.2 lNepen nogaven NUTaHWs Ha KOHTPOMMep crnegyeT NpoBEpUTb NPaBUMbHOCTb
MOAKIIOYEHUS HANPSHKEHUA M €ro YPOoBeHb. [pu NMTaHn nepemMeHHbIM TOKOM:

—  MpU NOHWXKEHHOM HanpsbkeHun (Hwke 90 B) koHTponnep paboTtatb He OyaeT
(OTKNIOYNUTCH — TOYHbBIN MOPOF OTKIOYEHMUS! HE perfiaMeHTUpyeTCs);

—  MpV NpeBbIEeHUN HanpsixeHus (bonee 264 B) BO3MOXeEH BbIXO KOHTponnepa u3
CTpoS.

an/I NUTaHNUN OT NCTOYHMKA NOCTOAHHOIO HaNpPAXXeHU4:

— npu HanpsbkeHun Hwke 150B pabota KoHTpomnnepa He rapaHTupyeTcs
(koHTponnep npekpaLiaeT PyHKUMOHMPOBATL, OQHAKO, N3 CTPOS HE BbIXOAUT);

— NpW NpPEeBbILEHUN HanpskeHns nutaHns ypoBHs 300 B BO3MOXeEH BbIXOA
KOHTpornnepa u3 cTpos.

6.4.3 lNpu nogaye Ha MNJIK HanpsxXeHus NUTaHUsS AONYCTUMOro 3HaYeHWs Ha nMLeBon
CTOpPOHe Koprnyca HaumHaeT ceeTutbes XKKA.

6.4.4 locne BKMIOYEHWA NUTaAHWA KOHTPOMMep nepesarpysnTcd, — nNpu  9TOM
KpaTKOBPEMEHHO BKIMOYATCH 3BYKOBOW CUrHanu3aTop U HaumHaeT ceeTutbes XKKW. Ecnn B
KOHTponnep Obina 3arpyxeHa nonb3oBaTenbckasg MnporpaMMa, OHa cpasy HaunHaeT
NCMNOMHATLCS.

6.4.5 Ecnn nocne BKMAOYEHMS NUTAHMA BbINOMHEHWE MporpaMMbl HE Hayanocs,
HeobxoaMMo npoBepuTb Hanunyne B namsATn MNJ1K nporpaMmbl U cnegoBaTe MHCTPYKLUSAM
pasgena 6.5.
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6.5 [marHocTuka n yctpaHeHue HeMcrnpaBHOCTEMN

6.5.1 CocTtosHne KoHTpornnepa oTobpaxatoT coobuieHus, noasnsowmecs Ha XKW Ha
ero nepegHen naHenu. Kogbl owmboK KoHTponnepa u uameputens (paclumdpoBka
TeKCToBOM WHcpopmauum o6 owwmnbkax) npuBeneHbl B [MNpunoxenusax O u E Bmecte ¢
pekoMeHAauMAMyn HeobXoaNMbIX 4EACTBUI NONb30BaTENs Ha BO3HUKAKOLME OLLINGKM.

6.5.2 MNpoBeputb paboToCcnocOOHOCTL BXOAOB U BbIXOAOB KOHTPOMNepa MOXHO W3
cpeabl CoDeSys, 3agaBasi COCTOsIHUA COOTBETCTBYIOLLUX Liener cornacHo Prl.

Mepen nogkntoyeHueM koHTponnepa k CoDeSys HeobGxoOAMMO MHCTannupoBaTb B
cpeany Target-cpanin koHTponnepa, BbibpaTb KaHanm CBS3M U YCTAHOBUTbL HeobGXxoauMble
napameTpbl kaHana ces3u. [MogpobHO npouenypa NOOKMIOYEHUS KOHTponnepa K cpeae
CoDeSys onucaHa B PrT1.
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7 JkcnnyaTtaumsa KOHTponsnepa

Mocne nporpaMmMmmnpoBaHna U MOHTaXKa KOHTposnepa npu 3anycke, oOH aBTOMaTU4eCKu
Ha4ynHaeT BbIMOJIHATb NOJIb30BATESIbCKYHO NporpamMmmy, 3arpy>eHHyro B 3HeproHe3aBnMcumyro
namatb KOHTponnepa. YnpaeneHve BXxodamu, BbIXodamu, MHTepdencamum npovcxoaut B
COOTBETCTBUU C anrOpUTMOM, 3alriOKeHHbIM B 3Ty nNporpamMmmy.

7.1 PaboTa c XKW

Pa6ota ¢ XKW peanusyetca B nporpamMme C MOMOLLbK cneumanbHbix 6ubnuotek
yHKUMOHanbHbIX 6nokos. OTpaxeHue dyHkumoHnpoBaHusa MK Ha XKW HasbiBaeTcs
Pabounm pexumoM wHaukauuu. [daHHble MOXHO BbIBOAMTb HA HECKONBbKO 3KPaHOB.
YnpaBneHve C MOMOLLbIO KHOMOK B paboyeM pexume WHAMKaUUW okKasaHo Ha
pucyHke 7.1. Bonee nogpobHo paboTa ¢ pabo4num pexMmom MHAMKaLUUKM U UCNONb30BaHNE
6ubnunoTtek onucaHbl B pasgene «Pabota c XKW TMJIK» P u B pykoBoactBax no
npuMeHeHnto GubnmMoTek NporpammHbix koMnoHeHToB Ans OBEH MJK B yactu onucaHus
dyHKUMOHanbHbIX 6okoB 6nbnunoTek paboTtsl ¢ XKK OBEH TMINK63.

Taike B npouecce paboTbl KOHTpONEpa BO3MOXHO 3afaBaTb 3HAYEHUS: NapamMeTpoB
KOHGurypaumm  nepudpepunHoro  obopyaoBaHust  (BXOA4OB,  BbIXOAOB UM T.4.),
Nnonb30BaTENbLCKMX MapamMeTpoB (YCTaBOK, aBapWuiHbIX MOPOroB, koadcuumeHto MANI-
perynstopoB u T.4.). [aHHbIn pexuMm HasbiBaeTcs KoHUrypauuoHHbIM — pexMmom
WHOMKaUMW. YNpaBneHne C MOMOLLb KHOMOK B KOHUIYpaLMOHHOM pexvMme WHOuKauun
nokasaHo Ha pucyHke 6.1. TlogpobHee o0 3agaHuUM 3HAYEHUA  KOH(UIYPaLMOHHbIX
napameTpoB onvcaHo B pasaene «KoHdurypmposaHve obnacTtu Beoga-sbisoga MNJ1K» B PI.

CyLuecTByeT elle TpeTui, cneumanbHbii pexum pabotbl XKKW, — OTnagoyHbivi pexum
nHankauumn. OH HeobxoamMM Nonb3oBaTeNto ANs BO3MOXHON nepesarpy3ky KOHTpornepa u
AN NpocMOTpa KoAa OWKNOBKM Npu BO3HWKHOBEHUW TakoBOMW. PaclumndpoBka KOAOB OLLUMOKM
npuBegeHa B lNpunoxeHun [. [aHHbIA pexum Takke NpefHasHayeH AN npoBefeHusd
TEXHOMOTMYECKUX MaHUMNynsUuin C KOHTPONIEPOM MpU ero nNpou3BoAcTBe U noBepke (B
3TOM pPYKOBOACTBE HE paccMaTpuBaeTcs).

B pononHeHMe K OCHOBHbIM (PYHKUMA KHOMOK B KOHTPONEpe MWMelTCs elle
[ONOMNHUTENbHbIE COYETaHUSI KHOMOK:

1) [Onsa Toro, 4TtoObl nonb3oBaTenbckas nporpamma He 3arnyckanacb, Ccrnegyer,

nyck

yoepxkuBas kHonky €90 BkMOUMTL NUTaHME KOHTponnepa. 3TO  MOXeT
noHagobuTbcs, Hanpumep, Ans Toro, YTobbl Nporpamma He 3aHumana COM-nopT
(nogpobHee cm. n. 3.6.1) wnM npy HenpaBUIIbHOM  (PYHKLMOHMPOBAHWUU
KOHTpOnnepa, Korga BbIMOMHEHWE Kofa MPUBOAMT K MOCTOSIHHOM nepesarpyske
KOHTponnepa.

2) [nsa nepesarpysku KOHTpPOMMepa Mcnomnb3yeTcs criegyowas KOMOMHaLMSA KHOMOK:
nycK
CTon J+ . [daHHaa komOuHaumsi KHOMOK paboTaeT BO BCEX pexummax
MHAMKaUMU 1N MOXeT MoHapobuTbes, Hampumep, Ans Toro, YTtobbl BCTYNWMnM B
CUMy HOBble 3Ha4YeHVsl MapamMeTpoB XapaKTepWUCTUMK OMCKPETHOro Bxoaa
(nogpobHee cm. n. 3.3).

Pexumbl MHOMKaUMM 1 COYMETaHWSA KHOMOK, Mepekniovalwmne mx, npeacraBneHsl Ha
pucyHke 7.1.

IX04| |BBOA
+|
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7 OkcnnyaTtauumsi KOHTponnepa

Pabouui pexum > MoHononbsHbI0 pexum
wHAKMKaumm (work_mode) — DyHKLMA Wuamkaumm (single_mode) —

PEXIM, NPU KOTOPOM Switch_To_Single_Mode PEXMM, NP KOTOPOM

none3oeartens (BuBnuoteka Ind_mode.lib) | Ha XKW oToBpaxaeTtca —
MONET yNpasnaTk sbiGopom TONLKO OAWH BbIGPaHHLIA 3KpaH
oTobpaxaemoro Ha XKW L W BNOKWMPOBaHLI CUCTEMHBIE

akpaHa i DYHKUMK KNnaBuaTypb!

v paBoton MNK npwn nomoLyK DyHKLMSA

KHONOK Ha NWUeBown naHenu Switch_To PREV Mode

npubopa (BuBnuoTeka Ind_mode.lib)

OmnadoyHbIl pexum

. Mepexog mexay
NYHKTamMu 0TNafo4Horo
pexumMma WHOWKaUWK

Mepexoa Ha BeIBpaHHbIR
NYHKT MeHIo

MNepexon mexay
Soai
y'qep* MNepexop B

BD-U- ~2C  KOHGUrypPaLMOHHBbI
pEXVM MHANKALMM

‘r’depm
"‘GEP”‘ hﬂtoﬂ

Pexum meHo (KoHgbu2ypayuoHHbIT pexum)

naernoe menio MK
- KoHbUrypaums

- BETKA

- BETHA

- BETHa

MNepexop Mexay NYHKTaMu MEHID
Mepexon Memay KOH(UIypPaLMOHHLIMK NapaMeTpami
Mepexon Memay Nonb3oBaTENbCKUMW NapameTpamu

Mepexon Ha BeIBpaHHBIA NYHKT MEHIO

Mepexon B pemWM PefakTUPOBAHWA NapameTpos
MNpw eoibope napameTpa ¥ yAepwaHui — 2 ceK
nepexof B PeXUM pPeAakTUPOBAHMA NapameTpos

MNepexon w3 rnasHoro mexo B pabBodnin pemum (yoepw. 2c)
Mepexon Kk cTapliemMy YpPOBHID BRnOMeHWs (Be3 yAepMaHWA KHOMKW)

Ydepw. | BROJ Yoeps. .
o e A

Pexum pedakmuposaHus napamMempos DyHKLMA
2, Switch_To_EDITOR
Py » PE AKTUPOBaHWE 3HAYSHWKW NapamMeTpoe - =
. s P P P (BubnuoTtexa
Ind_mode.lib)

Cmewenwe kypcopa (eeibop paspeaa) <

CmeweHwe kypcopa (esibop paspaga)

WameHeHwe hopmata oTobpameHns
BT+ [B8ON (e cATMUHBIR/ LWECTHaAUATUPUYHBINA/ ABOUYHbI)

PucyHok 7.1 — lnarpamma nepexonoB mexay pexumamu nHamkauum MK
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7 Okcnnyartauumsi KOHTponnepa

7.2 Yacbl peanbHOro BpeMeHum

3agaHune 3HayeHus YacoB pearnbHoro Bpemenn nponssoautca ¢ KK koHTponnepa us
meHio KoHdwmrypaums / on. napametpsl / Bpemsi u gata. 9701 napameTp 3agaeTcs Ha
OBYX 9KpaHax — Ha NepBOM 3KpaHe ykasbiBaeTcs [laTa, a Ha BTOPOM 3KpaHe yka3blBaeTcsi
Bpemsa. [lapametp [Harta 3agaetca B c¢opmate [OO.MM.IT. T[lepexoa Kypcopa

OCyLlecTB1AeTCA KHONMKaMu + nnm + E

MapameTp Bpems 3agaetcs B hopmare Y4:MM:CC.
Mepexopn c aKkpaHa 3afjaHua napameTpa [ata Ha 3kpaH 3ajaHusi napameTpa Bpems

ANbT A .
OCyLLeCTBNAEeTCA KHOMNKamMu + v, Korga Kypcop CTOUT B KpaMHeM npaBoOM

nonoxeHun 00.MM.TT.
Mepexon c akpaHa 3agaHua napameTpa Bpems Ha akpaH 3agaHus napametpa [aTa

AnbT N .
OCYyLLEeCTBNAETCA KHONKaMu + , Koraa Kypcop CTOUT B KpanHeM J1eBOM NOJI0XEeHUN
Y4:MM:CC.

45



8 CMeHa BCTPOEHHOro nporpammHoro obecneyeHus, 9 TexHuveckoe obcnyxvBaHue

8 CmMeHa BCTPOEHHOro nporpaMmMHoro ob6ecrneyeHus

B KoHTponnepe wuMmeeTcs BO3MOXHOCTb CMEHbl BCTPOEHHOrO MNPOrpaMMHOro
obecneyeHns koHTponnepa. [porpamMMmupoBaHMe siapa KOHTpOSfepa OCyLLecTBsieTcs
yepe3 nopt DBGU (uHTepdenic pgnss oOHOBMEHWS BCTPOEHHOrO MNPOrpamMMHOro
obecneyeHns) KOHTpornepa ¢ NOMOLLbIO NePeXoAHON nnatbl 1 kabens npowuskn KC1 munu
kabensa KC2 n cneunansHoi nporpammbl «MacTtep npotumeky MITK63».

MporpamMmbl 0GHOBMEHWSI BCTPOEHHOIO MPOrpamMmMHOro obecrneyeHus OOCTYMHbl Ha
camte www.owen.ua W HaxoOsATCs Ha KOMMaKT-OWCKE W3 KOMMMekTa nocTaBku. [Ons
npoBeneHnss oOHOBMEHWsI MoNb3oBaTento Heobxoaumo 3anycTuTb nporpammy «MacTep
npotumeku MJIK63» 1 cnepoBaTth NocnegoBaTeNbHO MOABNALWMMCS YKa3aHUSIM.

Mocne cMmeHbl BCTPOEHHOrO MporpammHOro obecnevyeHnss HeobGXxoOAMMO 3aHOBO
3arpy3uTb B KOHTPOIIEP NOMb30BATENbLCKYO Nporpammy.

9 TexHu4eckoe obcnyXxnBaHue

9.1 Mpw BbINONHEHUM paboT Mo TEXHUYECKOMY OBCIYKMBAHUIO KOHTpOIiepa creayet
cobntopaTte Mepbl 6e30MacHOCTH, U3NOXKEHHbIe B pasaene 5.

9.2 TexHUYecKkuii OCMOTP KOHTpOSNiepa MPOBOANUTCS OBCIYKMBaIOLMM MEPCOHaNoM He
peXxe 0HOro pasa B 6 MECSLIEB 1 BKITHOYAET B Ce0sl BbIMOSHEHWE CNEAYIOLLMX onepaLuii:

— O4YMCTKY KOpryca W KIeMMHbIX KOMOAOK KOHTponnepa OT nbinu, Tps3n u
NMOCTOPOHHMX NPEAMETOB;

—  MpoBepKy KayecTBa KpenneHus koHTponnepa Ha DIN-pevike;

—  MNPOBEPKY KayecTBa NOAKIMIOYEHNS BHELLHUX CBA3EN.

— NpoBepKy (YHKUMOHMPOBaHWS  dneMeHTa MNWUTaHus  BCTPOEHHbIX  4acoB
KOHTponnepa (cMm. n. 7.2).

O6Hapy)K6HHble npn OCMOTpe He4OCTaTKu cneanyet HeMeaneHHO YCTPaHUTb.

9.3 3aM9Hy NeMeHTa nUTaHnAa BCTPOEHHbIX YacCOB KOHTpOJiepa Heobxoanmo
NPoOu3BOANTbL Kaxable 6 neT ¢ MOMEHTa M3roTOBMIEHUS KOHTpoOsfepa unuv nocnegHen
3aMeHbl. Takke anemMeHT nuTaHus Tpe6yeT0ﬂ 3aMeHUTb B Criydae BbiABIEHUA 06poca
BCTPOEHHbIX YaCoB KOHTponepa npu OTKNK4YeHnn nutaHuna.

BHumaHue! 3ameHa anemeHTa nNUTaHUsS NpoM3BoguTCs B AeMOHTUpoBaHHOM ¢ DIN-
peviku KoHTponnepe npu o6a3aTenbHOM OTKIHOYEHMM BCEX €r0 CBA3EN.

MocnenoBaTenbHOCTL BLINOMHEHUSA 3aMEHbI 3IEMEHTA cnepywouwasa:

1) akkypaTHO MOAAEB OTBEPTKOW C MPaBON CTOPOHbI BEPXHIOK KPbILKY KOpMyca,
OTKPbITb KOPMNYC KOHTPONIepa;

2) BblHYTb WNEWd U3 HKHEN NNaTbl;

3) u13BMeYb MCNOSb30BaHHbIN SMIEMEHT NUTAHWUS;

4) ycTaHOBWUTb HOBbIV aNeMeHT nuTaHusa Tuna CR2032;

5) BCTaBWTb MeXNnaTHbIV LUNENd B HUXHIOW Nnary;

6) cobpaTb KOpMnyc KOHTpoONnepa;

7) NOAKMNIOYUB NUTaAHME KOHTPOMepa, HaCTPOUTL Yackl KOHTPONMepa;

8) BbLIKNIOYNTL NUTaHWE KOHTPONNepa;

9) 4epes Bpems He MeHee 20 C BKIMIHOYUTb MMTaHUE U NPoBEPUTL PaboTy Yacos.

9.4 KoHTponnep nognexut aobpoBonbHOM nosepke (kannbpoBke) B COOTBETCTBUM C
meToaukon nosepkn APAB.421445.001-2015 MI.
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10 MapkupoBka 1 ynakoBka

10 MapkupoBKa 1 ynakoBka

10.1 Ha kopnyce koHTponnepa unmn NpUKPEneHHbIX K HeMy Tabnuykax HaHeCeHbI:

TOBApPHbIV 3HAK NPEeANPUATUA-U3rOTOBUTENS;

yCrnoBHoe 0603HavYeHe KOHTPONepa;

3Hak yTBepxaeHus Tuna no ACTY 3400;

HaUMOHanbHbIA 3HAK COOTBETCTBMSA (ONS KOHTPOMMEPOB, MNPOLUEALUNX OLIEHKY
COOTBETCTBUSI TEXHNYECKMM pernameHTam);

poa nuTalrollero Toka, HOMWHAaNbHOE HanpsikeHWe WNU guanasoH HanpsKeHuin
NUTaHNS;

noTpebnsiemasi HoMMHanbHast MOLLHOCTb;

cteneHb 3awmThl no FOCT 14254;

knacc anektpobesonacHoctu no NOCT 12.2.007.0;

3aBOACKOM HOMEp KOHTpomnnepa Mo CUCTEME Hymepauuu npeanpuatus-
N3roToBuUTENS (LUTPUX-KOA);

rof Bbinycka (rog Bbinycka MOXeT ObiTb 3anoXeH B LUTPUX-KOAE);

NOSICHAOLLIME HaAMUCH.

10.2 Ha noTtpebuTenbckylo Tapy HaHeceHa MapkuMpoBKa, cofepxallasi criegyloline
cBedeHus:

TOBapHbIV 3HAK 1 agpec NpeanpuATUA-N3roToBUTENS;

ycrnoBHoe 0603Ha4YeHne KOHTponnepa;

3aBOACKOM HOMEp KOHTponnepa Mo CuUcTeMe Hymepauuu npeanpusTus-
n3roToBuUTENS (LUTPUX-KOA);

rof Bbinycka (ynakosku).

10.3 YnakoBka KOHTponnepa npoussoautcsi B cootBetctBum ¢ FOCT 23088-80 B
NnoTpebUTENbCKYIO Tapy, BbINOMHEHHYO 13 KopoboyHoro kapToHa no FOCT 7933-89.
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11 TpaHcnopTupoBaHue 1 xpaHeHune, 12 KomnnekTHoCTb

11 TpaHcnopTupoBaHue U XpaHeHue

11.1 KoHTponnepbl TpaHCMOPTUPYIOTCA B 3aKpbITOM TpaHcrnopTe nboro Buaa.
KpennexHne Tapbl B TPaHCMOPTHbLIX CpeAcTBax [MOMMKHO MPOU3BOAUTBLCA  COrfacHo
npasunam, AenCTBYIOLLMM Ha COOTBETCTBYIOLLMX BUAAX TpaHcropTa.

11.2 YcnoBusa TpaHCNOPTUPOBaHWA [OMKHbLI COOTBETCTBOBATL YCMoBUAM S Mo
FOCT 15150-69 npu TemnepaType OKpyxawLiero Bo3gyxa OT MuHyc 25 pgo 70°C c
cobniogeHnem Mep 3aWwmTbl OT yaapoB 1 BUGpauuii.

11.3 lNepeBo3ka OCYLWECTBNAETCA B TPaHCMOPTHOW Tape MOWTYy4YHO WnNu B
KOHTelrHepax.

11.4 YcnoBusa xpaHeHus B Tape Ha cknage W3roToBuTensa u notpebutens [OMmKHbI
cootBetcTBoBaTh ycnoBuasm 1 no [OCT 15150-69. B Bo3gyxe He [OIMKHbI
NPUCYTCTBOBATL arpeccusHble npuMmecu. KoHTponnepsl crneayeT XpaHuTb Ha cTennaxax.

12 KoMnnekTHOCTb

12.1 KomnnekT nocTaBKku KOHTponnepa npmeeaeH B tabnuue 12.1.

Tabnuua 12.1

HaunmeHoBaHue KonuuyectBo

1. Kontponnep OBEH TIMJIK63 * 1 wr.

2. NMepexogHas nnaTta 1 wr.

3. Kabenb KC1 1 wr.

4. NacnopT 1 rapaHTUNHbLIA TanoH 1 3K3.

5. PykoBOACTBO MO 3KcnnyaTaumm 1 3ks.

6. KomnakT-guck ¢ npegoctaBnseMbiM1 Nofb3oBaTento

AOKyMeHTaumen u nporpaMmMHbIMU CpeacTBamMu Ans 1 3k3.
OBEH INJIK63

7. MeToauka nosepkm (no TpeboBaHmio 3aka3ynka) 1 9k3.

* YIcnonHeHne B COOTBETCTBMM C 3aKa3om

12.2 WsrotoBuTenb ocTaBnsieT 3a coGoOWM NpaBO BHECEHUs| [OMOSIHEHWA B
KOMMMEKTHOCTb KOHTponnepa. [lonHas KOMMMEeKTHOCTb YKasbiBaeTcs B nNacropTe Ha
KOHTpOnnep.
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Mpunoxexne A. FabapuTHble U yCTaHOBOYHbIE Pa3mepbl

MpunoxeHne A
FabGapuTHble N yCTaHOBOYHbIE pa3Mepbl

PucyHok A.1 — N aGapuTHbIN YepTex Kopnyca
ansa kpenneHus Ha DIN-penky 35 mm

YHHEEPCANBHEE BXOAB
62 83 M B X 2 29 30 31 32 33 M 35 % 7 B 9
® ® GO v ECOEOVEBOEOD
- + = = i 2 1 3 2 1 3 2 1 i 2 1
Buixop 24 B Brixonf Beoiond Bxops Byonb Buron? Bronf
DBGU
5657 58 59 6061

o)

NPOrPAMMHPYEMBIA NOTHYECKHA KOHTPOINEP

©
€

OBEH N/IK63 oBEH
XY ZA Comm1-C1-C2-C3-C4 C5-Cb- C7-C8-Comm2
B55E88 0OOO000000
Cetb Bumm Bumﬂz BuxonBBumM Bronl  Brop2  Bxon3  Buond

I [~ oo g =1 % B4 g &o-1 g
® © 0‘3990 (eleloelelolelelo]elelo)
1 2 4 5 6 7 8 9 1011 1213 14 15 16 17 18 19 20 21 2 23

YuusepcantHbie BXOAL

BTOpOii PsiA, KOHTAKTOB:

[MCKpeTHEE BXOIH
__MP1_ RS-485 Comm1-C1-C2-C3-C4 C5-06- C7-C8-Comm2
O0Q0OCO olololololslslolele]
WXYZAEB
40 41 42 43 44 45 45 4T 43 49 50 51 52 53 54 55

PucyHok A.2 — Bua nuueBon naHenu KOHTponnepa
M pacnonoXeHue KOHTaAKTOB
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Mpunoxexne A. FabapuTHbIE N YCTaHOBOYHbIE Pasmepbl

L
=
=
(=]
o
62 ] M B KT BB PO} PRI OMBB T NS
[cjelcleleleleleleloloYololefelelclolofololofololoXololo)
i =
=
Lo
e o m
OBEH N/IK63 OBEN =
ereoee ¢28228208%¢%
[clelclelelelolclololololofolojelololofalolofololofalolo]
1 2 345 67 49 0N 1213 14 15 16T W18 N R Ha
=
=
[
(5P ]

PVI(:yHOK A.3 — PaccTtosiHMe oo CTeHOK Kopnyca KOHTponnepa npu MOHTaxe
AnA obecnevyeHnsi BeHTUNALUN
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Mpunoxenve b. CxeMbl noaknoveHns

MpunoxeHue b
CxeMbl nogknoYeHUs

[OBEH NnK63 \
BN -= 46| Comm1
12..36B SA1
* 471 ¢t

+ G

PucyHok B.1 — NMoaknioyeHne AaTYUKOB K AUCKPETHLIM BXo4aMm

MpumeyvaHusa

1) MNpynnsl Bxogos C1...C4 n C5...C8 ranbBaHU4YeCcKkn pa3Bs3aHsbl.

2) MoxHO ncnonb3oBaTh BCTPOEHHBIN 610K NUTaHWA: OAWH OOLWMIA Unn ABa pasHbIX.

3) Mpu wncnonb3oBaHuM opgHoro Bl knemmbl Comm1 m Comm2 Heobxoanmo
ob6begnHNUTb.

Bxop x-1
tC Bxop, x-2
Bxop, x-3

PucyHok B.2 — NMogknioyeHne TepMmonpeobpasoBaTens cOnpoTMBEeHUs
MNKN pe3MCTMBHOro AaTyMKa no TpPexnpoBoOAHOW cxeme

Bxopn x-1
t'C Bxop x-2
Bxop x-3

PucyHok 5.3 — Noakno4yeHne pe3aMcTUBHOro aaTtyunka
no ABYXNPOBOAHOW cxemMe
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Mpunoxerne b. CxeMbl NoakmoYeHNs

Bxop x-1
Bxop x-2
Bxop x-3

+

U=0..18B

PucyHok 6.4 — Noakno4yeHne akTUBHOro gaT4yunka
C BbIXOAOM B Buae HanpsixeHua 0...1 B

mw@ BXOﬂ, x-1
Bl . - Bxopn x-2
Ry

® = Bxop x-3

PucyHok 6.5 — MNoakntoyeHne akTUBHOro gaTt4ymka
C TOKOBbIM Bbixoaom 0...5 vA nnu 0(4)...20 MA (Rw =100,0 Om % 0,1%)

Bxop x-1

= Bxon x-3
PucyHok B.6. — Cxema noaknio4yeHus npeobpasoBaTtens
TepMo3sfieKTpu4yeckoro (Tepmonapsbl)

Boixoa (+)

PV1

LAN

0...10B
I

— Buixop (-) Ry

— Boixop (+) —{——1+—{__1+—+=+ BN

1 Boixop (-)

LIAN
4..20m A

PucyHok 6.8 — Cxema noaknto4veHus Harpy3ku k B9 tuna «U»
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Mpunoxenve b. CxeMbl noaknoveHns

|
Buixog (+) p——m@

"'-I_ Unur
E:j | Bwon() —I 1=

PucyHok 6.9 — Cxema noagknto4veHus Harpy3ku k B9 tuna «P»

VD1
.|
=2

| P1
@ Buixog (-) [=—+u,
Buixop (+) F———c -U,

PucyHok 5.10 — Cxema noagkntovyeHus Harpy3ku kK B3 tuna «K»
(amoa VD1 ponxeH 6bITb paccyuTaH Ha HanpsixxeHue 100 B n Tok 1 A)

HHarp
] oN
] . | C1
Szzkﬁ_ Bbixoa (+) Z 0.1x630 B
Boixog (-) VS 1 R2
F“i | 47...68 Om
+ ol

¢daza

PucyHok B5.11 — Cxema noakntovyeHus Harpy3ku kK B9 tuna «C»

¢dasa
| ! h
vi] o Beon () wy  H® we
Boixog, (-) Tm
R1 R
— oN

PucyHok B.12 — Cxema noaknto4veHus Harpy3ku kK B3 tuna «C»
ABYX TUPUCTOPOB, NOAKMNIOYEHHbLIX BCTPEYHO-NapannenbHO
(R2=47... 68 Om, C1=0.1mkcx630 B)
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Mpunoxerne b. CxeMbl NoakmoYeHNs

100 Om |
+6B «—{__ 1 Bsixog(-)

+ TeeppotenbHoe
s pene

Boixog, (+)

PucyHok B5.13 — Cxema noakntovyeHus Harpy3ku kK B3 tuna «T»

Sl Boixop 1-1 —»
Buixop 1-2 ——»
Boixop 1-3 —>

PucyHok B.14 — Cxema noakno4eHns Harpy3sku
k B3 tuna «P» (ansa nepsoro BJ)

K Harpyske

OBEH NMNIK63
Cee  w x v z
[1]2] [a0]a1]a2]a3]
-90... 2453; O6wmir BCeX
- &N M BXOAOB n w M~ @
1988 4 Bl
|27] 28] 20[30] 31 32| 33| 34]35] 36| 37[38]  [39]40[41]42]
OBEH MP1 cRaN
[1]2] [a]a]s]e]|7]a]9]10]11]12]13]14]15]16]17]18]10]20]21]22]23]24] 25]26]
R E R R EEEE,
- = 0NN MM M e T TN N WO W~~~ @o [==]
Tttt i ittt
A ddddaddadad dAaoadoaddadd
PucyHok B.15 — Cxema nogkntouyeHusa moayna OBEH MP1 k koHTponnepy
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Mpunoxenne B. Cxembl nogknovaemMbix kabenew

MpunoxeHue B
CxeMbl nogknovyaemMbixX Kadbenen

Bupg cboky

1,5m
T~

[
<
]

Bup ceepxy
E]
= 1 s
— o]
= \ oo
1 —H— ! ‘ 2
Q o)1
TC6P6C
(RJ12) DB-9F

PucyHok B.1 — Cxema kabens nporpammupoBaHusa KC1, Bxoasiwero B
KOMMMEKT NOCTaBKU

Bua c6oky
1.5m
— —
= = )} 5]
Lx. : -
Bup ceepxy
5
6 S {1 | (o] O
). o
1 i ‘o]
— 1l | o
1 - 1\ | 5 ‘o]
OJ1
TC6P6C DB-9F

(RJ12)

PucyHok B.2 — Cxema kabens nporpammupoBaHusa KC2
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Mpunoxenne B. Cxembl noakntovaembix kabenen

Bup, cHoky

L 1T V4 P

x }
)

Paszvem MNK Bup ceepxy =2
(=}
j=N
GND £
Ll

2

:| Tx " §

/ T\ Rx

TC6P6C =]

GND Rx Tx (RI12) c

PucyHok B.3 — Cxema kabens AnA nogknio4YeHUs KOHTponsnepa K nopty RS-232

MpumeyaHus

1) Ona noAakmoveHWss MOXeT wucnonb3oBaTbCcA rotoBbln kabenb KC2  «[JIK-TMaHenby,
npuobpeTaeTcs oTAENBHO.

2) Kabenb nporpammupoBaHus KC1, BxoAsilmii B KOMMNMEKT MNOCTaBKW, MpefHasHaveH Ans
nogknioveHnss kK MK 1 He moxeT ObiTb MCMONb30BaH ANS MNOAKMOYEHUs K mopTy RS-232 gpyrux
YCTPONCTB.
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I'Ipl/an)KeHme . HazHayeHWe KOHTaKTOB KNEMMHOW KONoaKM KOHTpoOnnepa

MpunoxeHune I
Ha3HauyeHMe KOHTAKTOB KIIeMMHOM KOJNIOAKU KOHTpoOnepa

Tabnuua I'.1
Homep HasHaueHue Howmep HasHauveHue
KOHTaKTa KOHTaKTa
1 Mutanue (CeTb) 31 Bxog 6 (3)
2 MuTtanue (CeTb) 32 Bxoga 6 (2)
3 Bbixog 1-1 33 Bxog 6 (1)
4 Bbixop 1-2 34 Bxoa 7 (3)
5 Bbixog 1-3 35 Bxog 7 (2)
6 Bbixoa 2-1 (+) 36 Bxoa 7 (1)
7 Bbixog 2-2 (-) 37 Bxog 8 (3)
8 Bbixog 3-1 (+) 38 Bxoga 8 (2)
9 Bbixog 3-2 (-) 39 Bxog 8 (1)
10 Bbixog 4-1 (+) 40 MogkntoveHne OBEH MP1 (W)
11 Bbixog 4-2 (-) 41 MogkntoveHne OBEH MP1 (X)
12 Bxog 1 (1) 42 MogknioveHne OBEH MP1 (Y)
13 Bxoag 1 (2) 43 MogkntoveHne OBEH MP1 (Z)
14 Bxoa 1 (3) 44 RS-485 (A)
15 Bxoa 2 (1) 45 RS-485 (B)
16 Bxoa 2 (2) 46 OBt KOHTaKT
Ansa anckpeTHbix Bxogos (Comm1)
17 Bxoa 2 (3) 47 OvnckpeTHbin Bxoa 1 (C1)
18 Bxog 3 (1) 48 OvckpeTHbin Bxoa 2 (C2)
19 Bxog 3 (2) 49 OnckpeTHbin Bxog 3 (C3)
20 Bxog 3 (3) 50 OunckpeTHbin Bxoa 4 (C4)
21 Bxog 4 (1) 51 OuckpeTHbin Bxoa 5 (C5)
22 Bxog 4 (2) 52 OunckpeTHbi Bxoa 6 (C6)
23 Bxog 4 (3) 53 OvckpeTHbin Bxog 7 (C7)
24 Bbixog 6 (-) 54 OunckpeTHbin Bxoa 8 (C8)
25 Beixog 6 (+) 55 OO6LWUIA KOHTaKT
Ansa anckpeTHbix Bxogos (Comm2)
26 Bbixog 5 (-) 56-61 DBGU (ans nporpammmnpoBaHns
KOHTponnepa)
27 Bbixog 5 (+) 62 MCTOYHMK HanpsixeHus MuHyc 24 B
28 Bxog 5 (3) 63 McToYHMK HanpshkeHus nntoc 24 B
29 Bxog 5 (2)
30 Bxog 5 (1)
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Mpunoxenwne [. Kogbl olwumbok koHTponnepa

Mpunoxexne [
Koabl ounbok KoHTponnepa

Koabl olwmbok koHTponnepa npmeedeHsl B Tabnuue O.1.
Ta6bnuua 1.1 — Kogbl owmnbok koHTponnepa OBEH MJIK63

Kopn PacwudpoBka
YT1o penatb nonb3oBartenio
OoLWnGKM ownGKM
0 OTtcyTcTBYeT OwmnbKa
1 Mepesarpy3ka npu MoxHo npofgonxatb paboTty
BKJIHOYEHUN NUTaHUSA
HenpaBunbHbIN rpadmik CHUKEHUS HAanpsXXeHus
nuTaHusl. BoaMoxHo, umeeTcsl annapaTHas
2 Bbixog 13 sleep
npobnema. Npu HeoAHOKPaTHOM MPOSIBIEHUN
pekoMeHOyeTCs OTNPaBUTb KOHTPOINEP B PEMOHT
Mpounsowwna nepesarpy3ka
3 CTOPOXEBbIM TaMEPOM, MposepuTb Nporpammy CoDeSys Ha Hannune
obycrnoeneHHas owmnbok
3aBVCaHNEM
MpowusoLuna nepesarpyska nosnb3oBaTenemM
HaxaTunem Tpex KHOMOK Ha KnaBuaTtype
4 Soft reset P yp
KOHTponnepa nnbo nepesarpyska 6bina Bbi3BaHa
13 nporpammbl CoDeSys
Mepe3arpy3ka No NOSABMEHMIO CUrHaMNa Ha HOXKe
Reset LIlM. OT0T curHan moxeT 6bITb HaBeaeH
CWIbHOW NOMEXOoN Nbo NapasuTHLIMK yTeYKamu
5 User reset
Ha nnarte (HanpuMep, B cny4yae Hanuyus Braru
BHYTpY Kopnyca). MNpocylunTb KOHTponnep, ecnm
He nomoraeT — OTNpPaBUTb B PEMOHT
HapyLieHune pexrma nuTaHus CXeMbl
Mepesarpy3ka no curHany
6 BrownOut KOHTponnepa. MNpy HEO4HOKPATHOM NPOSIBIEHWM
peKoMeHOYeTCst OTNPaBUTb KOHTPONEP B PEMOHT
401 Owmnbka B3anmoaencTeus
¢ EEPROM 3T owmbkM MoryT BbITe 06ycrnoBneHbl 6o
OLLNBKa 3ancH B owmbkon B nporpamme CoDeSys, cBsi3aHHOMN,
402 Hanpumep, CO CMMLLIKOM YacTbIMU 0BpaLLEeHNaMN K
EEPROM
oG namsty EEPROM koHTponnepa, nuéo
403 EEJ;RKOanTeHm us HapyLeHnem dyHKuMn paboTsl camoro EEPROM.
B nocnegHem cnyvae HeobxogMmo OTNpaBuTb
404 Ouwmbka paboTe KOHTPOSEpP B PEMOHT
EEPROM
500 3aronoBok koHdwurypaumm |lMporpamma CoDeSys B KOHTponnep 3anncaHa

NoBpeEXaEH

HEKOPPEKTHO 1 e€ HeoGXoANMO OBHOBUTb
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OkoH4aHue Tabnuubl 1.1

Kopn PacwumdpoBka
Yrto penatb nonb3oBartenio
OLIMOGKM OLUMGKM
Owwubka B nporpamme CodeSys, cozgaHo
_ | CITULLKOM MHOTO YPOBHEW BIOXXEHHOCTY Npu
CnnLwKoM MHOTO YPOBHEN
501 co3[aHun Nonb30BaTeNbCKUX napameTpos. Ee
KOHcpUrypaumm
HeobxoanMo ycTpaHuTb. Pa3pelueHo He 6onee 6
YPOBHEN BNOXEHHOCTH
Ownbka OTnpaBUTb KOHTPOJNEP B PEMOHT
600 BCMomMoraTeribHOro
npoueccopa agucnnes
Owmbka OTnpaBuTb KOHTPOSEP B PEMOHT
601 BCMOMOraTefnlbHOro
npoLeccopa aHanoroBbix
BXOZ0B/BbIXOA0B
Owwnbka B nporpamme CoDeSys npu co3gaHum
HepeBo koHdurypauum porp ysnp A
1001 Nnonb3oBaTesIbCKUX NapamMeTpoB, KOTOPYHO

COAEPXUT OLLINOKM

HEeo6X0UMO YCTpaHUTb

Owunbkm c kogom 0...6 SABNAOTCA He KPUTUYHBIMK, WHAMUMpyloTca Ha KKU B
OTNago4YHOM pPEeXMME TONbKO MO 3anpocy Nonb3oBaTens U HE COMPOBOXAATCS 3BYKOBOW
curHanusauuwei. MNepexod B OTNAOOYHBIA PEXUM OCYLLECTBMSIETCS KOMOUHaUMENn KHOMOK

+ +

Owunbkn c kogamy Gonbwummu 400 aBRATCA KPUTUYHbIMU. PaboTa nporpammel

KOHTponnepa OCTaHaBIMBAETCA,

KOHTpOMnnep nepexoouT B peXuM WHOWKauuu kogda

owmnboK Ha 3KpaHe, COMPOBOXAAOLLNIACS 3BYKOBOW CUrHanusaumen.
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Mpunoxexune E. Kogel owmbok nameputens

MpunoxeHune E
Koabl owunbok usmepurtens
Kogbl owmnbok mnameputens (paclumdpoBka TekcToBOW WHopmauun o6 oLlumbkax
nsmepuTtens) npusedeHsl B Tabnuue E.1.
Ta6bnuua E.1 — PaciumndpoBka TekcTtoBon nHcopmaumm o6 owimbkax nusmeputens

TekcT Ha .
Kon WKN PacwudpoBka OenctBusa nonb3oBarens
Owwnbka MamepeHHoe 3HayeHune BHYTPEHH#AS OLIMOKa KOHTpONNepa.
0 Mepesarpy3nTb KOHTPONNEp, ecnu He
M3MepuT. | 3aBeAOMO He BEPHO
nomoraeT — OTNpPaBuUTb B PEMOHT
6 Her HeT naHHbIX namepenus |lMNogoxaath 3...5¢
AaHHbIX
TaTunk BkrntounTb COOTBETCTBYOLMIN BXOL, B
7 . | [aT4mK oTKMoYeH napameTpe KOHdUrypauns/aHanorosbie
OTKITOYEH
Bx /Tun Bxopa x (x=1...8)
Benuka Temnepatypa
Bbicokas t | XCTTORHOrO cnas, TemnepaTypa KoHTponnepa He
8 IxcTh pericTpupyrouiero COOTBETCTBYET YCOBMSM SKCTfyaTaumm, —
Temneparypy NPUBECTU B HOPMY;
KoHTpornepa Ownbka KanmbpoBKu, — NPOBECTH
Mana Temnepatypa KanmbpoBKy 3aHOBO;
Huskas t | XOTIOAHOTO crias, AnnapatHas owwnbka, — nepesany_CTMTb
9 i PErMcTpUPYHOLLEro KOHTpOInnep, ecnun He NOMoraer,
TemnepaTypy 06paTnTbCs B PEMOHT
KOHTpornnepa
HenpaBunbHO ycTaHOBMNEH TUN gaTynka, —
NpoBepUTb, YCTaHOBUTb MPaBUIBHO;
[aTunk HeHadeXXHO MOAKIOYEH, — NPOBEPUTb
HaJEeXHOCTb KpenneHus gatyvka;
a 3HayeHne |BblunMcneHHoe 3HaveHve | [JaTyvk HencrnpaBeH, — 3aMEHUTD;
BENKO CMULLKOM BENUKO [aTtuunk namepsietT TeMnepaTypy Bbille
gonyckaemown, — BbIbpaTb Apyron aaTyuk;
AnnapaTtHas owwubka, — nepesanycTtuTb
KOHTpOnnep, ecnun He NOMoraeT, —
06paTnTbCs B PEMOHT
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OkoHuaHue Tabnuusbl E.1

TekcT Ha .
Kop WKN PacwudpoBka HenctBuA nonb3oBaTtens
HenpaBunbHO yCTaHOBNEH TN AaTymka, —
NpoBepUTb, YCTAHOBUTb NPaBUITLHO;
JaTunk HeHaaeXHO MOAKIOYEH, — NPOBEPUTb
HaOEeXHOCTb KpeNneHus 4aTumka;
b 3HaveHve |BblumcneHHoe 3HayeHne | [JaTyuk HeMcnpaBeH, — 3aMEHUTD;
marno CMU1LLIKOM Marno [aTtyuk namepsieT TemnepaTypy Huxe
Jonyckaemon, — BblIOpaTh Apyron AaTuuk;
AnnapatHas owunbka, — nepe3anycTuTb
KOHTpOIep, ecnv He NomoraeT, —
06paTuTbCs B pEMOHT
3aMKHYTbI HAKOPOTKO BXOAbl KOHTpoOrnepa, —
KopoTkoe 3ambikaHue YCTPaHUTB;
(OaHHasn nHgukaumsa He | HenpaBunbHO NOAKMIOYEH AaTumK, —
BO3HuKaeT npu K3 ¢ YCTPaHUTb;
c KopoTkoe |gaTumkom Ha Bxoge Tuna | HenpaBunbHO BbIOpaH TUM garyvka, —
3am. «Tepmonapay unm NOMEHATb in-t;
«YHUULNPOBAHHbIA [aTtyvk HencnpaBeH, — 3aMEHUTB;
[aTyvK Mo HanpshkeHuno | AnnapaTtHas owmnbka, — nepesanyctutb
N TOKY») KOHTpOINep, ecnv He NomoraeT, —
06paTuTbCs B pEMOHT
[laTymk He NoOKMYEH K COOTBETCTBYOLLEMY
BXOAY, - NOAKIOUNTD;
O6pbIB gaTumka [aTtyuk HenpaBUNbHO NOAKITHOYEH, —
(BaHHasa nHoukaumsa He | NOOKMYUTB NPaBUITBHO;
d O6pbiB BO3HMKaeT npu obpbiBe | HenpaBunbHO BbIGpaH TMn gaTtyvka, —
Aaryvka «YHUPULMPOBAHHOIO NOMEHATb in-t;
Jartyvka no HanpsbkeHuo | [laTuuk HemcnpaBeH, — 3aMEHUTD;
N TOKY») AnnapaTtHas owwunbka, — nepesanycTuTb
KOHTpOSep, ecnv He NomoraeT, —
0bpaTuTbCA B pEMOHT
o BHyTpeHHsis AnnapaTtHas owwunbka, —
e Her casan | OTcyTCTBUE CBASM C nepe3anyctuTb KOHTPOMMeEpP, eCNN He
c AUn AlUn
nomoraet, — obpaTUTbCA B PEMOHT
He nposegeHa kannbposka, — NPOBECTM
- KanmbpoBky;
HekoppekTHbI
f Owmbka KANUBPOBOUHLI Kannbposka npoae,qel-la HEKOPPEKTHO, —
Kanmop. NpoBeCcTW KanubpoBKy;

KO3 pULMEHT

HeuncnpaseH koHTpornnep, - 06paTuTbes B
PEMOHT
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MpunoxeHwne XK. MoaknioyeHne TepmonpeobpasoBartenei CONPOTUBIEHUS MO ABYXNPOBOAHOM CXeMe

MpunoxeHue X
MopknioyeHne TepmonpeobpasoBaTesnien CONPOTUBIIEHUA
no ABYXNpPOBOAHON CXeme

K.1 Kak ykasbiBanocb paHee, MpuMeHsieMble B KadyecTBe AatymkoB TC [OOMKHbI
coeguHATbCA € aHanoroBbiMu  Bxogamu OBEH MJIK63 no TpexnpoBogHoOW cxeme,
UCMONb30BaHWE KOTOPbIX HENTpanuayeT BrMSHWE COMPOTUBIIEHUS COEAMHUTENbHbIX
NpoBOOOB Ha pe3ynbTaTbl UamMepeHusi. OgHaKo B TEXHUYECKM OBOCHOBaHHLIX Cryyasix
(Hanpumep, korga yctaHoBka npubopa npou3BoauTCs Ha 0ObekTax, 0bopyAOBaHHbIX
paHee MpOSIOXEHHbIMA MOHTaXHbIMWM Tpaccamu) Takoe COeauHEeHWe MOoXeT ObiTb
BbINOJIHEHO 1 MO ABYXNPOBOAHOM cxeme. Takoe coeMHEeHUE PEKOMEHAYETCSH NPUMEHSITb
Ons1 BbICOKOOMHbIX Aatymkos (500, 1000 Om).

Mpn uncnonb3oBaHWM OBYXNPOBOAHOW CXeMbl criedyeT MOMHWUTb, YTO MNoKasaHus
KOHTponnepa B HEKOTOPOW cTeneHu ByayT 3aBUCETb OT U3MEHEHMS TemMnepaTypbl Cpeabl,
OKpYXaloLLEeW NMHNIO CBA3W «aaTymK-KoHTpornep». Mpumep nogkntodeHnst TC k KOHTakTam
«Bxogl» npuBeaeH Ha pucyHke b.3.

Mpn uMcnonb3oBaHWM [OBYXMNPOBOAHOW CXeMbl Mepes Havanom 3JKcnnyaTauuu
KOHTponnepa HeobxoaMmMo BbINOMHUTL OEUCTBUS, yKaszaHHble B M. XK.2...2K.8.

K.2 MpousBecTM  nopgknyeHWe  patyvka MO [ABYXMNPOBOOHOW — CXeMme K
COOTBETCTBYIOLLEMY BXOAY KOHTpOMfepa, aHanorMyHo TOMY, Kak 3TO YykasaHO Ha
pucyHke B.3.

K.3 TMoaknioumTb K NMHUKM CBA3M «AATYMK-KOHTpoOnep» (K NpOTUBOMOMOXHbLIM OT
KOHTponnepa KoHuam nvHum) Bmecto TC marasuH conpoTtuBnenuns Tuna P4831 (unwn
NOAOOHbLIN eMy C KNacCoM TOYHOCTM He xyxe 0,05).

’K.4 YctaHOBUTL Ha Mara3uHe 3HayeHue, paBHOe conpoTuBneHnto TC npwu
Temnepatype 0°C (50.000, 100.000 wnu 1000.000 Om B 3aBUMCMMOCTM OT Tuna
NPUMEHSEMOrO AaTymKa).

XK.5 MNogaTeb nuTaHMe Ha KOHTPOMMep WM Ha COOTBETCTBYHOLLEM KaHarne no
nokasaHusIM uHAMKaTopa 3adUKCMPOBATb BENNMYMHY OTKIIOHEHMSI TemnepaTtypbl OT
3HaveHua 0,0 °C. lMonyyeHHoe OTKMOHEHME BCerga [OOIMKHO WMETb MONOXUTENbHOE
3HayeHue, a BenuuvMHa ero GygeT 3aBUCETb OT COMPOTUMBIIEHUSA NVHUW CBA3U «OaT4MK-
KOHTpOnnep».

JK.6 YcTtaHOBMTbL Ans [aHHOro pJatynka B napameTtpe «CmelleHue Bxopa»
KO3 (PULMEHT KOpPEKUMM PaBHbIA 3HAYeHUo, 3adUKCMPOBAHHOMY MNPY  BbIMNONTHEHUN
pabotr no n. X.5 (OTkNOHeHWe nokasaHwi wuHaukatopa oT 0,0 °C), HO B3sATOMYy C
NPOTMBOMNOSOXHLIM 3HAKOM, T.€. CO 3HAKOM MUHYC.

Mpumep. MNMocne nogknioveHnss ko Bxody kaHana TC no ABYXMPOBOAHOM cxeme U
BbINONHeHns pabot no n. XK.5 Ha nHaukaTope 3admkcupoBaHbl nokadaHusa 12,6 °C. Onga
KOMMEHCaUUn CONPOTUBIEHUS NIHUM CBA3W B NporpammMmupyemMom napametpe «CmelleHne
BXoJa» [JaTyuKa kaHana cnegyeT yCTaHOBUTbL 3HayveHne — 012.6.

XK.7 TpoBepnTb NpaBUNBHOCTb 3aaHNsA KOPPEKLMM; AN 3TOro crieqyeT, He N3MeHsis
COMpPOTMBIIEHUSA Ha MarasuHe, nepeBecTn koHTponnep B pexum PABOTA un ybeauTbes,
4YTO MOKa3aHWs Ha COOTBETCTBYKLLEM KaHane uHamkatopa paeHbl 0 °C (c abconoTHoN
norpeLHocTbio He xyxe 0,2 °C). MNMpun HeobxoaMMOCTN 3TU onepaumu cneayeT BbINONMHUTL
ONsi oCTanbHbIX KAaHANOB N3MEPEHUSI.
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