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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 WCMOSNHEHWUSIX, OTMMYAOLWMXCS TUMOM
BCTPOEHHbIX BbIXOAHbIX YCTPOWCTB, MpeAHa3HaYeHHbIX ANs yNpaBneHus BHELIHUMU
UCMNOMHUTENBbHLIMX MEeXaHM3MamMu W YCTPOMCTBAMU, U PasfMYHbIMU  JINLEH3NOHHBLIMU
OorpaHVyeHMsIMUN Ha pa3mep NamaTn obnacTy BBOOA-BbIBOAA NPOrpaMmMbl KOHTPOIEpa.

McnonHeHno KOHTponnepa COOTBETCTBYET crieaytoLlee yCroBHOe 0603HayYeHme:

OBEH MJIK63-PXXXXX-Y,

rae X — Tun BCTPOEHHOIO BbIXOAHOMO YCTPOMCTBA.
Y —Tun  NWUEH3MOHHOro  COrMalleHnss Ha pasvep namatM — obnactu
BBOJA-BbIBOAA.

Tunbl BbIXOAHbIX yCTpOﬁCTBZ

P — pene anekTpomarHuTHoe;

K — ontonapa TpaH3uctopHas n-p-n-tuna;

C — onTonapa CUMUCTOPHas;

T — BbIXOA ANSA yNpaBneHns BHELWHUM TBEPOOTENbHbIM PErE;

U — undppoananoroBbii Nnpeobpa3oBaTtenb «napameTp — Tok 4...20 MA»;

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

Twun NUUEH3NOHHOro OorpaHNYeHUs Ha pasMmep NamATU ob6nactu BBoAa-BbIBOAA:

L — nckycctBeHHoe orpaHunyeHue B 360 6anT;
M — orpaHuyeHmne 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
KOHTpOIrepa ¢ 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

Mpvmep cokpaLlleHHOro 0603HavYeHMs KOHTpoOMepa 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), orpaHuyeHve obnactn BeOAa-

BbiBOga 360 6anT.

[ns 3akasa OOCTYynNHbl cnenyrwuime NCnosiHeHNnA KoHTponepa:

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

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

MpumeyaHue — VHdopmaLms o pasmepe obnacTu namsTv BBOAA-BbIBOAA U ee pacnpeaeneHnm
cogepxutca B pasgene «KoHdurypmpoBaHve obnactu BBoga-BeiBoga [MJ1IK»  pykoBoacTea
none3oBatens «lporpammupoBaHne nporpammmpyeMbix noruyecknx koHtponnepos OBEH TMJTK63 u
MNK73», pasmeLLeHHOro Ha KoMNakT-Aucke, BXOAsLLEM B KOMMIEKT NOCTaBKN 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 HacToALLMIA 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 MNOMb30BaTENbCKOM MNPOrpaMMbl, 3HaYeHUst
KOTOPbIX  COXPaHATCA  MPW  BbIKMKYEHUM  NUTaHUA
KOHTponnepa.

aHanoro-umdgposon npeobpasosaTtesb.

BbIXOOHOE YCTPOWNCTBO.

KMOKOKPUCTaNIMYecknini nHamnKaTop.

(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 KOHTPOIep.

nporpamMmmHoe obecneyeHue.

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

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,
nHtepdencax n T.4. WHctannupyiotes 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,  MonyvyaemblX  OT
3NEKTPOHHbLIX  YCTPOWCTB  MEPEKNoYeHus,  Hanpumep
OBYXNPOBOAHbIX NepekntoYaTenen.

YenoBeKOo-MaLUMHHbBIN NHTepdeNnc.

KaTteropusa uncnonb3yemon Harpy3ku (no ACTY IEC 60947-1) ans TunnyHon obnactu

NPUMEHEHUA:

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



1 HasHaueHue koHTponnepa

1 HasHauyeHue KOHTponnepa

KoHTponnep npegHasHayeH Ans  CO3[4aHMs  CUCTEM  aBTOMaTU3MpPOBAHHOIO
ynpaBneHnss TexHornornyeckum obopygoBaHMEM B SHepreTuke, Ha TpaHcnopte, B T.M.
XKEne3HOAO0POXHOM, B Pa3fNYHbIX 061acTsaX MPOMbILLIEHHOCTU, XUMNLLHO-KOMMYHarbHOro
N CenbCKoro Xo3sncTBa.

Jlornka paboTbl KOHTpomnepa onpegensetrca noTpebutenem B npouecce
nporpaMmMupoBaHusi KoHTponnepa. [lporpamMMupoBaHMe OCYLLIECTBMSIETCA C MOMOLLbIO
nporpammHoro obecnedvennss CoDeSys 2.3. lNpu 3ToM nogaepxuBaloTCsl BCe SA3bIKU
nporpamMmmmpoBaHuns, ykasaHHble B IEC 61131-3.

JokymeHTauma no nporpaMmmvpoBaHuIO KOHTponnepa um paboTe C nporpamMmmHbIM
obecneveHnem CoDeSys npmBeaeHa Ha KOMMNAKT-AMNCKE, BXOASLLEM B KOMIMMEKT MOCTaBKU.

KoHTponmep oOTHOCMTCS K  CpeAcTBaM  U3MEpPUTENbHOM  TEeXHWKM,  KOTOpble
NPUMEHSTCHA BHE cdepbl 3aKOHOAATENbHO perynnpyeMon MeTponormu.

KoHTponnep moxeT 6bITb MCNONb30BaH Kak:

—  cneunanuampoBaHHOE YCTPOWNCTBO YNpaBneHuUs BblAeNeHHbIM NOKanM30BaHHbIM
0OBbEKTOM;

—  YCTPOWCTBO MOHWTOPWHIa f1OKann3oBaHHOrO obbekTa B COCTaBe KOMMIIEKCHON
WHOPMaLNOHHON ceTy;

—  Ccrneuuanv3npoBaHHOE YCTPOWCTBO YMpPaBMEeHWS W MOHUTOPWHra rpynmnou
NoKanm3oBaHHbIX 06 bEKTOB B COCTaBE KOMMIEKCHOW MHOPMAaLMOHHON CeTU.

B KOHTponnepe peanusoBaHbl criefytolme yHKLUN:

—  BbIMNOMHEHWE MONb30BaTENbCKOW NPOrpaMMbl paboTbl KOHTposepa (Co3a4aHHON B
cpene «CoDeSys 2.3»);

—  CHSAITUE W3MEpPEHHbIX 3HaYeHUN CO BCTPOEHHbLIX aHamnoroBbiX W AUCKPETHbIX
BXOZOB C nocneayoLlen nepegaden ux B Nonb30BaTernbCKyo nporpaMmmy;

—  ynpaeneHue BCTPOEHHbIMU BY KOHTponnepa 13 nonb3oBaTenbCKON NporpaMmbil;
—  paclwmpeHue KonuyectBa BbIXOAHbIX YCTPOWUCTB C MCMNONb30BaHWEM MoOAyns
OBEH MP1, nogknto4aemoro K KOHTponepy no cneuvansHOMy MHTepdeiicy;

—  obmeH gaHHbIMK no nHTepdencam RS-485 n RS-232;

— oTOobpaxeHne CUMMBOMbHbLIX [AaHHbIX, (OPMUMPYEMbIX B MNOMb30BaTENbCKON
nporpamme, Ha XXKU;

—  OTCYeT peanbHOro BPeMEHW BCTPOEHHbIMU YacaMu C aBTOHOMHbLIM UCTOYHUKOM
nuTaHus;

—  HacTpoWka napameTpoB (YHKLMOHMPOBaAHWSA BCTPOEHHbLIX BXOAOB, BbIXOAOB W
npoyero nepudepuitHoro 060pya0BaHNSI KOHTPOMNEPa U COXPaHEHWE 3HAYEHUI
KOH(PUrypaLumoHHbIX napameTpoB B 3HEeproHe3aBMCUMOM namsaTu:
— M3MEHEHME 3HaYeHU KOHMUrypauMOHHbIX MNapamMeTpoB KOHTponnepa Ha

’KKW ¢ nomoLubio BCTPOEHHOW KnaBnaTypbl;
— M3MEHEHVEe  3Ha4YeHMn napameTpoB M3  cpedbl  NPOrpaMMUPOBaHUS
CoDeSys.



2 TexHunyeckue XapakTepuUcTukn n ycnoesusa akcnnyatayum

2 TexHUYeCKue xapaKTepUCTUKM U YCINOBUA IKCNyaTauum

2.1 TexHU4YecCKue XxapaKTepuCTUKM KOHTponnepa
OCHOBHbIe TEXHUYECKWE XapaKTepUCTMKN KOHTponnepa npuBegeHbl B Tabnuuax 2.1 — 2.3.
Tabnuua 2.1 — O6LMme TeXHNYECKME XapaKTepPUCTUKN

HanmeHoBaHue | 3Ha4yeHue (cBOMNCTBA)
MutaHue

HanpspkeHne nutanug, B:

— NOCTOSAHHOIO TOKa; ot 150 go 300 (HomuHanbHoe 220)

— nepemeHHoro Toka (47...63 ') o1 90 Ao 264 (HomuHansHoe 110/220)
MoTpebnaemas MowWHOCTb, He Gonee:

— ONd NOCTOSIHHOro Toka, BT; 12

— Ans nepemMeHHoro Toka, BA 18
MyckoBow Tok, A, He Bonee:

— npwv HanpsbxeHun 90 B 4,2

— Npwv HanpsbxeHun 220 B 13

— Npy HanpsbxeHun 264 B 20
[OnuTtenbHOCTb NepexogHoro npotecca, Mc,
He Gonee:

— npu HanpspkeHun 90 B 2

— Mpu HanpshkeHun 220 B 15

— Npv HanpsbxeHun 264 B 15
MapameTpbl BCTPOEHHOTO BTOPWYHOTO
WCTOYHUKA NUTaHUS:

— BbIXOOHOE HanpsikeHue, B 24 +3

— TOK, MA, He bonee 180*

MNpumeyanue — * Mpu NpeBbILLEHUN TOKA, HAaNPUMep BCREACTBIE KOPOTKOTO 3aMblKaHus,
JonyckaeTcs nepesarpyska KoHTposnepa.

LincpoBbie (AUCKpeTHbIE) BXOAbI

KonnyectBo BX0g0B 8

Tun Bxogos (no ACTY IEC 61131-2) 1n2
HanpspkeHve nutaHug Bxogos, B 24 +3
MakcumanbHbIn BXOLHOW TOK  OUCKPETHOrO

BXxoda, MA He Gonee 10 (npu HanpsbkeHun NuTaHusa 27 B)
YpOBEHb CUrHana «norm4eckon equHnLbI»

01151 NOCTOSIHHOTO HanpshkeHwust, B 12...27
YpoBEeHb curHana «Jyiorm4eckoro Hynsa» ansi

NOCTOSIHHOIO HanpshkeHus, B (Tok B Lenu) 0...4 (He 6onee 1,5 MA)
MuHuUManbHass  ONUTENbHOCTb — UMMYMbCa,

BOCNPUHNMAaEMOro BXOA0M, MC 5
MakcumanbHas yactota curHana,

NoAaBaemMoro Ha ANCKPETHLIN BXO4, 50 Ny (npu ckBaXHOCTH 2)




2 TexHuyeckue XapakTepucTukn n ycnosusa akcnnyataumm

MpopomkeHue Tabnuubi 2.1

HanmeHoBaHue

3Ha4yeHue (cBOMCTBA)

[MNogkniovyaemble BXOAHbIE yCTpOVICTBa

- KOMMYTaUMOHHbIE  YCTpOIACTBa
(KOHTaKTbl ~ KHOMOK,  BblKMNoYaTenei,
repkoHOB, pene u T.n.);

— [aTtuvky, UMeloliMe Ha  BbIxode

TPaAH3UCTOP Pp-h-p-TUNa C OTKPbITbIM
KOMMNEKTOpOM;
— ONCKpeTHble curHanbl 24 + 3 B

[anbBaHMYeckas pasBsa3ka

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

aﬂeKTpVILIECKaﬂ NPOYHOCTbL n3onauuun, B

1780 (mexgy rpynnamu v ap. uensiMm)

AHanoroBble BxoAbl

KonnyecTBo aHanoroBbix BXO40B

8

Tun nogknio4aemblx aTYNKOB

TC, TIM, yH1dULUMPOBaHHbIE CUrHAnMbI
TOKa UNW HanpshxeHusl, cM. Tabnuuy 2.2

MonHoe
curHana:
—TC, c, He bornee;

— TI ¢ BKMOYEHHOMN KOMIMEHCALUMEN XONOOHOro
cnasl, AaTyvKu C YHUPULIMPOBaHHBIMU CUrHanamm
MOCTOSIHHOIO HaNpPsKeHWs U ToKa, C, He Bornee

Bpems npeobpa3oBaHUsi BXOQHOIO

0,8

0,4

Mepwopg BbIGOPKM ANs 8 BXOOOB:

—TC, c, He Boneeg;

— TN wn patamkm C  yYHUMUMPOBAHHBIMU
CUrHarammu mnoCTOSTHHOrO HanpshKeHusi U Toka,
c, He bonee

6,4

3,2

Mpenen gonyckaemon OCHOBHOW MpUBEAEHHOW
norpeLLIHoCTN n3amepenus, %:

— TI ¢ BKMOYEHHOW CXEMOW KOMMNeHcauuun
Temnepatypbl KOHLOB xonoaHoro cnas (CK);

— TC, TN c otknodeHHon CK u patumkm c
YHUPULMPOBAHHBIMU CUTHANamm MOCTOSIHHOIO
HanpshKeHus 1 Toka

+0,5

0,25

Mpenen [OMNONHUTENBHON npuBeaeHHOM He 6onee 0,5 npegena gonyckaemowm
MOrpeLIHOCTM N3MEpPEHNS, BbI3BAHHOW | OCHOBHOW NPMBEAEHHOW NOrpeLHOCTH
N3MeHeHneMm TeMnepaTtypbl OKPY>KatoLLLETO n3MepeHus

BO3QyXa OT HopMmarnbHoM Ha kaxagple 10°C

M3MeHEeHUs1 TeMnepaTypsl

PaspsigHoctb ALIMM, 6ut 15

MeTop npeobpasoBaHus

YA (curma-genbta npeobpasoBaHue)

MeTog nuHeapusaumm

BHYTPEHHWI, nonuHomamu 3 nopsiaka




2 TexHunyeckue XapakTepuUcTukn n ycnoesusa akcnnyatayum

MpoaomkeHue Tabnuubi 2.1

HanmeHoBaHue

3Ha4yeHue (cBOMNCTBA)

BxogHon nmnegaHc:

— TC, kOM, He MeHee 100

— TN w patyvkn € YHUPUUNPOBAHHBLIMU

CuUrHanamm MOCTOSHHOTO HanpsbkeHus, kKOm,

HE MeHee 100

— 0aTyuKM C YHUPUUMPOBAHHBIMU CUrHanamu 100,0 £ 0,1 (BHELUHWUIA LUYHTUPYIOLLMIA
NOCTOsIHHOro Toka, Om pesucTop)

CteneHb nogaBneHns nomex ooduiero BMaga €

vyactotom 50y, ob 80

AuckpeTHble BbIXoAbl (KOHTaKTbl 35IEKTPOMarHMTHLIX perne)

KonuyecTtBo penenHbix BbIXOAHbIX KAHANoB

o1 1 go 6 (Bbixogel DO1...DOB)

"anbBaHM4Yeckas pa3ssi3ka

vHavBKuayansHas

GHGKTpVILIeCKaFI NPOYHOCTb u3onauuu, B

1780

MakcmmanbHbIn TOK, KOMMYTUpYyeMbIi
KOHTakTamu pene, A, He bonee

4 (ons NnepeMeHHOro HanpsPKeHWs He
6onee 250 B, yactotow 50 'y, Harpy3ka
Ansa kateropun ncnons3osaHna AC-1 no
OCTY IEC 60947-1);

4 (anA  MNOCTOSIHHOTO  HanpsKeHus
He bonee 30B - Harpyska Aansg
Kkateropum ucnonb3oBaHuss DC-1  no
OCTY IEC 60947-1)

Bpems nepeknoyYeHuss KOHTaKTOB pere w3

cocTosiHMA «nor. 0» B «nor. 1» 1 obpaTHo, Mc, 50

He Gonee

MexaHunyeckuin pecypc pene, LMKNoB — 300000 npu MaKkcumanbHon

nepekrn4veHna, He meHee

KOMMYTUPYEMOWN Harpyske;
— 500000 npu KOMMYyTaUWUW Harpysku
MEHEE NMOJIOBMHbI OT MaKCUMarnbHON

OuckpeTHble BbiIxoAabl (OHTOHapr

TPAH3UCTOPHbLIE n-p-n—TMna)

KonnyecTtBo BbIXOAHbIX KaHanoB

ot 1 go 5 (D0O2...D06)

["anbBaHMYeckas pasBs3ka

NuauemayansHas

SﬂeKTpI/ILIeCKaﬂ NPOYHOCTb N3onAUnn, B

1780 B oT cxeMbl KOHTPOMNMepa;
500 B mexay Bbixogamu

MakcumanbHbIi KOMMYTUPYEMBIV TOK,
MA, He bornee

400 (npu  HanpsbkeHun He OGonee 60 B
MOCTOSIHHOTO ~ TOKa Harpy3ka Aans
kaTeropum  ucrnonb3oBaHuss DC-1  no
OCTY IEC 60947-1)

Bpems nepeknioveHns Bbixoga M3 COCTOSIHUSA
«nor. O» B cocTosiHue «mor. 1» u obpaTtHo,
Mc, He bonee

20 (Bbixogbl DO2...DO6)




2 TexHuyeckue XapakTepucTukn n ycnosusa akcnnyataumm

MpogomkxeHue Tabnuubl 2.1

HanmeHoBaHue

3Ha4yeHue (cBOMNCTBA)

JAnckKkpeTHbie BbIXoAbl (ONTONapbl CAMUCTOPHbIE)

Konnyectso BbIXOAHbLIX KaHANoB

ot 1 40 5 (DO2...DOB)

"anbBaHM4Yeckas pa3Bsi3ka

WHaovBmnayanbHas

GHGKTpVILIeCKaﬂ NPOYHOCTbL u3onauuun, B

1780 B oT cxeMbl KOHTponnepa;
500 B mexay Bbixogamu

MakcmMmMarnbHbI KOMMYTUPYEMBIN TOK,
MA, He bonee

50 (npu HanpshkeHun He 6Gonee 300 B
NnepemMeHHoOro  Toka Harpyska Aans
Kateropun  wucrnone3osaHua AC-1  no
OCTY IEC 60947-1)

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

20 (Bbixogbl DO2...DO6)

OunckpeTHble BbixoAabl (BHeLIJH

ee TBepaoTesibHoe pene)

KonnyecTBo BbIXOAHbLIX KaHanoB

ot 1 8o 5 (DO2...D0O6)

"anbBaHM4Yeckas pa3Bsi3ka

OTCyTCTBYET

BbixogHoe HanpsxeHue, B

oT 4 oo 6, B 3aBUCMMOCTHN OT
COMNPOTUBIIEHUS HArpy3Ku

MakcrmanbHbIA BbIXOOHOW TOK, MA, He Gonee

50

Bpemsi nepekntoveHus Bbixoda U3 COCTOSIHUS
«nor. O» B coctosHue «nor. 1» u obpaTHo,
MC, He bonee

20 (Bbixogbl DO2...DO6)

AnanoroBsble Bbixogbl (LA «napa

MeTp — HanpsikeHue 0...10 B»)

KonnyecTtBo BbIXOAHbIX KaHanoB

ot 1 go 5 (DO2...D0O6)

anbBaHM4Yeckas pa3Bsi3ka rpynnosas
OnekTpuyeckas NPOYHOCTb usonsuuu, B 1780 B
[nana3oH BbIXOAHOro curHana, B o1 0 go nntoc 10
ConpoTuBneHune Harpysku, OM, He MeHee 2000
[Npenen ocHOBHOW NpMBEeAEHHOMN +05

norpeLHocTn, %

Mpenen gonyckaemor ONONHUTENBHOMN
NpUBELAEHHON NOrPELLHOCTM aHanoroBbIX
BbIXO[OB, BbI3BaHHOW N3MEHEHNEM
TemnepaTypbl OKpy>KatoLLero Bosayxa oT
HopManbHoM Ha kaxable 10 °C nsmeHeHust
Temnepartypsbl

He 6onee 0,5 npegena gonyckaemon
OCHOBHOW NPUBEAEHHON NOrPELLHOCTH
aHanoroBbIX BbIXOJ0B

Pa3psagHocTb LIAM, 6uT 10
3HaveHve HaMmeHbLLIEro 3Hayallero paspsga, MB 9,76
MakcumarnbHasi eMKOCTHas Harpyska, 10
MK®, He bonee ’
BbixogHo nmneganc, Om, He 6onee 1
MonHoe Bpems Npeobpa3oBaHMs BbIXOQHOMO 100
curHana, mc

MTaHne aHanoroBbIX BbIXOJ0B BHYTPEHHEE
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2 TexHunyeckue XapakTepuUcTukn n ycnoesusa akcnnyatayum

MpopomkeHue Tabnuubl 2.1

HanmeHoBaHue

3Ha4eHue (cBoncTBa)

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

KonnyecTBo BbIXOAHbLIX KaHanoB

ot 1 805 (DO2...DO6)

anbBaHM4Yeckas pasBsi3ka VHAMBUAYanbHas
OnekTpuyeckas NpoYHOCTb usonsummn, B 1780 B
[rnana3oH BbIXOAHOro curHana, MA ot 4 no 20
Conpotusnexue Harpysku, Om, He Gonee 1000
lMpenen ocHoBHOWM NpuBEeAEHHOWM +0.5

norpeLwHocTn, %

Mpenen gonyckaemor JONONHUTENBHON
NpUBEAEHHOW NOrpeLLlHOCTM aHaNoroBbIX
BbIXOAIOB, BbI3BAHHOW U3MEHEHMEM
TemnepaTypbl OKpy>KatoLLero Bosayxa oT
HopManbHol Ha kaxable 10 °C nsmeHeHust
Temnepartypsbl

He 6onee 0,5 npegena gonyckaemon
OCHOBHOW NpUBEAEHHON NOrpeLLHOCTH
aHanoroBbIX BbIXOA0B

PaspsigHocTtb LIAM, 6ut 10
3HayeHMe HaMMeHbLLIEro 3Havallero paspsaa,

11,72
MKA
MakcrManbHas MHOYKTMBHAsA Harpyska, 50
MKIH, He 6onee
BbixogHon nmneganc, MOm, He meHee 10
MonHoe BpeMsi Npeobpa3oBaHUsi BLIXOAHOTO 100
curHana, mc
HanpspkeHne BHeLHero UCTOYHUKa nuTaHus, B ot 10 go 30

UHTepdencbl cBA3M (AoNonHUTeNbHbIe NapamMeTpbl cM. Tabnuuy 2.3)

WHTepdenchl RS-485, RS-232
Pexum paboTthl nHTEpPdENCOB Master, Slave
RS-485 Konuuyectso 1
["anbBaHn4Yeckas pasBsska MHaveuayanbHas
OnekTpuyeckasi NPOYHOCTh, B 1780
RS-232 Konuuectso 1
["anbBaHW4eckas pa3Bsi3ka MHavemnayanbHas
OnekTpuyeckasi NPOYHOCTb, B 300

Pecypchbl 1 gononHuTensHoe o6opyaoBaHue

LleHTpanbHbIN Nnpoueccop

RISC-npoueccop Ha 6a3e sgpa ARM-7,
32 paspsga, 50 My,

Pasmep Retain-namstn (EEPROM), 6anT 448
O6beMm onepaTUBHOM NAaMATU ANA XpPaHEHNUs 10
nepeMeHHbIX Nporpamm, k6

O6bem NaMsiT XxpaHeHUs NporpamMmm, kb 280

O6beM NnamMaTu BBoAa-BbiBoaa, 6anT

600 (anst OBEH MIK63-M)
360 (ans OBEH MJIK63-L)

MuHMManbHoe BpeMsi BbIMOMHEeHUs Lnkna
MNJIK, mc

1
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2 TexHuyeckue XapakTepucTukn n ycnosusa akcnnyataumm

OkoH4aHue Tabnuubi 2.1

HanmeHoBaHue 3HayeHue (cBOMCTBA)
Yacbl peanbHoOro Twvin anemeHTa nUTUEBbIi, CR2032
BpEMEHMU nuTaHns
Pecypc, net 7
EmkocTb, MAY 210
[MorpelwHocTb
TOYHOCTM X0Aa, 3

CEeKyH[ B CYTKMU,

He Gonee
BcTpoeHHbIn Yactora, Ny, Ot 10 po 15 000, HacTamBaeTcH B
3BYKOBOW nporpamMme KoHTponnepa
nanyyarenb "pomkocTb, [16 70 (npw vactoTe 3200 My)

MNogknioveHre BHELWHWX JONONHUTENbHbIX

OVCKPETHBIX BbIXOAHbIX YCTPOWCTB Yepes
npu6op OBEH MP1 (nogkntoyaembliii no
BHYTPEHHEN LUnHe)

8 wTyk

AneMeHTbl YeNT0OBeKO-MaLUMHHOTO MHTepcbeﬁca

Tun gucnnes

TekcToBbIN MOHOXPOMHBIN KK ¢

NnoACBETKOMN
KonnyectBo 3HakoMecT (CMMBOJIOB) 2x16
KonnyecTtBo KHOMOK 6

Oo6wume cBegeHun

Tun kopnyca B popm-chakTope noa
aBTOMATHbIV LWNT

ans kpenneHus Ha DIN-penky
LUMpvHOW 35 MM

rabapuTHble pasmepsbl, MM

(157 x 86 x 60) + 1

Macca, kr, He bornee 0,5
CreneHb 3awmMTbl KOpryca Mo P20
FOCT 14254-96

CpegHsis HapaboTka Ha oTkas, 100000
CpegHuii cpok cnyx6bl, net 10

12




2 TexHunyeckue XapakTepuUcTukn n ycnoesusa akcnnyatayum

Ta6nuua 2.2 — Ucnonb3yeMble Ha BXoAe NepBUYHbIe NpeobpasoBaTenu (AaTunKm)

3uavenve Mpepnen ocHOBHOM
HaumeHoBaHue ﬂuanasoH_ CAMHMLIL] npuBegeHHon
M3MepeHun MnagLero nOTpeWHOCTH, %
pa3psiga
Tepmonpeo6pa3soBatenu conpotuBneHusi no JCTY FOCT 6651

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

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

Cu 50 (a=0,00426 °C1) -50...+200 °C 0,1°C

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

Pt 100 (¢=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 °CY) _50...4+200 °C 0,1°C 0,25

100 M (=0,00428 °C1) -180...+200 °C 0,1°C

Pt 500 (¢.=0,00385 °C1) —200...+650 °C 0,1°C

500 MM (2=0,00391 °C?) —200...+650 °C 0,1°C

Pt 1000 (2=0,00385 °C1) —200...+650 °C 0,1°C

1000 I (2=0,00391 °C1) —200...+650 °C 0,1°C

Ni 1000 («=0,00617 °Ct) —60...+180 °C 0,1°C

TepmoanekTpuyeckue npeobpasoBarenu no ACTY 2837**
TXK (L) —200...+800 °C 0,1°C +0.5
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%

Pe3ncTuBHbIEe AaT4ynku

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 KOHTPONNEepomM MOryT OblTb MCNOMNb30BaHbI
TepMoarnekTpuyeckne npeobpasoBartenu ¢ Heaa3eMreHHbIMU paboynumm cnasmu.

TONMbKO U30NMpOBaHHbLIE
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2 TexHuyeckue XapakTepucTukn n ycnosusa akcnnyataumm

Ta6nuua 2.3 — UHTepdenchbl cBA3U U NporpaMMUpoBaHuA

MpoTokonbl

. ®dopmar OnuvHa Twn
UHTepdbencbl| (Tun cBA3K n nepeaaun CkopocTu KaBens, M, | pekoMeHayeMoro
CBA3N 0COGEHHOCTU AHHLIX nepeaaum He Gonee KaGens
paboTbl) A
RS-485 OBEH, 7vnn 8 1200* KNM3B 1x2x0,6
ModBus- 6w, 4200, 2900, TY 16.K99-008—
ASCII/RTU YEeTHOCTb 1440’0 ’ 2001 unun
ecTb ’ aHanornyHbIn
\HeT\He %2388
ucrnonb3ye 38400’
TCcH, 1 vnn 57600’
2 cron 115200 6uT/c
uTa
RS-232 OBEH, 7 vnun 8 B pexume 3 KC1 — onsa ceaAsun
ModBus- owuT, Master: 1200, c CoDeSys,
ASCII/RTU, YETHOCTb 2400, 4800, KC2 — ansa cBasu
GateWay ecTb 9600, 14400, ¢ npubopamm
(npoTokon \HeT\He 19200, unu ap. kabenw,
CoDeSys) ncronb3ye | 28800, BbIMOSTHEHHbIE B
TCca, 1 vnn | 38400, COOTBETCTBUU C
2 cTon 57600, pekomeHgaunam
ouTa 115200 6uT/c n Mpunoxenusa I
B pexume
Slave:
115200 6ut/c

* MakcumanbHas AnvHa 3aBUCHT OT CKOpOoCTH obmeHa.

MpumeyaHue — Kputepuii npasunnbHOro PyHKLMOHNMPOBaHUS HTEPAENCOB CBA3W KOHTponnepa —
He Gonee 1 % owunbok Ha nboW N3 CKOPOCTEN.

2.2 YcnoBusa akcnsyaTtaumm
2.2.1 KoHTponnep akcnnyatupyeTcs npu cnegyowmx ycrnoBusx:

—  3aKkpbiTble B3pbiBOOEe30MacHble NOMELLEHUs unu wkadbl anekTpoobopynoBaHus
6e3 arpeccMBHbIX NApoB M rasos;

— TewmnepaTtypa okpyxatowero so3ayxa ot muHyc 10 go 55 °C;

—  BEepXHWW npegen OTHOCWUTENbHOM BnaXHOCTW Bo3gyxa — He Gonee 80 % npwu
Temnepatype He 6onee 25 °C u Gonee Hu3knx Temnepartypax 6e3 koHAeHcaumm
Bnaru;

— aTtMocdepHoe gasneHue ot 84 no 106,7 klla;

—  BbICOTa Hag ypoBHeM Mops He Bonee 2000 wm;

— gonyctumasl CTeneHb 3arpsasHeHuss 1 (HecylleCTBEHHble 3arps3HeHus Wnu
Hanu4me TONbKO CYXMX HEMPOBOASILUMX 3arpsA3HEHUN).

2.2.2 Tlo ycTOMYMBOCTM K MEXaHMYEeCKMM BO3LEWCTBMAM MpW  IKCnnyatauuu
koHTponnep cooteetcTyet ACTY IEC 61131-2.

2.2.3 YpoBeHb paguonoMex, co3JaBaembli  KOHTponnepom npu paborte, He
npesbiWaeT HopM, npegycmoTpeHHbix B ACTY CISPR 22 ana obopyaosaHusa knacca B.

KoHTponnepbl no NOMEX0YyCTONYNBOCTH COOTBETCTBYIOT TpeboBaHuAM
OCTY IEC 61131-2.
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3 YCTponcTBO M 0COBEHHOCTN KOHCTPYKLIMK

3 YcTponcTBO 1 0COOBEHHOCTU KOHCTPYKLUN

3.1 KoHCTpyKuus KOHTponnepa

3.1.1 KoHTponnep wu3rotaBnuBaeTcd B COOpPHOM MNnacTMaccoBOM  Kopryce,
npegHasHayeHHoM ans kpennexnus Ha DIN-periky wmpmHon 35 mMm. MFabapuTHbIN YepTex
npvBeaeH B NpunoxeHun A.

3.1.2 Ha pwucyHke 3.1 npeactaBneH KOHTpoOmnep, MpuBedeHbl pa3beMHble
COeOMHEHMS, ANEMEHTbI MHAUKaUuu n ynpaeneHus. NoBepxHOCTM kopnyca 0603Ha4YeHbl Ha
pucyHke 3.1 6yksamum pycckoro andasuta ot A go K.

3.1.3 Kopnyc KoHTponnepa nmeeT CTyneH4aTylo TpeXypoBHeBYO hopmy. Ha nuueson
(nepepnHeit) nnockocTu kopryca (MoBepxHOCTb [1) pacnonoxeHbl 3neMeHTbl MHAMKALMKN 1
ynpaBneHus, Ha 3adHen MNOBEPXHOCTUM KOpryca pacrnonoXeHbl 3allenku KpenneHus
koHTponnepa Ha DIN-peiike. Ha BEpXHMX M HWKHUX CTyNeHYaTbiX NOBEPXHOCTSX Kopnyca
paunoHaneHo (ygoOHO Ans  Monb3oBaHWS) pasMeLleHbl pas3beMHble  COEAMHEHUS
KOHTponnepa, Yepes KOTopble OCYLLECTBMSIETCS NMOAKIMIOYEHNE BCEX BHELLHUX CBA3EN.

I'IpumeanMe - OTKprBaTb Kopnyc Ana nogkn4YeHna BHEWHUX CBSA3eN He Tpe6yeTc;|.

3.1.4 Ha cTtyneHu4aTbIix NOBEPXHOCTSX KOpryca pacrnonaratoTcs:

—  noBepxHOCTb A:

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

— KNeMMbl BCTPOEHHOrO WCTOYHMKa nuTaHua 24 B (BbIxogHOE HanpshkeHue),
KOTOpbIA MOXeT ObiTb MCMOMb30BaH ANs MNWTaHUS aKTUBHbIX aHaNoroBbiX
[aTuyMKOB, ANCKPETHBLIX BXOO0B, aHaNOroBbIX BbIXOA0B;

—  KINeMMHble KOMNOAKWN Ans NOACOEAVNHEHUSI OBYX BbIXOOOB U YETbIPEX aHanoroBbIX
BXO[0B;

— noBepxHocTb B:

— knemmHas konogka DBGU, npegHasHadeHHas Oona oOBGHOBNEHMS BCTPOEHHOrO
nporpammHoro  obecneveHunss  koHTponnepa. K kmemmHOM  konogke
NnoacoeavHsaeTCs nepexogHas nnata Ans nogknodeHua kabensa «KC1» wunum
«KC2», BxogswWwaa B KOMMMEKT nocTaBky KoHTponnepa. Cxewmbl kabenew
npusBegeHb! B MNpunoxexun B;

—  noBepxHoOCTb X:

—  KNneMMHas konogka Ans noAcoeguHeHust kabens ceasu no nHtepdency RS-485,
nogpo6GHee cm. n. 3.6.2;

—  KINeMMHbIe KONOAKWU ANsi NOAKMYEHNST BOCbMU OUCKPETHbIX A4aTYMKOB (BXOOO0B);

— KINeMMHas konogka kabens cBs3u ansg nogkntoyeHuss npubopa OBEH MP1
(cxema nopgkntoyeHus npueeneHa B MNpunoxeHun b);

— noBepxHocTb K:

—  KIEeMMHble KONogKv [Ans MOACOEAMHEHUsT Lenen nuTaHust (ceTu), 4YeTbipex

BbIXOZI0B M YETbIPEX aHaNoroBbiX BXOA0B;
— noBepxHoctu B, T, E, U:

—  BUWHTOBbIE KpenexHble aremMeHTbl UKCaL MM YCTaHOBIEHHbIX KNEMM.

3.1.5 KoHTponnep uvMeeT BCTpPOEHHble annapaTHble Yacbl peanbHOro BpPEeMEHW,
nuMTalLmecs OT aBTOHOMHOIO WMCTOYHUKA MUTaHWsS. XapakTepUCTMKM 4acoB pearibHOro
BpeMeHu npuBeaeHbl B Tabnuue 2.1.

O 3agaHun 3HaYeHNs1 YacoB peanbHOro BPEMEHU C MOMOLLbIO KHOMOK CM. M. 7.2.

O 3ameHe MCTOYHVKa NUTaHWs YacoB pearibHOro BpeMeHu cM. pasgen 9.

15



3 YcTponcTBO 1 0COBEHHOCTN KOHCTPYKLIMK
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PucyHok 3.1 — PasabeMHble coeAMHEHUsl, aIeMeHTbl UHAUKaLUM U ynpaBrieHus
KOHTpoOnnepa
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3 YCTponcTBO M 0COBEHHOCTN KOHCTPYKLIMK

3.2 ®dyHKUMOHanbHaa cxema

PyHKLUMOHaNbHas cxema KOHTpornnepa npusegeHa Ha pucyHke 3.2.
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PucyHok 3.2 — ®yHKLMOHaNbHas cXeMa KOHTponnepa
3.3 UudposBble Bxoabl
3.3.1 KoHTponnep umeeT BocCeMb UMAPOBbLIX (OUCKPETHbIX) BXOAOB. KOHTaKThbI

pasbema BbiBe4eHbI Ha kKnemmbl, cM. pucyHok 3.1 (mosepxHocTu K, ). Homepa koHTakToB
W pacnosiokeHne WHTepdENCHbIX NUHWMIA npuBedeHbl B [lMpunoxeHun . O6paboTtka
3Ha4YeHU C BXOAOB OCYLLECTBAETCH Nonb3oBaTenbckon nporpammon MNIK.
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3 YcTponcTBO 1 0COBEHHOCTN KOHCTPYKLIMK

3.3.2 [nckpeTHble BXOAbl UCMOMb3YOTCA ANS:

- KOHTPONA COCTOAHUA BHELLHEro OGOpy/J,OBaHVIﬂ;
- ANarHoCTUKun paGOTOCI’IOCO6HOCTVI CUCTEMBbI;
- NOAKNHYEHNS BHELLHUX YCTPOMCTB YrpaBfieHUs COCTOSSHUEM KOHTponsiepa.

3.3.3 [nckpeTHble BXxOAbl NpeAHasHayYeHbl A9 NOAKNIOYEHUS KOHTaKTHbBIX 4aTYMKOB
TMNa «CYXOW KOHTaKT» UMW TPaH3UCTOpHble Knounm (p-n-p-tuna). B kayvecTtBe partumkos
TUMNa «CYXOW KOHTaKT» MOryT ObITb MCMOMb30BaHbl Pa3fUYHbIE BbIKIOYATENN, KHOMKK,
KOHL|EeBbIE BbIKMOYaTENW, KOHTAKTLI pene 1 T.4.

3.3.4 CurHanbl Ha AWCKpeTHble BXoAdbl (hOpPMUPYHOTCS B pesynbTare 3amblkaHus
(pa3MblKaHUs1) BHELLHMX KOHTaKTOB.

3.3.5 [Ins [OuCKpeTHbIX BXOOOB MOXHO 3adaBaTb JlOrMKy o6paboTkM u  Bpems
3a[epXKn MNepeknoYeHnss OUCKpeTHbIX BXoAoB. [ogpobHee O HacCTpoilke OUCKPETHbIX
BX0O0B cM. pa3nen «KoHdurypuposaHue obnactu Beoga-Bbisoga MNK» B Pr1.

BHuMaHue! HoBble 3HauyeHUst mMapaMeTpoB NOTMkM 0GpaboTkM U BpeMsl 3adepiKku
[AMCKPETHbIX BXOOOB BCTYNaloT B CUMNY Nocrie nepesarpyskn KoHTponepa.

3.4 AHanoroBble BXoAbl
3.4.1 HasHauyeHune

KoHTponnep nmeeTt BOCEMb aHanNoOroBbIX YHUBEpPCalnbHbIX BXOOO0B, OCYLLECTBNAOLWNX:

—  Onpoc 3Ha4YeHUl ¢ NepBUYHbIX Npeobpa3oBaTeneit,

—  06paboTKy NoMyYeHHbIX AaHHbIX U Npeobpa3oBaHue UX B (hU3NYeckue eAUHULbI,

— nepefavy JaHHbIX B crieuuanbHylo obrnacTb namstu — obrnactb BXOAOB, Ans
JarnbHeNLero UCnonb30BaHus B NMosb30BaTENbLCKOW NporpaMme.

K aHanoroBbiM Bxogam HanpsiMyrd MOXET MOAKIOYATLCS LUMPOKUIA CMEKTP AaTYMKOB
(o6LwmMi cnMcok NnogkntoyaeMblx 4aTYUMKOB NpUBEAEH B Tabnuue 2.2):

— TepmonpeobpasoBaTenu ConpoTueneHns, cMm. n. 3.4.2;

— npeobpasoBaTenu TepmMoanekTpuyeckue (Tepmonapsl), cM. n. 3.4.3;

— aKTMBHble npeobpasoBaTenu C BbIXOAHbIM aHanoroBbIM CUrHanoM B Buae
MOCTOSAHHOIO HaMNpPsXXeHWs unu Toka), cM. n. 3.4.4;

—  PEe3uCTMBHble AaTyuku, cMm. n. 3.4.5.

MpaoyvpoBKM [aTYMKOB pacrofioXkeHbl B NamsiTu KoHTponnepa. [lonb3oBaTtento
[OCTaTOMHO MPOCTO YyKasaTb TUM MoAKMYaemMoro pAartyvka. Beibop nopkntoyaemoro
JaTyuKa, HacTpoWka onpoca AaT4MKOB W MonyyveHune pesynbTaTtoB npoussoantcs ¢ XKKU
unu un3 cpegbl CoDeSys. MNogpobHee o HacTpovike cMm. pasgen «KoHdurypmposaHue
obnactun BBoga-sbiBoaa MIK» B PI1.

BaxHo! B cnyyae Bo3HMKHOBEHMS ownbku namepeHus (obpbiB, KOPOTKOE 3aMblKaHne
n Ap.) pacwmdpoBku KOAOB OLWMBOK M pekoMeHAaumMn no AenNcTBUAM Mofib3oBaTens CM.
Mpunoxexue E.

Bpems onpoca ogHoro gatynka npuBegeHo B Tabnuvue 2.1.
Onpoc patumMkoB u ob6bpaboTka WX CUrHaNoOB W3MEPUTENbHLIM  YCTPOWCTBOM
OCYLLECTBNSAETCH NOCNeA0BaTENbHO MO 3aMKHYTOMY LIMKIY.
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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 aHanoroBbll BXOA He WCMOSb3yeTcs, TO PEKOMEHAYETCs YCTaHOBUTb
HacTponky «Het patuvka» (nogpobHee cM. pasgen «KoHdurypupoBaHue
obnactu Beoga-Bbioga MJIK» B PI);

— K KOHTponnepy B noboi nocrneaoBaTenbHOCTM K NObIM BXO4aM MOAKITHOYAKTCA
nobble TUMNbl 4aTYNKOB;

—  MpW NCMONb30BaHMUN aKTUBHbIX AATYMKOB CrieayeT UMETb B BMAY, YTO «MUHYCOBbBIEY
KNeMMbl aHarnoroBbIX BXOAOB B KOHTposnepe 00beamHeHbl Mexay cobon;

—  3anpeLlyeHa nogava HanpshkeHusi, npeBbiwatowlero 1 B, Ha noGoi 13 aHanoroebIx
BXOAOB, T.K. 3TO MOXET BbIBECTU KOHTpoONnep u3 ctpos. JaTymkm C BbIXOAHbLIM
curHanom 0(4)...20 mA TpebyloT 06513aTenbHOro NOAKNIOYEHNS OOMONHUTENBHOIO
pesucTopa.

3.4.2 TepmonpeoGpa3oBaTenn ConpoTUBIEHUA

TepmonpeobpasoBatenn conpotusrneHns (TC) npuMmeHsaTCa Ons  u3MepeHus
TemnepaTypbl OKpy>KatoLLel cpefbl B MeCTe YCTaHOBKU AaTtyumka. [puHUMN AENCTBUSA Takux
[aTyYMKOB OCHOBaH Ha CyLLeCTBOBaHMM y psifa METansoB BOCMPOU3BOAUMOW U CTabunNbHOM
3aBMCUMMOCTM aKTMBHOIO COMPOTUBIEHMS OT TemnepaTtypbl. B kavyectBe martepuana gns
nsrotoeneHnss TC B NPOMBIWMNEHHOCTN Yalle BCEro MUCnonb3yeTca  cneunansbHO
obpaboTaHHass MefHas wnuM nnaTuMHoBas npoBonoka. BbixogHble napametpsl TC
onpegenstoTcs nx HOMMVHanNbHbLIMK cTaTMyeckummn XapakTepucTukamu,
cTtangapTtmsoBaHHbiMy [ICTY TOCT 6651.

OcHoBHbIMK napamMeTpamu HCX aBnsioTca: HavanbHoe COnpoTMBIEHUE AaTyuka Ro,
namepeHHoe npu Temnepatype 0 °C, TemnepaTypHbi KOI(DULIMEHT CONPOTUBIIEHUS a.,
onpefensiemMbli Kak OTHOLUEHWE pasHWLbl COMPOTUBIEHWA AaTyuka, WU3MEPEHHbIX Mpu
Temnepatype 100 n 0 °C, k ero conpoTuerennto, nameperHomy npu 0 °C (Ro), AeneHHoe
Ha 100 °C u OKpyrrneHHoe OO MATOro 3Haka nocne 3anaTton. B cesaAsn ¢ tem, yto HCX
Tepmonpeobpa3oBartener CONpPOTUBNEHUS — (PYHKUMW HenuHenHble (ONns OaTynkoB C
MEOHOW MpPOBOMOKOM — B 0OOnacTu oTpuuaTtenbHbiX TemnepaTtyp, a And AaTYukoB C
NNaTMHOBOW NpOBOSIOKOA — BO BCEM TeMrepaTypHOM Juana3oHe), B KOHTpornepe
npeaycMoTpeHa NuHeapu3aums pe3ynbTaToB U3MEPEHUIA.

Bo nsbexaHve BNUSIHNSI CONPOTUBIEHNSI COeQUHUTENBHBLIX NPOBOAOB Ha pe3ynbTaThl
N3MepeHuss TemnepaTtypbl, NOAKIMOYEHNE AaTyMKa K KOHTPONnepy crnenyet npousBoavTb
no TpexnposogHon cxeme. [pu Takon cxeme K ogHOMY M3 BbiBogoB TC noakntoyarTcs
OOHOBpPEMEHHO ABa NPOBOAA, COEAMHSAIOLMX €ro C KOHTPONNEPOM, a K ApyromMy BbIBOAY —
TPETUI COEAMHUTENBHBIN NPOBOA. Ons MOMHOM KOMMEHCaUun BIIMAHUSA COeOUHUTENbHbIX
NpoBOOOB Ha pe3ynbTaTbl M3MEPEeHU HeobXoaMMO, YTOObI MX COMPOTMBREHUS 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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HabnogaTbCsl HEKOTOpasi 3aBWCKMMOCTb MOKas3aHWii KOHTpomnnepa 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 TepMo3ariekTpuieckue (TepMonapbl)

Mpeobpasosatenu TepmoanekTpuyeckue (TI1), Takke NPUMEHAOTCA AN M3MEPEHWs
TemnepaTtypbl. Tepmonapbl, B OTfM4Me OT TepMonpeobpasoBaTenen COMpOTUBMEHWS,
obnapaloT MeHblwuMK rabapuytamMy YyBCTBUTENBHOrO 3fleMeHTa W, Kak CreacTsue,
MeHbLUE TennoemKkocTelo M Gomnbwmm  ObiCTpogencTBreM, a Takke umeloT 0Oonee
LUMPOKMIA AnanasoH n3mepsieMblx TeMmnepaTtyp. MIx ncnonb3oBaHue orpaHnynBaeTcs bonee
HM3KON TOYHOCTbIO M3MepeHUs], GomMbLUE CTOMMOCTBI0, HEOOXOAUMOCTBIO MOAKMIOYEHNST K
KOHTpPONNEepy C MWCNOMNb30BaHMEM CreuuanbHbiX TEPMOKOMMNEHCAUMOHHBIX MNPOBOAOB,
HU3KOW  MakCMMarnbHO  AONYCTUMOW  ANWHOW  MNOAKMKYEeHMs,, a Takke  HU3KOM
NMOMEX03aLUMLLEHHOCTBIO NINHWI CBA3M OATYMK - KOHTpOnnep.

MpuHuun gencteua Tl ocHoBaH Ha adpdekTe 3eebeka, B COOTBETCTBUM C KOTOPbIM
HarpeBaHWe TOYKU COeAVHEHMA [OBYX Pa3HOPOAHbLIX MNPOBOAHWKOB BbI3bIBAET Ha
NMPOTMBOMOMOXHbBIX KOHLAX 3TOW LenM BO3HWKHOBEHUE 3MEKTPOABMXKYLLEA Cunbl —
TepmoJ[C. BenununHa TepMo3[C wusHavanbHO onpeaenseTcsd XUMUYECKMM COCTaBOM
NPOBOAHMKOB 1 3aBUCUT OT TEMMEpaTypbl Harpesa.

HCX Tepmonap pasnuyHbix TWUNOB cTaHgapTmsoBaHbl [OCTY 2837. Tak Kak
XapaktepucTuku Bcex Tl B TOW U MHOM CTENEHU ABNATCA HEMMHENHBbIMU DYHKLNSMMU,
B KOHTpoOnnepe npeaycMOTPeHbl CcpefacTBa ANA nuHeapusaumy nokasaHui. Touka
COeQMHEHNsT Pa3HOPOAHbIX MPOBOAHUKOB HasbiBaeTcs pabounm cnaem TI1, a ux KOHUbl —
cBOOOOHBIMY KOHL @MU UMK, MHOTAA, XOnoAHbIM cnaem. Paboumn cnam Tl pacnonaraetca
B MecTe, BbIOpaHHOM AN KOHTPONS Temnepartypbl, @ CBOOOAHbIE KOHLbI MOAKII0YATCA K
N3MepUTENbHOMY KOHTponnepy. Ecnn NOAKIOYEHNE cB0bOOAHbIX KOHLIOB
HEMnocpeaCcTBEHHO K KOHTaKTaM KOHTpornepa He NpeacTaBnsieTcs BO3MOXHbLIM (Hanpumep,
n3-3a UX yaaneHHoCTV Apyr oT Apyra), To coeanHeHune Tl ¢ KOHTponnepom HeobXxoAMmo
BbIMOMHATL MPY NMOMOLLM KOMMNEHCALMOHHBIX TEPMO3MEKTPOAHbIX NPOBOAOB UK kabenen,
C obssaTenbHbIM  COOMIOAEHMEM  MONSIPHOCTM WX  BKMOYeHUsi.  HeobxogmMmocTb
npMMeHeHns Taknx nposodos obycnosneHa Tem, 4to O C Tepmonapbl 3aBUCUT HE TONbKO
OT TemnepaTtypbl paboyero cnas, HO Takke U OT TemnepaTypbl ee CBOOOAHbLIX KOHLIOB,
BEMMYMHY KOTOPOW KOHTPONMMPYeT BCTPOEHHbIN B KOHTpomrmnep AaTtyuk. [lpu atom
MCMONb30BaHWe TePMOJNEKTPOAHbBIX Kabenen no3BonseT yBenMynuTb ANUMHY NPOBOAHUKOB
TepMonapbl U «NepeHecTu» ee cBOOOAHbIE KOHLbI K KNEMMHUKY KOHTponnepa.

BHumaHue! [Ina paboTbl C KOHTPOMIEPOM MOTYT ObITb UCMOML30BaHblI ToNbko TI1 ¢
M30NMPOBAHHLIMW W He3a3eMNeHHbIMU pabounmm cnasiMy, Tak Kak oTpuuatenbHble
BbIBOAbI MX CBOBOAHBLIX KOHLIOB 06 beANHEHbI Mexay cobo BHYTpY KOHTponnepa.

3.4.4 AKTMBHbIe NpeobpasoBaTenu

AKTUBHbIE npeo6pasoBaTenM C BbIXOOHbIM aHanoroBbiM CUrHaromMm MNpuUMeHAKTCA B
COOTBETCTBUM C HasHayYeHWeM [aTynka ONs U3MEpEeHUs pasnuyHbiX  (prsmyeckux
napameTpoB. BbIXOAHbIMW CUrHaNamn TakMx OaTyMKOB MOTyT ObITb M3MeHsoLLEeecs Mo
J'IVIHeVIHOMy 3aKOHY HanpsaxeHune NOCTOAHHOIo ToKa 1 BefindnHa camMmoro Toka.
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MuTaHne aKkTMBHbIX TOKOBbIX AAaTYMKOB AOSHKHO OCYLLECTBMAATLCA OT BHELUHEro unu
BCTPOEHHOro 6rnoka nutaHust 24+3 B.

MoaknioyeHne OaTYMKOB C BbIXOAHbIM CUrHanoM B BWAE MOCTOSIHHOTO HanpsiXeHusi
(0...1,0 B) moxeT oCyLLeCTBNATLCA HENOCPEACTBEHHO K BXOAAM KOHTponnepa, a 4aT4nkos
C BbIXOAHbLIM CUrHarNoM B B1Ae Toka — TOMbKO MOCMe YCTaHOBKM LLYHTMPYIOLLEro pe3ncropa
conpotmeneHneM 100 Om (morpewHocTe He 6Gonee 0,1%). B kavectBe wWyHTa
pekoMeHAyeTCH  MCMoNnb30BaTb  BbICOKOCTAbWMbHbIE  PE3UCTOPbl G MUHUMAarbHbIM
3Ha4yeHWeM TemnepaTypHoro koadduumeHTa conpoTueneHus, Hanpumep C2-29B.

MpumeyaHne — Tpu paboTe C aKTMBHbIMW MpeobpasoBaTensMnm B  KOHTponnepe
ocyLecTBnseTcs MacwtabupoBaHue LKanbl n3MepeHus. Mocne MaclwTabvpoBaHus
KOHTpoOnupyemble U3NYECKNe BEMUYMHBI OTODpaXaloTCH HEenocpeACTBEHHO B  eAuHMLAx Ux
n3mepeHusi (atmocdpepax, kunonackansx, MeTpax u T. a.).

D,J'Iﬂ Ka)kaoro Takoro gatymka Heo6xoamMmMo YCTaHOBUTb AMana3oH naMepeHuna:
HWXHAA rpaHuua nana3oHa n3MepeHmnsa cooTBeTCTByeT MUHMManbHOMY YPOBHIO
BbIXOQHOIo curHana gatyuka,

- BEpPXHAA TrpaHuua AOunana3oHa W3MepeHua COOTBEeTCTBYyeT MaKCuMalibHOMY
YPOBHIKO BbIXOAHOIo CUrHana gatyumka.

BHumaHue! lNpu ncnonb3oBaHMM akTUBHBLIX AATYMKOB criefyeT MmeTb B BUAY, YTO
«MUHYCOBbIE» KINeéMMbl aHarioroBbIiX BXO4O0B B KOHTpoOssiepa 06beanHEHbI Mexny cobori.

3.4.5 Pe3ncTuBHbIE JaT4UKN

JaTymkm pesucTMBHOrO TUMa WMCMONb3YIOTCA B HEKOTOPbLIX 3anopHO-PErynupyoLmnx
KnanaHax B KayecTBe pJaTymka MoOnoxeHws. B pgatymkax 3Toro Tuna B KayecTse
YYBCTBUTENBHOIO 3f1IeMeHTa UCNOoNb3yeTCA pPe3ncTop MepemMeHHOro COMpOTUBIIEHNS,
MON3YHOK KOTOPOrO MEXaHW4YeCcKu CBSi3aH C Perynupylolen 4acTbio WCMOMHUTENbHOIO
MexaHu3mMa.

Tarke OHW MOryT NOAKMNIOYATLCHA K KOHTPOMMepy B KavyecTBe aMynAtopa peanbHbIX
AaT4YMKOB TemnepaTypbl ANA OpraHn3auny CTeHA0B UMW OTNAA0YHbLIX MaKeToB.

KoHTponnep cnocobeH obpabaTbiBaTb CuMrHanbl A4aTYMKOB PE3UCTMBHOIO TUna ABYX
BapuaHTOB UCMOMHEHUs1 — ¢ conpoTtusneHmem go 900 Om u go 2 kOwm.

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

3.5 BbIxoaHble ycTpoucTBa

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

KoHTponnep nmeeT 6 BCTPOEHHBIX BbIXOAHbLIX YCTPOUCTB. BY MoryT ObITb ABYX TWUMOB:
OVCKPETHbIE U aHanoroBble. TUMbl BbIXOAHbLIX YCTPONCTB ONPEAEnsoTCa Ha CTaanu 3akasa
KOHTponnepa.

Tunbl BO 1 ux xapaktepuctukm npusegeHsl B pasgene 2. Cxembl nogknioveHus BY
npusegeHsb! B MNpunoxexun b.

OuckpeTtHoe BY — anekTpomarHuTHoe pene, TpaH3UCTOpHas onTonapa,
ONTOCUMWUCTOP,  TBepAoTeNnbHOe pene —  UCMonb3yeTcs AN ynpaBrieHus
(BKIMHOYEHUS/BBIKITIOYEHUS)  Harpy3kor nmbo HenocpeacTBEHHO, nMbo 4epe3 Oonee
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MOLLUHblE YMpaBnslwoLWMe 3nemMeHTbl, TakMe Kak mnyckatenu, TBepAoTemnbHble perne,
TUPUCTOPBI UNN CUMUCTOPBI.

OnekTpomarHutTHoe pene (Bbixoa «P») npegHasHavyeHo ANs KOMMyTaLUWM CUMOBbIX
uenew HanpsxkeHnem He 6onee 250 B n pabounm Tokom He Gonee 4 A (cm. pucyHkn B.10,
B.15).

TpaH3ucTopHasa onTtonapa (Bbixoa «K») npumeHsieTcs, kak npaswno, Ang
yrnpaBreHnst HUM3KOBOJMbTHBIM pene (He 6onee 60 B npu Toke He Gonee 400 mA). Bo
nsbexaHne BbIXOO4A W3 CTPOS TpaH3MCTOpa W3-3a 6OMbWOro ToKa CaMOWHOYKLUM
napannenbHo obmoTke BHelWHero pene HeobxoAumo ycTaHaenueaTb Auoa VD1 (cm.
pucyHok B.11).

TpaH3ncTOopHbIN KNtoY (Bbixod «T») nNpegHasHadeH A5 NPSAMOro MOAKMIOYEHUs K
KOHTpOMrepy B KayecTBe Harpy3kv TBEPAOTENBHOrO pene (BbIXOAHOE HanpsixeHue oT 4 oo
6 B, nocTtosiHHbIN TOK He 6onee 25 MA) (cM. pucyHok B.14).

BHumaHue! MakcumanbHasi AnnMHa coeguHUTEnbHOro kabens MeXOy KOHTpOoJ1nepom
C BbIXOAOM «T» 1 TBEpAOTENbHLIM perne He A0fMKHa NpeBbIWaTh 3 m.

OntocumucTop (Bbixop «C») MmeeT BHYTPEHHIOW CXeMy nepexoda yepes Homb 1
BKITHOYAETCH B LieNb yNpaBreHns MOLLHOMO CUMWCTOPa Unv napbl BCTPEYHO-MaparnnensHo
BKITHOYEHHbIX TUPUCTOPOB Yepe3 orpaHuymBatoLLmin peanctop R1 (cm. pucyHkn B.12, 5.13).
BennuvHa conpoTMBNEHUs pes3ucTopa oOnpefensieT TOK YNpaBleHUs CUMUCTOpA.
Harpyso4yHasi cnocobHoCTb Bbixoga — Tok He 6onee 50 MA npy NnepeMeHHOM HanpsiXKeHUn
He bonee 250 B.

Ona npepoTBpalleHuss npobos TUPUCTOPOB U3-3a  BbICOKOBOSBTHBIX  CKaykoB
HanpspkeHWs B CeTM K WX BbIBOAaM peKoMeHAyeTcs nogknoydaTe dunbrpytowyto RC
uenoyky (R2C1).

OunckpeTtHoe BY («P», «K», «C», «T») mMmeeT ABa MIHOBEHHbIX COCTOSHUS: «BKIM.» U
«BblkN.». Bbixogbl MoryT ObITb Takke 3anporpaMMupoBaHbl Ha paboTy B KayecTBe
reHepatopoB LWIVM. XapakTepucTukM reHepupyembliXx WMMYyNbCOB MNpeacTaBrneHbl 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 npeactaensetr cobor umcpo-aHanoroebli npeobpasoBaTenb,
no3BonsioLLMi hopMMpoBaTL aHANOroBbIA CUrHaN NOCTOSIHHOIO TOKA UMW HanpsiKeHUs.

dopmupoBaTenb TOKOBOro curHana (Bbixop «WM») npeoGpasyeT Ha akTUBHON
Harpy3ke RH 3HayeHue Ha BbixoAe B TOKOBbIN curHan 4...20 MA (cm. pucyHok 3.3).
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‘Et Rorp RH
= o [ Boxoa(t) —1+——_1+——+U,
§N L1 Bbixopg, (—) o -Up
<

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 HaMpsKEHWUS UCTOYHUKA NUTaHUS
Un un Bbibnpaetca 13 rpadmka (cMm. pucyHok 3.4). B Tom cnyyae, ecnv ons nsMepeHus
TOKOBOIO CUrHamna Wucrnonb3yetcsi U3MepUTENbHbIA LWYHT RM M €ro HoMuHam MeHbLue
HeobX0AMMOro COnpOTUBIIEHUS HArpy3ku, UCMOnb3yeTcsl A40OaBOYHbIN OrpaHUYnBaoLLNiA
pe3uctop Rorp, conpoTMBNEHNE KOTOPOro BbIYUCIISIETCS U3 COOTHOLLEHNUS:

Rorp = RH — Ru.

Tunosble cooTHoweHust: Un =12 B, RH = Ru =100 Om; Un =24 B, RH =700 Om
(Rv =100 Om, Rorp = 620 Om).

BHumaHue!
1 HanpspkeHue nctovHunka nutanus LIAM He pomkHo 6biTb 6onee 30 B.
2 [onyckaeTcs NpMMEHEHMEe pe3ncTopa C BENMYUHON CONPOTUBIIEHMS,
OTNIMYaLLENCS OT paccuUMTaHHON He bornee yeM Ha + 10 %.

Ry, Omj
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300

200

100

0 10 20 30 Up, B

PucyHok 3.4 — N'pacdunk 3aBucumoctn Ru(Un)

®dopmupoBartesnb curHana nocTosiHHOro HanpsikeHus (Bbixop «Y») npeobpasyeT
3HayeHne Ha Bbixoge B curHan HanpsbkeHust 0...10 B. ConpoTtuBneHue Harpysku RH,
nogkntoyaemon k LAIM, pomkHOo 6biTb He MeHee 2 KOm. Bbixogbl «Y» nuTaroTca OT
BCTPOEHHOIO WCTOMHWKA MWTaHUSA M BCE ranbBaHUYeCKM CBS3aHbl Mexay cobowi u co
BCTPOEHHbLIM MCTOYHUKOM NMuTaHusa 24 B (pucyHok B.8).

AHarnoroBsoe ynpasfieH/e OCYLLEeCTBASeTCA N0 MPAMO-NPONOPLMOHANbHOMY 3aKOHY
(t.e. 4mMA unn 0B cooTtBeTcTBYeT BbixogHOMy curHany «0», a 20MA wnm 10B
COOTBETCTBYET BbIXOAHOMY CUTHany «1»).
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MapameTp Beson.cocT.{N} onpegensieT cocTosiHne cooTBeTcTBYylOLWlero BY, korga
OCHOBHas nporpaMMa He (YHKLMOHMPYET (3arpyska KOHTponmnepa, «3aBucaHve» u T.4.).
Wcnonb3yeTcsa ana nogaepXaHus onpedeneHHoro ypoBHs curHana Ha BY B aBapuiiHOM
pexume KoHTponnepa. 3agaeTca B A0ONAX eauHuubl ¢ ToyHocTeio 0,001, Acnonbayetca
Kak Ans aHanoroBbIX, Tak U AN AUCKPETHbIX BY.

MapameTpbl BY MOXHO ycTaHaBnuBaTb B PYyYHOM peXvMe YMnpaBleHus C nepeaHen
naHenn wunn no cetn. MNpn 3ToM HeobxoAMMO MpeaycMOTpeTb CpPeAcTBa MNpekpalleHus
ynpaeneHust BY 13 nonb3oBaTenbCkon Nporpammel, T.K. B NPOTUBHOM Clly4an BBeAEeHHOe B
pexvmMe py4yHOro ynpasneHus 3HadeHve byaeT 3aMmeHeHo 3HaYeHneM 13 Norb30BaTeNbCKON
nporpaMmbl.

MoapobHoe onucaHve napameTpoB, OMpeAenslowmx paboTy BbIXOAHLIX YCTPOWCTB,
npuBeneHo B pasgene «KoHdurypuposaHue obnactu Beoga-seisoga MJ1K» 8 PI1.

B koHTponnepe npeaycMOTPEHO paclUMpeHWe KOnuyecTBa BbIXOOHBIX YCTPOWCTB,
ucnonb3ys moaynbs OBEH MP1, nogkmiovaembln K KOHTponnepy Mo crneuuanbHOMY
uHTepdercy. PacnonoxeHne uHTepdpenica nokasaHo Ha pucyHke 3.1. (mone XK).
MoppobHee o pabote ¢ mogynem OBEH MP1 cm. n. 3.6.3.

3.6 UHTepdencobl cBa3n

B koHTponnepe ycraHoBneHbl Mogynu wuHTepdencoB RS-485 n RS-232 ans
opraHu3aunm paboTbl No cTaHgapTHLIM NpoTokonam OBEH n ModBus.

UHtepcenc RS-232  npegHasHayeH Takke AnNd  CBA3M  CO  cpeaou
nporpammupoBsaHuns CoDeSys.

3.6.1 UHTepdenc RS-232

KoHTponnep wvmeeT BCTpPOeHHbI nopT RS-232 (tun pasbema: RJ12). Cxembl

pacnosnoXeHns MHTEPMENCHBIX NIMHUIN B pazbeMax NpeacTasneHbl B [punoxeHun B.
MopT NnpegHa3HayeH ans:

—  CBSI3U KOHTpoOMsepa co cpegow nporpammmpoBaHms CoDeSys;

—  CBfI3N KOHTpoOMmnepa C nporpamMmmon TupaxuposaHus. MNogpobHee o nporpamme
TUpaXupoBaHusa cM. pasgen «lporpamma TupaxmpoBaHusa» B PrT;

— OpraHusauuMm CcBAisW C ApYrMMy yCTponcTBamm no wuHtepdency RS-232 no
npotokonam: OBEH n ModBus B pexxumax Master nnu Slave.

[ns cBsAsn KoHTponnepa co cpepon nporpammupoBaHns CoDeSys ucnonbsyetcs
kabeno KC1 (moctaBnseTcs B KOMMMEKTE C KOHTPOMMEpPOM), KOTOpbIA Heobxoanmo
NOAKIIOYNTL K KOHTPOMMEPY A0 BKITKOYEHUS MUTaHUS.

Ona ceBasn koHTponnepa ¢ K ¢ nporpamMmon TuUpaXupoBaHWs, a Takke and
NOAKIMKOYEHNST K KOHTPONNEpPY APYrMX YCTPOUCTB C nHTepdericom RS-232 (BHeLLHeN naHenm
onepaTopa, Pacxo4oMepoB, ANEKTPOCHETYNKOB, CHUTLIBATENEN LLTPUX-KOAO0B) UCMONb3yeTCs
kabernb KC2, koTopbIi HEO6XOAMMO MOAKIIOYUTE K KOHTPOMNepy A0 BKIYEHUSA MUTaHWA
koHTpornepa. Cxema kabens npuBegeHa B MpunoxeHun B Ha pucyHke B.2.

Mo ymonyaHuto NMopT HacTpoeH Ha paboty B pexvme Slave. KoHTpornnep, aHanvaupysi
3anpoc, aBToMaTUYeCKu onpegenseT NpoToKor, 1 OPMUPYET OTBET MO 334aHHOMY NMPOTOKONY.

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

—  ckopocTb: 115200 6uT/c;

—  ONWHa CrioBa OaHHbIX: 8 6uUT;

—  KOHTPOIb YETHOCTU: OTCYTCTBYET;
— apgpec: 16.
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Cnucok napameTpoB, KOTOpblE MOXHO OMPOCUTb, W AeNCTBUS Npu AoOaBneHuu
napameTpoB Ans onpoca cM. pasaen «KoHdurypuposaHue obnactu Beoga-Bbisoga MIK»
B Pr1.

MepeBon wHTepdernica RS-232 B pexum Master n pganbHenwas pabota B 3TOM
pexume ocyLecTBnseTcs c NMOMOLLIbIO cneumannsmpoBaHHbIX 6ubnunotek
byHKUMOHANbHLIX ~ OMNOKOB,  MOAKMIOYEHHbIX WM UCMOMb3yeMblX NpW  CO34aHun
Nnonb30BaTENbCKON MporpaMMbl B cpefe nporpammupoBanns «CoDeSys». HacTpoiiku
uHTEepderca 3agalTcs B (PyHKUMAX OMONUOTEKM, CM. PYKOBOACTBA MO MPUMEHEHUIO
6M6nMoTek nporpaMMHbIX komnoHeHToB ans OBEH MNK B yacTtn onucaHusa nHtepdelica
6ubnmnoTekn dyHKLMOHanNbHbIX 6r10koB Ans paboTsl ¢ NpoTokonom ModBus n nHTepdeiica
6ubnunoTekn dyHKUMOHanNbHbIX 6r1okoB Anst paboTel ¢ npoTokonoM OBeH.

Ecnn nopt RS-232 HactpoeH gnsi paboTel B pexume Master, To gna cBasu ¢
nporpaMmmoVi TMpaXnpoBaHWA crneayeT NPy BKIHOYEHWU MUTaHWS yaepxuBaTb HaKaTown

nyck
kHonky (T — 3To ocTaHaBnuMBaeT 3anyck Nofb3oBaTenbCkoW Mporpammbl M NEpPEBOL
nopta B pexum Slave.

3.6.2 UHTepcpenc RS-485

KoHTponnep mmeeT BCTpOeHHbI nopT RS-485. KoHTakTbl pa3bema BbiBEAEHbl Ha
KneMMbl. Homepa KOHTaKTOB W pacnonoxeHue WHTEPMENCHBIX NUHWA NpUBEAEHbl B
Mpunoxenun I,

MopT npegHa3HayeH Ans:

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

— opraHmMsauuu CBsiI3W C ApyrMMmn ycTpomctBamu no uHTepdency RS-485 no
npotokonam: OBEH n ModBus B pexumax Master unu Slave.

Ona nogkntodeHus k MK gpyrux ycTponctB ¢ uHTepdencom RS-485 (BHelwHen
naHenu ornepartopa, pPacxoJOMEepOoB, 3IEKTPOCYETYMKOB, CHMTbIBATENEN LUTPUX-KOOOB)
ucnonb3yeTtcsi kKabenb «BUTas napay.

Ons ceBasn c K c nporpamMmoir TupaxupoBaHUsi HeobXoAMMO WCMoNb30BaThb
npeobpasoBatent wuHTepdernicoB RS-485/RS-232 wnu RS-485/USB, Hanpuwmep,
OBEH AC-3M nnu OBEH AC4.

Mo ymonuaHmio NopT HacTpoeH Ha paboTy B pexume Slave. KoHTponnep, aHanmManpys
3anpoc, aBTOMaTW4ecku onpepenseT MNpoToKomn, u dopmypyeT OTBET MO 3agaHHOMY
NpoTOKOny.

Mpn pabote B pexume Slave HacTporku nopTa 3agatotca ¢ XKUM n u3
cpeabl CoDeSys (cm. pasgen «KoHdurypuposaHue obnactu Beoga-seisoga MK» s PI1).

Mo ymonuaHuio nopt RS-485 nmeet cneayoLine ceteBble HACTPONKU:

—  ckopocTb: 115200 6uT/c;

—  AnuHa cnosa faHHbIX: 8 ouT;

—  KOHTPOSb YETHOCTU: OTCYTCTBYET;

— appec: 16.

Cnvcok napameTpoB, KOTOpble MOXHO OMPOCUTb, U AEWCTBUS Npu AobaBneHuu
napameTpoB Ans onpoca cM. pasaen «KoHdurypuposaHue obnactu Beoga-Bbisoga MIK»
B Prl.
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MepeBon wHTepdernica RS-485 B pexum Master n ganbHenwas pabota B 3TOM
pexume ocyLecTBnsAeTcs c NOMOLLbHO crneynanmnaMpoBaHHbIX ounbnuoTtek
(PYHKUMOHAmNbHbIX  OfOKOB,  MOAKMKYEHHbIX W UCMNOMNb3yeMbIX NpW  CO34aHWM
nonb3oBaTenbLCKON nporpammbl B cpege nporpammupoBaHusa «CoDeSys». Hactponku
uHTEepderca 3agatoTcs B (PyHKUMSX OMONUOTEKM, CM. PYKOBOACTBA MO MPUMEHEHUIO
6MGnMoTeKk nporpaMMHbIX komnoHeHToB ans OBEH MNK B yactn onucaHus uHtepdelica
6ubnmnoTekn yHKLMOHanNbHbIX 6r10koB Anst paboTsl ¢ NnpoTokonom ModBus n nHTepdeiica
6ubnunoTekn yHKUMOHaNbHbIX 61o0koB Ans paboTbl ¢ NpoTokonioM OBEH.

Ecnn nopt RS-485 HacTpoeH ans paboTel B pexume Master, To gna cBssu c
nporpamMmoi-KoHPUrypaTopomM M NpOrpaMMON TUPaXUPOBAHUS criefyeT Mnpu BKIHOYEHUN

nyck

NMUTaHUa  yaepxuBaTb Haxaton kHonky (91  — 9370 ocTaHaBnuBaeT 3anyck
Nonb30BaTesIbCKOM NPorpamMmbl U NepeBog nopTa B pexum Slave.

3.6.3 UHTepdpeinc cBsasm c mogynem OBEH MP1

WHTepdbenc npegHasHayeH Ansa nogknoyeHns Kk koHtponnepy mogyns OBEH MP1 no
BHYTPEHHEN LUMHE, YTO MO3BOMSET YBENUYUTb KONWYECTBO BbLIXOAHBLIX YCTPOMCTB Ha 8
OVCKPETHBIX (KMoYeBbIX) BbIXOAHbBIX YCTPONCTB B pa3fnyHbIX KOMOUHALMSAX:

—  anekTtpomarHuTHoe pene 4 A, 220 B;

—  TpaHaucTtopHble ontonapsl 400 MA, 60 B;

—  cumucTopHble onTtonapsl 0,5 A, 250 B;

—  [On4g ynpasreHus TBepaoTenbHbIM perne 4...6 B, 50 MA.

Cxema nopkntodenns mogynsa OBEH MP1 k koHntponnepy MJIK63 npeacrtasneHa B
MpunoxeHun b Ha pucyHke B.16.

MepekntoyeHre cocTosiHMI BbIXxOAHbIX ycTponcTB OBEH MP1 moxeT ocyLlecTBnaTbCS
He vaule, Yyem 13,5 pas B cekyHAy.

3.6.4 Wntepdpenc ceasm DBGU

MHtepdenic DBGU npegHasHayeH AN CMeHbl BCTPOEHHOro  NpOrpaMMHOro
obecrneyeHnsi KOHTponnepa Ha HOBYH Bepcuio, NMOO BOCCTaHOBMEHUS BCTPOEHHOrO
nporpammMHoro obecneyeHnsi Npu HapyLLeHnsax paboTbl KOHTpornepa.

[ns coeguHenuns ¢ MK HeobxoamMMo Mcnonb30BaTh CreumarnbHY NnaTy-nepexonHuk,
a Takke kabenb KC1 (nubo KC2), coegmHawowmnin nnaty-nepexogHuk ¢ noptom RS-232 MK
(Hanpsmyto, nnbo Yepes agantep USB/RS-232).

BHumaHue!

1 TlopT npegHasHayeH WCKMYUTENBHO AOns CEepBUCHbIX uUenen. 3anpelyaetcs
noakntoyaTb K HEMy NtoOble YCTPOWCTBA Ha dTane Hanagku U aKkcnnyatauuu, 3a
UCKMYeHNneM nnaTtel  MNpy  HeobGXOoOAMMOCTW  BbINOMHEHUS  OBHOBMEHUS
BCTPOEHHOIO MporpamMmmHoro obecneveHus.

2 Tpu 0GHOBNEHUM BCTPOEHHOrO MNpPoOrpaMMHoOro obecrneyeHuss Bpems Oyget
cbpoLLeHo, 1 ero HeobxoanMo NepeycTaHoBUTb.

3 Tpu OBGHOBNEHWM BCTPOEHHOTO MNPOrPaMMHOrO OOECneYeHUst 3HaYeHUst BCEX
KOH(UIypaumMoHHblX — napameTpoB  OyaoyT  cOpolueHbl. [locne  o6HoBneHus
Heo6xoaAMMO BbINONHUTE copoc EEPROM u ckoHMIryprpoBaTh KOHTPOMIep 3aHOBO.

4 3HayeHus NapameTpoB, COXPaHEHHblE MPOrpPamMMOV TUPaXMPOBaHUS U3 CTaporo
BapunaHTa BCTPOEHHOro MnporpammHoro obecneveHus, 3anucatb (MepeHecTu) B
HOBbI BapuaHT OyageT HeBO3MOXHO. [lpy Heob6XoAMMOCTM UCMONb30BaHWSA
3HaYeHU NapameTpoB U3 CTaporo BapuaHTa, HEOOXOOUMO COXPaHUTb MPEXHIOK
KOHUIypaLmio Npy NOMOLLM NPOrpaMMbl TUP&XXUPOBaHWUS 3aHOBO.
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3.7 YenoBeKo-MalWMHHbIN nHTEepdenc

3.7.1 XXuakokpuctannmyeckum HAMKaTop

KoHTponnep WMeeT BCTPOEHHbLIN 2-X CTPOYHbIA  16-T  paspsagHbin  XKKWU,
NO3BOSIAOLLMNIA:

— oTobpaxaTb «COCTOSIHME» BXOAOB M 3afaBaTb 3HAYEHUS! BbIXOLOB KOHTPOIIEpa;

— oTobpaxaTb W penaKkTUpoBaTb 3Ha4YeHWsl MNapameTpPoB MOMb30BaTENbCKOM
nporpaMmsil;

—  BM3yaslbHO OTCMEXUBATb U3MEHEHWE 3HaAYEHWI MapaMeTpoB MONb30BaTENbCKON
nporpaMmsi.

MoopobHee c pecypcamm OTOOpPaXEHUs MOXHO O3HaKOMUTbCS B pasgene
«Mcnonb3oBanue XXKW» Pl n B pykoBOACTBax Mo NpuMeHeHnto 6ubnmnoTtek nporpaMmmMHbIX
komnoHeHToB Ans OBEH MJIK B 4actu onucaHms goyHKUMOHarbHbIX GroKOB 6ubGnmnoTek
paboTbl ¢ XKKWN koHTponnepa.

B koHTponnepe peanu3oBaHa BO3MOXHOCTb W3MEHEHWUsI SIPKOCTU MOLCBETKM U
KOHTpacTHOCTW MHAMKaTopa, cMm. pasgen «KoHdurypnpoBaHue obnactu BBOAa-BbiBOAA
MNK» B PI.

3.7.2 BcTpoeHHbI 3ByKOBOM U3ny4vartenb

KoHTponnep nmeeT BCTPOEHHbI 3BYKOBOM M3My4aTterb, NO3BOMSOLLMIA:

—  CUrHanusupoBaTb O MOAKIOYEHNN NUTAHUS K KOHTPONNepy;

—  CUrHamusuMpoBaTb O HaxaTuu Monb3oBaTenemM KHOMOK Ha fvUEeBON naHenu
KOHTponnepa,

— cosgaBaTb CreuuanuanpoBaHHble NpPorpaMMHble CpedcTBa CuUrHanuMsaumm o
npoxoXaeHun npouecca, obecneyvBalowme ynpasneHWe OWHAMUKOM U3
nonbL3oBaTeNbCKON NporpaMmmbl.

[nsa ynpaBneHus 3BYKOBbIM U3nyvyaTenem ncnonbayetcs 6ubnmorteka ®b Sound.lib.

3.7.3 KnaBuaTtypa

n
BbIXOA,
KOHTpOJ'IJ'Iep MMeeT BCTPOEHHYI KnaBuaTypy C LUECTbO KHOMKaMu: , , .,

KHOMku MoryT ncrnonb3oBaTbCsl Anst NEPEKIOYEHUST MEXOY PeXxrMamMn UHAMKauMmn u
3aaHusl 3HaYEHU KOHUIypaLMOHHbIX NapamMeTpoB, cM. pa3aen 7 (nogpobHee 06 aToM
cm. B PI).

C uenbto obpalleHns BHUMaHnst 06CnyxmBatoLLLero nepcoHana Ha HaxaTue KHOMoK Ha
NVMUEBON MaHenu B KOHTPoOmnepe npeaycMmoTpeHa GyHKUMSA «3ByK», onpegensioLlas
BO3MOXXHOCTb 3BYKOBOW CUrHanu3auuv no akTy HaxaTus Kakon-nmbo KHOMKKU KraBmaTtypbl
nyTem nogayn curHamna BCTPOEHHOrO 3BYKOBOrO M3ny4aTtens (3ByKOBOE MOATBEpXAeHue
HaxaTtua knasuw). [aHHas dyHKUMA MoxXeT ObiTb OTKMmoveHa. [logpobHee o
BKIIOYEHUWN/OTKMIOYEHUN YHKUMKM «3BYK» cM. pasgen «KoHdwurypuposaHue obnactu
BBOAa-BbiBoaa MNIK» B PrI1.
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4 Ucnonb3oBaHWe No HasHaYeHUIo

Mepen ncnonb3oBaHNeEM KOHTponnep HeobxoamMmMo 3anporpaMMmMpoBaTh, T.e. Co3aaTb
nonb3oBaTenbeKyo nporpammy. lNMocne cosgaHns nonb3oBaTenbckas 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 ocyulectensieTcss ¢ nomolbio 1O CoDeSys 2.3. [Insa cBaA3u co
cpegon nporpammupoBaHnsa CoDeSys ncnonb3yetcsa uHtepdenc RS-232 koHTponnepa, —
cMm. pasgen «[poekT. YctaHoBka cBasu ¢ MNJ1K» B PI1.

Ha pucyHke 4.1 npuBedeH npumep nogknmodeHns koHtponnepa k [K ans
nporpammupoBaHnst yepes wuHTepdenc RS-232. [pu 3TOoM wmcnonb3dyetcs kabenb
nporpammunpoBanus KC1, BxogsaLwmn B KOMNNekT noctaskn. Kabenb BknovaeTcs B rHe3go
(RS-232), pacnonoXeHHOe Ha MOBEPXHOCTU A Koprnyca KOoHTponsnepa (CM. pucyHok 3.1).
OTtBeTHas YacTb kabens nogknovaetca k COM-nopty MK.

MoOGuNbHBIK KOMNbIOTEP KomnbloTep onepartopa

RS-232

®  ® u % % 7 BAD N R UB BT BY
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OBEH M/IK63 oBEH
[cIoYeloTolo) 0000000000
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KoHTponnep

PucyHok 4.1 — BapuaHTt nogkntoyeHus K MK ana nporpammupoBaHusi KOHTpornnepa
yepe3s nopt RS-232
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BHumanue! lNopkniovenne kabens nporpammuposaHusa KC1 ocyulectsnsieTcs npu
OTKINIOYEHHOM NUTaHuK KoHTpornnepa u MK (unu xotsa 66l 04HOro U3 3TUX YCTPOMCTB). Ecnn
OTKIIOYEHNE NUTaHus koHTponnepa u K HeBO3MOXHO, TO B MnepByto odvepedb kabenb
nogkntodaetcsa k MINK63, 3atem k COM-nopty lNK; npegsaputensHo cnegyet KOCHYTbCA
MeTannmnyeckon vacTblo coeamHuTens kabens metannuyeckoro kopnyca COM-nopta MK
ANs BbIPAaBHUBAHUS 3NEKTPUYECKMX MOTeHumanos 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
KOMMIekca ronb30BaTenbCkoOW  AOKYMEHTauuM W MNporpaMMHbIX — Cpeacts  Ans
OBEH INJIK63.

[ns ynobcTeBa nonb3oBartensa Ha KOMNakT-ANCKE peanu3oBaHa cMcTeMa HaBurauum no
CTPYKTYpe nakeTa Monb30BaTeNbCKNUX [OKYMEHTOB MW MpOrpaMmMmHbIX CpeacTB  And
OBEH TMJ1K63, nossonsiowas Bbi3biBaTb M NpoCMaTpuBaTb HEOOXOAMMbIE OOKYMEHTbI U
yCcTaHaBnuBeaTk nporpammHoe obecneverne, Heobxognmoe Ansa dyHKunoHnposaHus MNIIK.

Bpems peakuuu BxonoB/BbIXo4oB
Bpems peakumn 3aBUCUT OT TUMOB MPUMEHSIEMbIX BXOLOB/BbIXOAOB. AHanNuTUYeCKoe
BblpaXkeHne Ons onpeneneHnsi BpeMeHU MOMHOro oTknuka KoHTponnepa (ToTkn) nmeet
BUA;
ToTtkn = TBX + 2Tuukna + TBbIX,

roe TBXx — Bpems peakuum Bxoda Ha M3MeHeHue (hU3M4eckoro curHamna (Bkntoyas
dunbTpaumio). o ymonyaHmio  3HayYeHus Ans uudpoBbix BxogoB — 5,0 mc, ang
aHanoroBbix BxofgoB — 100 Mc (B Tabnuue 2.1 gaHHbI NapameTp Ans UMdpPOBOro BXo4a
HasbliBaeTcs «MuHMMarnbHas AAMTENbHOCTb MMMYMbCa, BOCMPUHUMAEMOrO AMCKPETHbLIM
BXOOOMY);

Tuukna — Bpemsa uukna [MJIK. YcTaHoBneHHOe 3HaveHuMe no ymonyaHuiwo — 1 mc
(cTrabunusuposaHHoe). HactpavsaeTcs B okHe «KoHdurypauwms MJIK (PLC Configuration)»
MO CoDeSys. AnuTenbHOCTb LMKNa MOXHO y3HaTb, NOAKMOYMB MOAYMNb CTaTUCTUKKA, — OH
noapo6Ho onucaH B Pr1;

TBbIX — 3agepxka Ha cpabaTbiBaHue Bbixoda. 3HAYeHUSA ANA penenHblX BbIXOAOB —
50 mc; ans 06blYHbLIX TPAH3UCTOPHBIX BbIX0A0B — 20 Mc (B Tabnuue 2.1 AaHHbIA napameTp
HasbiBaeTcHa «Bpems nepeknoyeHns n3 coctosiHnst «0» B cOCTosiHME «1» 1 0BpaTHO®).

Mprmepbl pacyeTa BpeMEHM MOMHOro OTKMMKa KOHTpOsnepa Ans pasHbiX BapuaHToB
MCnoJsib3oBaHNA BXOA0OB 1 BbIXOO0B NpuBeneHbl HNXe.

Mpumep 1: MakcumanbHO ObICTPbIA OTKMMK MOXeT OblTb peanu3oBaH npu
MCNOMb30BaHUM UUPOBLIX BXOAOB W TPAH3MCTOPHbLIX BbIXOAOB MPU YCTaHOBIEHHOM
MWHMManbHOM 3HadyeHun Bpemermn umkna MNJK:

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

Mpumep 2: HaubGonee MefaneHHbIA OTKIMK MOXeT ObiTb peanu3oBaH Mnpu
MCMNOMb30BaHUM aHanoroBbiXx BXOAOB U BbIXOAOB MpU YCTAHOBMEHHOM (OUKCMPOBAHHOM
3Ha4yeHun (No ymonyaHuo) Bpemenn umkna MJK:

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 ocnabneHusi BAUAHWSA BHELWHUX MMMYMbCHBbIX MOMEX Ha 9KCniyaTauuoHHbIe
XapaKkTepUCTUKN KOHTpoOrepa B Nporpammy ero paboTbl BBeaeHa LudpoBasi hunbTpaums
pesynbTatoB u3MepeHuin. PunbTpaums OCYLECTBNAETCA HEe3aBUCUMO [ANA  KaX[oro
aHanoroBoro Bxopa, 3agjaetcs napametpamu «lloct. ®unbTpa» u «llonoca cunsTpar.
®dunbTpauna NpoBoanTCA B ABa dTana.

Ha nepBom 3tane c¢dmnbTpaumm M3 TeEKyLUMX M3MEPEHW BXOAHbLIX MapameTpoB
OTUNbTPOBLIBAIOTCA  3HAYEHWs, MMEIOWME SBHO BblpaXeHHble «MpoBasnbl»  WUMn
«BbIOpOCHI». [ANA 9TOr0 B KOHTPOSNSiEepe OCYLUECTBNSAETCA HenpepbiBHOE BblYMCMEHWE
pa3HOCTM Mexay pe3ynbTatamu OBYX NOCNeOHUX U3MEPEHUIn OOHOMO U TOrO e BXOOHOro
napameTpa, BbINOMIHEHHbIX B COCEAHMX LMKMax onpoca, U CpaBHEHWEe ee C 3afaHHbIM
npeaenbHbIM OTKNOHeHneM. Ecnu BeluMCcreHHas pasHoCTb MpeBbIWaeT 3agaHHbIn npegen,
TO pes3ynbTaT, MOMYyYEHHbIV B MOCNEAHEM LMKIe Onpoca, CYATAeTCs HeOOCTOBEPHbIM,
AanbHenwasi obpaboTka ero npuocTaHaBnMBaeTCsa W MPOM3BOAWUTCA MOBTOPHOE
n3meperne. Ecnn HepgocToBepHbI pesynbTaT Obin Bbi3BaH BO3AENCTBMEM MOMEXM, TO
NMOBTOPHOE M3MepPeHVe NOATBEPANT STOT haKT, N NOXHOE 3HAYEHNE aHHYNMpyeTcs.

Takon anroputm 006paboTKM pe3ynbTaToB W3MEpPeHui No3BOMseT  3alnTUTb
KOHTpOmnnep OT BO3AEWCTBUS €AVHWUYHBIX WMMYMbCHBIX W KOMMYTaUMOHHbBIX MOMEX,
BO3HMKaIOLLMX Ha NPOU3BOACTBE Npu paboTe cunosoro obopyaoBaHus.

BenvuvHa npegenbHOro OTKMOHEHWS pesynbTaToB [ABYX COCEOHUX W3MEPEHUN
3ajaeTcs nonb3oBaTtenem B napametpe «[llonoca cunbTpa» UHAMBUAYaNbHO ANs BCEX
AaTYMKOB B €AMHNLAX U3MEPAEMbIX MU (PU3NYECKNX BENNYMH.

B obuwem cnyvae npu Bbibope «[lonockl dhunbtpa» cnegyet MMeTb B BUAY, YTO YeM
MeHbLLe ee 3aJaHHoe 3HaYeHve, TeM My4lue NOMEeX03aLLMLLEHHOCTb aHaoroBoro BXxoaa, Ho
npy 3TOM (M3-32 BO3MOXHbIX MOBTOPHbLIX W3MEPEHWA) XyXe peakuus KOHTponnepa Ha
ObicTpoe akTMdeckoe M3MeHeHWe BXOZHOro napametpa. Bo usbexaHne NOBTOPHbIX
n3mepeHun npu 3agaHum «lonockl uneTpa» crnegyeT pyKOBOACTBOBATLCS MakCUMarbHOM
CKOPOCTbIO M3MEHEHWST KOHTPOMNMPYEMOro napamMeTpa, a Takke paccymMTaHHou (cM. Tabnuuy
2.1) nepuognyHocTbio onpoca. Mpn HeobxoAMMOCTY AaHHBIN PUNBTP MOXET ObITb OTKIIOYEH
YyCTaHOBKOW 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 QyHKUMSA 3BeHa, OCYyLUeCTBNSOWero npeobpa3oBaHWe BXOAHOMO
CUrHana Ha 9Tom dTane cunbTpauum, No CBOMM NapameTpaMm COOTBETCTBYET hunbTpy
HMU3KMX YacTOT NepPBOro Nopsaka ¢ NOCTOSAHHON BPEMEHM T.

Mpwn nocTynneHnn Ha BXoA Takoro unbTpa ckaykoobpasHoro curHana ero BbIXOZHOM
CUrHan yepes BpeMmsi, paBHoOe t, M3MEeHWUTCS Ha BenuuuHy 0,64 OT amnnMTYAbl CKayka;
yepes BpeMs, paBHoe 2t, — Ha BenununHy 0,88; yepes Bpems, paBHoe 3t, — HA BENUYMHY
0,95 1 T.4. NO 3KCMNOHEHLManLHOMY 3aKOHY.
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4 Vcnonb3oBaHue Mo Ha3Ha4YeHUo

«MocTosiHHas BpemeHu hunbTpa» Tt 3agaeTcs nonb3oBaTenemM B CeKyHAax Anst BCeX
aHaroroBblX BXOAOB nNpu YycTaHoBke napameTtpa «[Moct. dwmnbTpa». MNpu 3agaHum
napametpa «[MocT. domnbTpa» crnegyer MMeTb B BUAY, YTO YBENMYEHUE €ro 3HaYeHUs
ynyylaeT NomMexo3almweHHOCTb aHanoroBblX BXOAOB, HO OOHOBPEMEHHO yBenuunBaeT
€ro MHepLUMOHHOCTb. Peakuusi KOHTponnepa Ha ObICTpble U3MEHEHWUSI BXOAHOW BENUYMHbI
3ameansercs.

Mpn HeobxoguMoOCTM AaHHBLIM PUALTP MOXET ObiTb OTKMOYEH YCTAaHOBKOM B
napameTtpe «MocTt. dunbTpa» 3HavyeHus «O0». BpemeHHble Auarpammbl  paboThbl
LMdPOBbIX (PUNbTPOB NpeAcTaBneHbl Ha pUCYHKe 4.2,

TVISM 1
Tpaxr S
33/1aHHOE 3Ha4eHVe
“Monoca ¢unbtpa”
a) KOHTponMpyemas Temnepartypa t B) BKJIIOYEH DUNBTP t
TVISM ] TusM A
6) GUNBLTPLI OTK/IOYEHbDI t r) BKIoYeHbl GunbTpbl “Monoca gpunbtpa” t

1 “NMocr. ¢punbtpa”

PucyHok 4.2 — BpeMeHHble guarpamMmmMbl paboThbl
undpoBbIX hUNLTPOB NOKa3aHUM AaTyMKa
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5 Mepbl 6e3onacHoCcTM

5 Mepbl 6e30nacHocTHn

5.1 Mo cnocoby 3awuTbl OT MOPaXKEHUSI 3JNEKTPUYECKMM TOKOM KOHTpOrnep
cooTBeTcTBYeT knaccy |l no FOCT 12.2.007.0-75.
5.2 MNpu aKkcnnyatauMm W TEXHUYECKOM OBCnyXuBaHMM HeobxoauMmo cobniopaTtb

TpeboBaHus FOCT 12.3.019-80, «[pasun akcnnyaraumm 3EKTPOYyCTaHOBOK
notpebutene» u «[lpaBun oxpaHbl TpyAa nNpy 3KCNyaTauuu 3MeKTpoyCTaHOBOK
notpebutenen.

5.3 OTKpbITble KOHTaKTbl KNeMM KOHTpornepa npu 3aKcnnyaTauuyM HaxoasaTcs noA
HanpsbkeHneM BenuumHon o 250 B. Jliobble nogknoyeHus K KOHTponnepy n paboTbl No
ero TEeXHUYEeCKoMy OOCNyXMBaHMIO MPOU3BOOATCH TOMBbKO MPU OTKMYEHHOM MUTaHUU
KOHTpOJiepa v NOAKMHYEHHbIX NCMOMHUTENBHBIX MEXaHU3MOB.

5.4 He ponyckaetcs nonagaHuWe Brarm Ha KOHTaKTbl BbIXOAHbIX cCoeauHuTenen wu
BHYTPEHHME 3NeMeHTbl KOHTpornepa. 3anpeliaeTca UCMonb30BaHWEe KOHTpornepa npu
HanMuMm B atMocdepe KUCIOT, LLenoYen, Macen U UHbIX arpeCcCUBHbIX BELLIECTB.

5.5 lMogknioyeHne, perynupoBka W TeEXHUYeckoe oOCnyXuMBaHME KOHTponnepa
OOMKHbI NPOU3BOANTLCS TOSMBKO KBANMMULUMPOBAHHBLIMU CneLuanicTamm, U3y4mBLIMMM
HacTosiLee PYKOBOACTBO MO 3KCnnyaTaumm.

32



6 MoHTax n noaroToBka k paborte

6 MoHTax u noaroToBKa K pabore

6.1 YcTaHOBKa KOHTponnepa

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 onektpoobopyaoBaHusa. KoHCTpykumsi wkadpa pomkHa obecneyvBaTtb 3awwmTy
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 MNOAKNOYEHWE MpenaBapuUTenbHO
CKOHMIypMPOBaHHOIO KOHTpOSfepa.

YcraHoBka koHTponnepoB Ha DIN-peiike ocyllectBngerca B creayiolen
nocnegoBaTernbHOCTY:

1. Mpomnseogutcsa nogrotoBka Ha DIN-peiike mecta Ons yCTaHOBKM KOHTpornfepa B
COOTBETCTBMM C pa3mepamu, NpMBeAeHHbIMW B MNpunoxeHun A.

2. KoHTponnep yctaHaenueaetcs Ha DIN-peliky B COOTBETCTBUMM C pUCYHKOM 6.1a no
ctpenke 1.

3. KoHtponnep ¢ ycunuem npumxumaetcsa k DIN-peike B HanpaBneHun, nokasaHHOM
CcTpenkom 2 (CMm. pucyHok 6.1,a), Ao doukcaumm 3aLlenku.

4. ina cbema koHTponnepa ¢ DIN-pelikun B npoylunHy 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
OTXMMaKTCs OQHOBPEMEHHO.

; %
S

PucyHok 6.1 — MoHTax koHTponnepa Ha DIN-penky

|

0)
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6 MoHTax n noaroToBka k pabote

6.2 MoHTaX BHeLWHNX CBA3en

6.2.1 O6wue Tpe6oBaHUSA K MOHTaXHbIM NpoBOAAM

Ona obecnevyeHnss HaOEXHOCTUM SNEKTPUYECKUX COEOMHEHUA peKoMeHayeTcs
ncnosnb3oBaTb TOMbKO MedHble npoBoga. [poBog 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 (MHOroXWrbHOrO) NPOBOAA CreayeT MCNonb30BaTbCs 0OXMMHbIE
BUITOYHbIE HaKOHeYHWKK (Hanpumep, Tuna HB1,5-3, pucyHok 6.2).

\ )

05..15

PucyHok 6.2 — NMoarotoBka MHOroXunbHoOro nposoaa
OISl MOHTaXka C HAKOHEYHUKOM

BxopgHble Lenu ynpaBneHus:

MakcumanbHoe ceyeHVe NPOBOAOB, MOAKIOYAEMbIX K KIeMMam npu  MOHTaxe
)KECTKUM UNn rmbkmum nposogoM — 1 mm? (cooTBeTcTByeT 18 AWG).

MuHVMarbHOE ceveHre NPOBOAOB, NOAKIOYAEMBIX K Knemmam ynpaeneHust 0,25 mm2.

Llenn nutaHmsa n BbIXoAHbIE:

MakcumanbHoe ceyeHue MpPOBOAOB, MOAKIOYAEMbIX K KremMmam Mpu  MOHTaxe
XXECTKMM nposogom — 1,5 Mm? (unu 2x0,75 mm?) (cooTeeTcTByeT 16 AWG).

MakcrmanbHoe ceyeHre NPOBOAOB, MOAKITHOYAEMbIX K KIeMMaM Npu MOHTaXe rMokum
npoesogom — 1 mm? (cootBeTcTByeT 18 AWG).

MuHMManbHoe cedeHne NPOBOAOB, NoAKMoYaeMbix kK knemmam 0,25 Mm?2,

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

BHumaHue! He cnepyeT yknaabiBaTb CUrHarnbHble NPOBOAA B OAMH XIYT UK KOpob
C cunoBbIMM NpoBodamu. [ns 3awuTbl Lenen OoT BMUSIHAS BHELUHUX HAaBOAUMbBIX MOMEX
pekoMeHOyeTCs NPUMEHSITb 3KPaHMPOBaHHbIE kabenu.

6.2.2 MopakntoyeHne NuTaHusA

6.2.2.1 lMuTaHne KoOHTpomnepa crnegyeT OCYLUECTBNSATb OT ceTeBoro cugepa, He
CBSI3aHHOrO HEMOCPeACTBEHHO C MWTaHWeM MOLLHOro cunosoro obopypgosaHusa. Bo
BHELLHeW Lenn peKkoMeHOyeTCsi  YCTaHOBWUTb  BblKMoyaTenb, obecneyvBaowmi
OTKITIOYEHNE KOHTpOIiepa OT CETU 1 Nnaskue npegoxpaHmTeny Ha Tok 1,0 A.

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

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  UCMOSNHUTENMbHbIX  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 NCMNOMb30BaTh SIEMEHTHI 3aLUUTLI, MOKa3aHHbIE Ha
pucyHkax 5.10, 6.11 (Mpwnoxenue B).

6.2.3.3 [N WHAOYKTUMBHbLIX Harpys3oK, HampuMmep, npu UCMOb30BaHWM KOHTaKTOPOB
WNW MarHWTHbIX KNanaHoB, YMNpaBfsieMblX MOCTOSHHBIM HanpshkeHnem, Heobxoaumo
BCerga ucnonb3oBaTb 6e3blHEPLUOHHbIE AMoAbl. AT ANOA4bI YacTo yCTaHaBMnMBalTCs B
ynpaBnsiemble YCTPOWCTBa 3apaHee. Ecnu ke OHW He ycCTaHOBMEHbl, TO Heobxoaumo
o6ecneyvnTb UX MOHTax.

6.2.3.4 Ecnn VHOYKTUBHbIE HAarpyskM BKIHOYAKOTCA penerHbiIMU  BbIXOAAMWU  C
nepemMeHHbIM HanpskeHuem, criegqyeT npegycMoTpeTb RC-LenoyKy, CHUXaoLLY NMMKOBOE
HanpspbkeHVe Mpu BKITIOYEHWM Harpysku 1, Gnarogaps 3Tomy, 3alUMLLAIOLWY KOHTaKTbl
pene oT NoBpexaeHu Npyu UCKPOBOM paspsaae.

6.2.3.5 lpu ncnonb3oBaHMM BCTPOEHHOrO UCTOYHMKA MUTaHus 24 B gna nutaHua
aKTUBHbIX aHanoroBbIX AAaTYMKOB, AMCKPETHbIX BXOAOB, aHaroroBbiX BbIXOOOB cregyet
Yy4UTbIBaTb 0COGEHHOCTM NPUMEHEHNS:

a) nuTaHue BbIXOZOB TUNa «Y» BCErga OCyLUECTBIISIETCS OT BCTPOEHHOMO UCTOYHMKA
NUTaHWS, COEAMHEHWE T§UHWIA NUTaHUS NPOM3BOAUTCS MPU  U3rOTOBMEHUU
KOHTponnepa.

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

06) cymmapHbIi NOTPebNsiemMbld OT UCTOYHUKA TOK He OOorkeH npesbiwate 180 MA
(Bbixog TUNa «W» notpebnaetr He Gonee 20,1 MA, Bbixog Tuna «Y» — He
b6onee 10 MA, OMCKPETHLIN BXOA — He Bonee 7 MA).

BHumaHue! He gonyckaetca nutaHnMe OT OAHOro WUCTOYHMKa OAHOBPEMEHHO
AKTUBHbIX aHanoroBbIiX 0aT4MKOB, ANCKPETHbIX BXOO0B U OaT4YMKOB, aHaNoroBbiX BbIXO40B
B NtoObIX KOMOUHALMAX, TaK Kak B 3TOM cny4dae nosABNAeTCAd ranbBaHN4YeCckaa CBA3b MexXay
HUMW.

6.2.4 Moakno4yeHue OaTYUNKOB

6.2.4.1 Cxembl NogkntoYeHNst 4aTYMKOB K KOHTpOMnnepy npuBeaeHbl Ha pucyHkax b.1 -
B.7 B MNpunoxeHun b.

6.2.4.2 MoaknioveHne TepmornpeobpasoBaTenen CONPOTUBIIEHUS.

B koHTponnepe mcnomnb3yeTca TpexnpoBogHas cxema nogknodeHnsa TC. MNpu Takon
cxemMe K ogHoMy u3 BbiBoAoB TC noAkmio4alTcs OAHOBPEMEHHO [Ba NPOBOAA,
coeavHALWMX ero ¢ Npubopom, a K ApyroMy BbIBOOY — TPETUI COEAVHUTENbHbIA NPOBOS,
(cm. pucyHok B.3 B Mpunoxexun b).

BHumaHue! ConpoTusneHuss Bcex Tpex COeAUHUTENbHbIX NMPOBOAOB AOMKHbI ObiTb
paBHbl — He 6onee 15 Om, Npy 3TOM MCNOMbL3YIOTCA NPOBOAA PaBHOW ANUHBLI — He Gonee
100 m. B npoTvBHOM criy4ae pesynbTaTtbl USMEPEHWI MOTYT ObITb HETOYHBIMMU.
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6 MoHTax n noaroToBka k pabote

MpumeyaHue — [onyckaetcsa coeguHeHne TC conpotusneHus 1000 Om ¢ KOHTPONIEPOM 1 MO
OBYyXnpoBogHon cxeme. [Mpu 3TOM AnvMHa CoeaMHUTENbHbIX NPOBOAOB AOMKHA ObiTb He bonee 100
MEeTpOB, a COMPOTUBIIEHNE KaXO0M 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
crneynanbHbIX KOMNEHCALMOHHbIX (TEPMO3NEKTPOAHbIX) NPOBOAOB, N3rOTOBMEHHbIX U3 TeX
Xe cambIX MaTepuanos, 4To 1 Tepmonapa. [ljonyckaeTcsa Takke MCNonb30BaTh NpoBoaa 13
MeTannoB C TEPMOSNEKTPUYECKUMU  XapaKTepUCTUKaMu, KOTopble B AuanasoHe
Temnepatyp 0...100 °C  aHanormyHbl XapaKTepucTuKam MaTepuarioB 3MeKTpoaoB
Tepmonapsl.

6.2.4.3.2 lNMpn coeanHeHMM KOMMEHCALMOHHbIX MPOBOLOB C TepMonapon W
KOHTponnepom cobnogaeTca nonspHoCcTb (CM. CXeMy MOAKMOYEHUsi, pucyHok B.7 B
Mpunoxexun B).

Mpn HapylweHnn BblleyKka3aHHbIX YCMOBUM MOTryT BO3HMKATb 3HAYUTENbHbIE
MOrpeLLHOCTU Npu n3mepeHunn!

6.2.4.3.3 Bo u3bexaHve BNUsIHUA MOMEX Ha WM3MEPUTENbHYK 4acTb KOHTponnepa
NVHUIO CBSA3W KOHTpOMMepa C AaT4MKOM peKkoMeHOyeTCs 3dkpaHupoBaTb. B kavecTtse
3KpaHa MOXeT ObITb NCMONb30BaHa 3a3eMneHHas ctanbHasi Tpyoba.

BHumaHue! Paboune cnau Tepmonap AOMKHbI ObiTb 3NEKTPUYECKN W30NUPOBaHbI
Apyr OoT Apyra u oT BHeluHero obopyfosaHus! 3anpelyaeTcsi UCnonb3oBaTe TepMonapsl ¢
Hen3onMpoBaHHbIM paboynm crnaem.

6.2.4.4 Topknwo4yeHne akTUBHbIX [AaTYUKOB, MUMEWLWUX YHUDULUPOBAHHbLIN
BbIXOA4HOW CUrHan TokKa U HanpsikeHus.

6.2.4.4.1 AKTUBHble [daTyMKM C BbIXOOHbIM CUTHaANOM B BWAE MNOCTOSIHHOro
HanpsKeHus (0...1 B) nopgknioyaloTCa HEMNocpeACTBEHHO K BXOAHbIM KOHTaKTam
KOHTponnepa. [na ncnonb3oBaHUs akTUBHbBIX AaTYNKOB C BbIXOAHbIM curHanom 0...10
B Heobxogmmo npumeHnTb Mogyne PO-10 npoussoactBa OBEH, yctaHaBnvMBaembli Ha
aHanoroBoMm BXoge.

6.2.4.4.2 AKTUBHbIE JATYMKM C BbIXOAHbLIM curHanom B Buge Toka (0...5 MA, 0...20 mA
unn 4...20 MA) MOryT NOAKMNOYATLCS K KOHTPOMMEpPy TOMbKO Nocfe YCTaHOBKN BHELLHErO
LYHTMpYtoLWero pesmcropa (cMm. pucyHok b.6 B Mpunoxernun B). Pesuctop gornxkeH 6biTb
npeumsnoHHbiM (Tvna C2-29B, C5-25 u T1.M., MOwHOCTLIO He wMeHee 0,25 Br,
conpotuerieHnem 100 Om + 0,1 %) 1 BbICOKOCTAOUNBHLIM BO BPEMEHU M MO TEMMepaType
(TKC He xyxe 25x10-6 1/°C). [JaHHble pe3ncTopbl MOXHO NpUOGpPecTn B oTAene npoaax
dupmbl OBEH.

6.2.4.4.3 Onsa nuTaHus HOPMUPYIOLLINX npeobpasoBaTenen Heobxoanm
OOMONMHUTENbHBIA  UCTOYHWK  MOCTOSAAHHOrO  Hanpsikenus Un. Ha pucyHke 5.6 B
MpunoxeHnn b nokasaHa cxemMa MOAKMKYEHUS [AaTYMKOB C  YHUULUPOBAHHLIM
BbIXOAHbIM curHanom 4..20 MA k npubopam no ABYXNPOBOAHOW IUHWMKM. 3HadeHue
HanpsbkeHnst Un  yKkasblBaeTCA B TEXHUYECKUX XapaKTepUCTMKax HOPMUPYHOLLEro
npeobpasoBaTtens u, kak NpaBumo, NeXuT B guana3oHe oT 18 go 36 B.

6.2.4.4.4 Bo unsbexaHne BNMUSHWA MOMEX Ha WM3MEPUTENbHYK 4YacTb KOHTpornepa
NVHWIO CBA3M KOHTponmepa C AaT4MKOM pekoMeHAyeTcs 3KpaHuposaTb. B kavecTtse
3KpaHa MOXeT ObITb UCMONb30BaHa 3a3eMneHHast ctanbHasi Tpyoa.
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BHumaHue! «MwuHycoBble» BxOoAbl [ATYMKOB B KOHTPONepe 3nekTpu4ecku
06beanHeHbl Mexay coboi. [Ins NUTaHUs akTUBHBIX AATYMKOB BO3MOXHO MCMONb30BaHne
BCTPOEHHOI0 B KOHTPOINIEP UCTOYHUKA NMUTaHUS 24 B NOCTOSIHHOIO Toka.

6.2.4.5 MNMoakntoyeHne pe3NCTUBHbIX JaTYMKOB

MopkniovyeHne pesncTUBHOIO OaTyuKka OCYLLECTBNAETCA NO OBYXMNPOBOAHOW MMM MO
TpexnpoBogHoM cxeme. Cxembl MOOKIIOYEHUSS PE3NCTMBHOIO JaTumka KO BXOAY
KOHTpoOnnepa npueegeHbl Ha pucyHkax b.3 u b.4 B NMpunoxeHunn b.

6.2.5 MoAakno4vyeHne BHELWWHUX YCTPOMUCTB ynpaBneHus

Llenu BY wumeloT ranbBaHUYECKYld MU3ONAUMIO OT BCEeW OCTanbHOM CXeMbl
KOHTponnepa. WcknioyeHne cocTtaBnsieT BbiIxod «T» AN ynpaBneHusl BHELHUM
TBEpOOTENbHbLIM perne. B 3ToM cnydvae ranbBaHWYeckyld M3onsumio obecrniedyvmBaeT camo
TBepAoTEnbLHOE pene.

6.2.5.1 MopkntoyeHue Harpy3ku k BA Tuna «TpaH3aucTopHas ontonapa» (Tun «K»).

TpaH3MCTOpHas onTonapa MNPUMEHSETCs, Kak MpaBuno, [Ans  ynpaeBneHus
HU3KOBOJSTbTHLIM 3JTEKTPOMArHUTHLIM UM TBEpOOoTemNbHbIM pene (oo 60 B nocTtosiHHOro
TOKa).

Cxema nogkntoderms ansa B3 tuna «K» npuBegeHa Ha pucyHke B.11 B MNpunoxeHun 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 HanpsbkeHwne 100 B.

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

OnTOCMMUCTOP BKMIOYAETCA B Lenb YnpaBfeHWs MOLLHOro cuMucTopa 4epes
orpaHunumBatowm pesmctop R1 (cxema nogknoveHus anga BY tuna «C» npuBegeHa Ha
pucyHke 5.12 B [MpunoxeHun B). 3HaveHme conpoTMBNEHWs pesucTopa onpegenser
BE/MYMHA TOKa yNpaBneHus CUMUCTopa U MOXeT BbITb paccumMTaHo no dopmyne:

R1 [Om] =(30 [Bl/lynp [A]) £20%.

OnTocMmMnCTOp MOXET Takke ynpasnsATb NapoV BCTPEYHO-NapannenbHO BKIIOYEHHbIX
TupuctopoB VS1 1 VS2 (pucyHok 5.13 B MpunoxeHun B). Ans npegoTtBpalleHms npobos
TUPUCTOPOB WK3-332 BbICOKOBOMbTHBIX CKaYKOB HaMpshkeHWs B CeTM K UX BblBOAAM
pekomeHayeTcsa nogkntodaTe punbTpytowyto RC uenouky (R2C1).

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

Onsa pabotel LAMM 4...20 MA ncnonb3yeTcs BHELUHUA UCTOYHUK MUTaHUSI MOCTOSIHHOMO
TOKa, HOMMHanbHOe 3HayeHue HanpspkeHust koToporo Un paccuuTbiBaeTCcsi crneyomm
obpasowm:

Un.min < Un < Un.max ;
Un.min = 10 B + 0,02 A~ Ru )
Un.max = Un.min + 2,5 B,

roe Un — HOMWHaNbHOE HanpsKeHWe UCTOYHUKa NuTaHus, B;
Un.min — MMH/MarnbHO A0OMYCTUMOE HanpsiXeHne UCTOYHWUKa NuTaHus, B;
Un.max — MakcumanbsHO JOMNYCTUMOE HanpskeHWe UCTOYHUKa NuTaHus, B;
Ru — conpoTtusneHue Harpysku LIAM, Om.

Ecnu no kakon-nmbo npuumHe HanpspkeHue uctouHuka nutadua LIAT, Haxopsuwerocs B
pacrnopsbkeHMn  MNornb3oBaTensi, npeBbllaeT  pacdeTHoe  3HadeHne  Unmax, TO
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nocrnefoBaTenbHO C Harpyskov HeobxoAMMO BKIOYMTL OrpaHNYMTENbHBIN Pe3ncTop (cxema
nogknioyeHus ans BY Ttuna «U» npuBegeHa Ha pucyHke B.9 B [Mpunoxenun B),
conpoTueneHne kotoporo Rorp paccuntbiBaeTcs no hopmynam:

Rorp.min < Rorp < Rorp.max;
Rorp.min = (Un - Un.max) *103 /1 LAM.max; ILI,AI'I.max=20;
Rorp.max = (Un - Un.min) * 103 /1 LUAM.max ,

roe Rorp.Hom — HOMUHANbHOE 3HAYEHWNE OFPaHNYUTENBHOMO pe3ucTtopa, KOwm;

Rorpmin  —  MMHUManNbHO  JOMYCTUMOE  3HAYEHUE  OrpaHUYUTENBHOro
pesucrtopa, kOwm;
Rorpmax ~—  MakcumanbHO  JONYCTUMOE  3Ha4YeHue  OrpaHWUYUTENBHOrO

pesuctopa, kKOwm;
luan.max — MakcuMarbHbIN BbIXogHOW TOK LIAT, MA;

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

Ona nutanusa BY tnna «UAT 4...20 MA» BO3MOXHO MCMOMb30BaHNE BCTPOEHHOMO B
KOHTpOINEep UCTOYHUKA NUTaHnA 24 B NOCTOAHHOrO TOKa.

6.2.5.4 MNMopkntoyeHune Harpy3ku K BY tuna «LAM 0...10 B» (Tun «Y»).

Onsi pa6otbl LA 0...10 B ncnonb3yeTcs BHYTPEHHUIA MCTOYHMK MUTaHNSI MOCTOSIHHOMO
Toka (cxema nogknoveHns ana BY Ttuna «Y» npuBegeHa Ha pucyHke 5.8 B
Mpunoxexun B). ConpoTtuBnexne Harpysknm Ru, nogknioyaemon k LIAT, gormkHo ObiTe He
mMeHee 2 KOm.

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

BHumaHue! [py Hannumm B KOHTpoONnepe BLIXOAOB Tuna «Y» MWCNONb3oBaHuWe
BCTPOEHHOIO UCTOYHMKA MUTaHWA ANA NUTAHNA WHbIX Lienen He JonycKaeTcs.

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

BbixogHoe ycTtponcTBo «T» BbldaeT HanpsbkeHne oT 4 go 6 B ana ynpasneHus
BHELLUHMM TBepaoTenbHbIM pene. Cxema nogkntoveHns ans BY tuna «T» npuBegeHa Ha
pucyHke b.14 B MpunoxeHuu b.

JaHHbI TN BBLIXOQHOTO YCTPOWCTBA HE OCHALlEeH BHYTPEHHEN ranbBaHUYeCcKon
nsonsiumen. ManbBaHNYECKYI0 pa3BA3Ky KOHTponnepa 1 NOAKNHYEHHOrO CNOMHUTENBHOIO
mMexaHusama obecneyvBaeT camo TBepAoTenbHoe pene. [nvHa NMUHWM MOOKMIYEHUs K
Bbixody T He [omkHa npeBbiwatb 3 M. BHyTpM BbIXOOAHOrO YCTPOWCTBa YCTaHOBIIEH
OrpaHn4nTEnbHbIN pe3ncTop Rorp HOMMHaNoM 100 Owm.

6.2.6 MoaknioyeHne YCTPOUCTB K Npubopy
Cnoco6bl noaKNtvYeHNs YCTPOMCTB K Npubopy npvBeaeHsl B Tabnuvue 6.1.
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Tabnuua 6.1
Mopgkniovyaemoe MopT Kabenb Homep KommeHTapun
YCTPOWUCTBO pUCYHKa

Mogynu RS-485 Butas napa - MopkntoyeHne

BBOAa/BbIBOAA npoun3BoanTL npu

Mx110, naHenun OTKITHOYEHHOM

WMHOMKaLUK, a Takke HanpsPKEHUN  NUTaHKS

no6oe yCcTponCTBO, BCEX YCTPOWCTB CETU

nogaepxueatoLlee RS-485*. [InnHa nuHum

RS-485 u cBa3n He Gonee 1000

NpPOTOKOMbI N3 M. CobGnopaTtb

Tabnuupl 3.2 NONSAPHOCTb

MaHenn nhgukaumn | RS-232 KC2 B.2,B.3 MogkntoveHne

nns320, Debug HeobxoaMmo

CMN270,CMN3xX, a Npou3BOAUTb npu

Takke noboe OTKMOYEHHOM

YCTPOWCTBO, HanpsXKeHUM NUTaHUS

nogaepxueatoLiee [MJIK un nogkntovyaemoro

RS-232 u ycTpoicTBa*.  [AnuHa

NPOTOKOMbI U3 kabens He [OoMkHa

Tabnuupl 2.3 npeBsbIWaTb 3 M

MK, ycTtaHoBKa Debug KC1 B.1 MNopkntoveHue

CBSI3K CO cpeaon RS-232 kabensa KC1

nporpamMmmmpoBaHmn OCYLLeCTBMSIETCS NpU

51 CoDeSys OTKITIOYEHHOM
nutanum MJK n
nepcoHarnbHOro
KOMMbtoTepa™™

(D NPEAYNPEXOEHUE

* Ecnv OaHHOe ycrioBve MO KakUM-Nnbo npuymMHaMm He
MOXET ObITb BbINOMHEHO, TO HEOOXOAUMO OTKMHYUTL NUTaHWe
XOTS1 Obl OJHOTO M3 3TUX YCTPOWCTB.

** Ecnun otkntodeHne nutanus MNIK n MK HeBo3MoXHO, TO
pekoMeHayeTCs cneayoLwmi Nopsaaok NOAKIYeHMs kabens:

— B MepByl0 o4yepedb, kabenb nogkntodaetca k MK ¢
MOMOLLbIO pa3beMa Ha NepeaHer NaHenw;

—3areM kabenb HeobxoamMmo noaknoumMTe kK COM-nopTy
KOMMbIOTEPA; npeaBapuTensHoO ans BblpaBHUBAHUS
anekTpuyecknx noteHumanos [JIK n komnbtoTepa cnegyet
KOCHYTbCSl ~ MEeTannuuyeckoh  4YacTblo  pasbema  kabens
mMeTannuyeckoro kopnyca COM-nopTa komnbtoTepa.

HeBbInonHeHue 3TMX TpeGoBaHUIA MOXET NPUBECTU
K MOBpEeXAeHMI0 NOPTOB YCTPOUCTB!
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[o 6 wryk OBEH NJIK63
— A N
KoHTponnep KonTtponnep KoHuTtponnep
OBEH MJ1K63 OBEH NJIK63 OBEH NJIK63
RS-485 RS-485 RS-485 MosToputens
[AlB] (AlB] [A[B] Curiana
OBEH
AC5 = §
—g 0 O Yol
A—— s b Dwas iy
[92] [92) 19p]
Eall SO Eal > %

Butas napa
PucyHok 6.3 — MNpumep cxemMbl nogkniovyeHun B ceTb 6onee 6-tu OBEH IMJ1K63
(OBEH AC5 — noBTOpUuTenb curHana)

6.2.7 MopknioyeHMe NnepexogHON NnaTthbl AN NPOrpaMMMpoOBaHUus

MopknioveHne nepexogHon nnaTthl AnsS CMeHbl BCTpoeHHoro [10, Bxoasien B
KOMMMEKT NOCTaBKW, OCYLLECTBIAETCA Yepe3 knemmHyto konogky DBGU, pacnonoxeHHywo
Ha BepxHeW cTopoHe KkoHTponnepa. K nnate nogkniovaetcsa kabenb KC1, Bxogsawmin B
komnnekt nocTtaBku. OTBETHy0 4YacTb kabens cnegyer BctaBuTe B COM-nopt
KoMMbloTepa HanpsMyto, nubo yepes npeobpasosaTens COM-USB.

BHumaHue! I'InaTy HeobxoaMmo noakn4YaTb K KOHTpONnepy TOJIbKO AnA
BbINONTHEHNA onepaunmn 0GHOBNEHUS nporpamMmMmHoro obecneyeHnsi. Bo Bcex ocTanbHbIX

cnyyadax nnata goJnkHa ObITb OT KOHTpoOnnepa otcoeamnHeHa.

Bo3MOXHBIV BapuaHT CTPYKTYpbl COEAWHEHWI KOHTponnepa npu ero pabote B
cucTeme yrnpasreHuns NoKkasaH Ha puUCyHke 6.4.
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BxoaHbie cUrHanbl

MaHenb

oneparopa JunckpeTHble
(OBEIE CI1£70) 1 aHanoroBble
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“ y j L
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Moaynb
® paclumMpeHms
< 1K Ne1 Do BbIXOAHbIX

0BEH K63 onEn / 3JIEMEHTOB
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MEXaHW3M
s L
I Mexanu k cetn RS-485
UHTEpGecaMm Y Y @
RS-485
Mopynu Beopa/BoiBoga OBEH Mx110
Ananorosble Ananorosble
1 IMCKPETHbIE 1 ANCKPETHbIE
JiaT4nKu JIaT4nKu
Mogynb Net Mogynb Ne...

PucyHok 6.4 — NMpumep CTPYKTYpbl COeANHEHUIN
npu ncnonb3osaHum MJK B cucreme
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6.3 YKazaHuA N0 MOHTaxy

MopgknioyeHe KOHTponnepa crnegyeT BbIMOMHATL MO CXemaM, NpPUBEAEHHbIM B
Mpunoxenun b, cobnogas nNpyM  3TOM  HUKEUSNOXKEHHYI  MOocneaoBaTenbHOCTb
npoBeaeHUs onepaLmi.

1) TllogknounTb  NUHMM  CBSI3U «KOHTpOSNep-aAaT4nku» K NepBUYHbIM
npeobpasoBaTensm.

2) TMoAKMUUTb NIMHUKM CBA3U «KOHTpONNep-aatyunkmy» k Bxogam OBEH MJ1K63.

3) lMNoakm4YnTb K BbIXOAAM KOHTpOIiepa UCMONHUTENbHbIE MEXaHWU3MBI.

4) TMopknounTb NUHUKM HTepdenca RS-485.

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

6) [Mpoussectn nogkntoyeHme OBEH IMJIK63 k UCTOYHMKY NUTaHMS KOHTponnepa.

Mocne BbINOMHEHWS YyKasaHHbIX pPaboT KOHTpOMnep roTOB K AanbHenwwemy
NCMNONb30BaHWIO.

6.4 MpobHbIN NycK

6.4.1 Ecnn KOHTponnep Haxoawncs ANuUTeNbHOe BpeMsi Mpu TemnepaTtype Huxe
muHyc 10 °C, TO nepep BKMOYEHWEM WM Hayanom paboT C KOHTponnepoM Heobxoaumo
BblAepXaTb €ro B MOMELLEHNM C TeMNepaTypour, COOTBETCTBYIOLEN pabovyemy avana3oHy
(o1 muHyc 10 go 55 °C), B TeyeHne He meHee 30 MUH.

6.4.2 lNepen nogaven NUTaHWs Ha KOHTPOMMep crnegyeT NpoBEpUTb NPaBWUMbHOCTb
MOAKIIOYEHUS HANPSHKEHUSA M €ro YPoBeHb. [pn NMTaHny nepemMeHHbIM TOKOM:

—  Npu NOHWXEHHOM HanpshkeHun (Hwke 90 B) koHTponnep pabortatb He 6Gynet
(OTKNIOYNUTCH — TOYHbBINA MOPOF OTKIOYEHMUSI HE perfiaMeHTUpyeTcs);

—  Mpwv npeBbIeHUN HanpsixeHust (bonee 264 B) BO3MOXeEH BbIXO KOHTponnepa u3
CTpoOS.

an/I NUTaHUN OT NCTOYHMKA NOCTOAHHOIO HaNpPAXXeHU4:

— Mpyv  HanpsxkeHun Hwke 150B pabota KoHTpomnepa He rapaHTuMpyeTcs
(koHTponnep npekpaLuaeT PyHKUMOHMPOBaTL, OQHAKO, N3 CTPOS HE BbIXOAUT);

— Npv NPEBbILEHUN HanpskeHna nutaHns ypoBHs 300 B BO3MOXeH BbIXOA4
KOHTposnepa u3 CTposi.

6.4.3 lNpwu nogaye Ha MNJIK HanpskeHWs NUTaHUSA JOMYCTUMOrO 3HaYeHUs Ha NULEeBo
CTOpOHe kopnyca HaunHaeT cBeTutbes XKKW.

6.4.4 Tlocne BKMIOYEHUA NUTAHUSA KOHTPOMNMep nepesarpysuTcs, — nNpu 3TOM
KPaTKOBPEMEHHO BKIMOYATCHA 3BYKOBOW CUrHanu3aTop v HaumHaeT ceetutbes XKKWU. Ecnn B
KOHTponnep 6Obina 3arpykeHa nonb3oBaTeNnbCkas MporpaMma, OHa Ccpasdy HayduHaeT
MCNONHATLCS.

6.4.5 Ecnn nocne BKMOYEHUS MUTAHUSA BbLIMOSIHEHWE MPOrpaMMbl He Hayanock,
Heobxoanmo npoBepuTb Hanuuue B namaty MIK nporpammel 1 cnegoBatb UHCTPYKLMAM
pasgena 6.5.
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6.5 [marHocTuka n ycTpaHeHue HeMcrnpaBHOCTEMN

6.5.1 CocTtosHune KoHTpornnepa oTobpaxatoT coobuieHus, noasnsawowwmecs Ha XKW Ha
ero nepegHen naHenu. Kogbl owwmbok KoHTponnepa u u3ameputens (paclumdpoBka
TeKCToBOM WHcpopmauum o6 owwmnbkax) npuBeneHbl B MNpunoxenusax O n E Bmecte ¢
pekoMeHAaumsAMy HeobXxoaNMbIX EWCTBUI NONb30BaTENs Ha BO3HUKAKOLME OLLINGKM.

6.5.2 MNpoBeputb paboToCnoCOOHOCTL BXOAOB U BbIXOAOB KOHTpPOMNepa MOXHO W3
cpeabl CoDeSys, 3agaBasi COCTOsIHUA COOTBETCTBYOLLUX Liener cornacHo Prl.

Mepen nogkntoveHvem koHTponnepa k CoDeSys Heobxooumo MHCTannMpoBaTtb B
cpeay Target-cpann KoHTponnepa, BbibpaTb KaHan CBS3M U YyCTAHOBUTbL HeobGxoauMmble
napameTpbl kaHana ces3u. MogpobHO npouenypa NOOKMIOYEHUs KOHTponnepa K cpeae
CoDeSys onucaHa B PrT1.
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7 kcnnyaTauusa KOHTponnepa

Mocne nporpaMmMmmnpoBaHna U MOHTaXKa KOHTposnepa npu 3anycke, oOH aBTOMaTU4eCKu
Ha4ynHaeT BbIMOJIHATb NOJIb30BATESIbCKYKO NporpamMmmy, 3arpy>eHHyro B 3HeproHe3aBnMcumyro
namatb KOHTponnepa. YnpaeneHve BXxodamu, BbIXodamu, MHTepdencamum npovcxoaut B
COOTBETCTBUN C anropnuTMOM, 3alrioKeHHbIM B 3Ty nNporpamMmmy.

7.1 PaboTa c XXKU

Pa6ota c XKW peanuayetca B nporpamMme C MOMOLLbK cheumanbHbix 6ubnuortek
oyHKUMOHanbHbIX 6nokoB. OTpaxeHue dyHkumoHnpoBaHusa MK Ha XKW HasbiBaeTcs
Paboum pexumoM uHAMKaumMu. [1aHHble MOXHO BbIBOAUTbL HA HECKONbKO 3KPaHOB.
YnpaBrneHve C MOMOLLBI0O KHOMOK B paboyeM pexume WHOMKALMM MNOKasaHo Ha
pucyHke 7.1. bonee nogpo6Ho paboTa ¢ paboymm pexnMoOM MHAUKALMK N UCMOMb30BaHNe
6ubnunotek onucaHbl B pasgene «Pabota c¢ XKW MIK» P u B pykoBoactBax no
NpUMeHeHnIo BGubnMoTek NporpamMmmHbix koMnoHeHToB Ans OBEH MJK B yactu onucaHus
dyHKUMOHanbHbIX 6nokos 6nbnunotek paboTtsl ¢ XKKM OBEH TMINK63.

Tarke B npouecce paboTbl KOHTPONNepa BO3MOXHO 3afaBaTb 3HaYEHUS: napamMeTpoB
KOHGurypaumm  nepudpepunHoro  obopyaoBaHust  (BXO4OB,  BbIXO4OB M T.4.),
Nnonb30BaTENbCKMX MapameTpoB (YCTaBOK, aBapWUiHbIX MOpPOroB, koadduumeHto MUNI-
perynstopoB u T.4.). [aHHbli pexum HasbiBaeTcs KOHPUIypauroHHbIM  PeXVMOM
WHOMKaUMW. YnpasrneHue C MOMOLLBI0 KHOMOK B KOHMUIypaLMOHHOM pexvMe WMHAMKauuu
nokasaHo Ha pucyHke 6.1. TlogpobHee o0 3agaHuM 3HAYEHUA  KOH(UIYPaLMOHHbIX
napameTpoB onvcaHo B pa3aene «KoHdurypuposaHve obnactu Beoga-sbisoga MJ1K» B PI1.

CyLuecTByeT elle TpeTui, cneumanbHbii pexum pabotbl XKKW, — OTnagoyHbivi pexum
nHamkauun. OH HeobxoAuM Nonb3oBaTento Ans BO3MOXHOW nepesarpysku KOHTponnepa v
AN NpocMOoTpa KoAa OWMOKM Npy BO3HWKHOBEHUM TakoBOM. PaclumndpoBka KOAOB OLUMGKM
npusegeHa B lMpunoxenun [. [laHHbI pexum Takke npegHasHayeH AN NpoBeAeHUs
TEXHOMOTMYECKMX MaHUMYNSAUUA C KOHTPOMMEpoM Mpu ero npov3BOACTBE W Mosepke (B
3TOM PYKOBOACTBE He paccMaTpuBaeTcs).

B ponomHeHne K OCHOBHbIM (DYHKUMS KHOMOK B KOHTPOMMepe MWMeloTcs ele
[OMNONHMTENbHbIE COMETaHNS KHOMOK:

1) [Ans Toro, 4toGbl Monb3oBaTesflbCkasi NMporpamMma He 3anyckanacb, cregyer,

nycK
yOoepxuBasi  KHOMKY , BKMIOYUTb NUTaHWE KOHTposnnepa. JTO  MOXeT
noHagobumTbCA, HanpuMep, 4nsa Toro, YTo6bl NporpamMmMa He 3aHuMana COM-nopT
(nogpobHee cM. n. 3.6.1) unu nNpyu  HeNpaBUIIbLHOM  (PYHKLIMOHMPOBAHUM
KOHTpOSfepa, Koraa BbIMOfHEHME Koda MPVBOOMT K MOCTOSIHHOW Mepesarpyske
KOHTpoOnepa.

2) [Ons nepesarpysku KOHTposfepa Ucnonb3yercs cneayrowas KomobnHaums KHOMoK:
+

nyck

+ . OaHHaa kombuHaumsa KHOMOK paboTaeT BO BCEX pexumax
MHOWKaLUMU M MOXET MoHagobuTbCcs, Hanpumep, AN Toro, 4TtoObl BCTyNWAM B
CUIy HOBbIE 3Ha4YeHVUs MapamMeTpoB XapaKTepWUCTMK OWCKPETHOro Bxoaa
(nogpobHee cm. n. 3.3).

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

Pa6ou4uli pexxum »| MoHoMonbHbIG pexum
nHAMKauun (work_mode) — DyHKUMSA . MHavkauum (single_mode) —

peXum, Npu KOTOPOM Switch_To_Single_Mode PEXnM, Npu KOTOPOM

nonb3osaTenb (6ubrmoteka Ind_mode.lib) | Ha XKKW oTo6paxaeTcs —
MOXET ynpaBnsATe BbiGopom TONbKO OAWH BbIOPaHHbIN 3KpaH
oTobpaxaemoro Ha XK g 1 BNOKMPOBaHbI CUCTEMHbIE

akpaHa i DyHKLMM KnaemaTypbl

1 paboton MJIK npn nomoLn DyHKLMS

KHOMOK Ha NULEBOiA naHenu Switch To PREV Mode

npubopa (6ubnmoTeka Ind_mode.lib)

OmnadoyHbIl pexum

N Mepexon mexay

A || V| nyHKTamu oTnagouHoro
pexuma nHgnkauumn

MNepexon Ha BbIGPaHHbIN
MYHKT MEHI0

Mepexop mexay
3kpaHamm
yAep»( Mepexoa B
BO.EI. ~2C KOHCPMrypaLMOHHbIN
PEXUM UHAMKaLNN

Vdep)K BBO }1
)/dep)K leO}l

Pexum MeHro (KoHghu2ypayuoHHbIU pexum)

naeHoe meHro MK
- KOHdUrypauusa

- BE€TKa

- BE€TKa

- BeTKa

Mepexoa mexay nyHKTamMu MeHio
Mepexoa MexAy KOHPUrypaLmMoHHbIMY NapaMeTpamm
Mepexoa Mexay nNonb3oBaTenbCKUMU NapameTpamm

I
I
Mepexop Ha BbIOPaAHHbIA MYHKT MEHI0
BBOA Mepexon B pexvum peaakTMpoBaHUS napameTpoB

Mpu BbIGOPE NapameTpa u yaepxaHun — 2 cek
nepexos B PeXvUM peaakTUpoBaHWs napameTpoB

Mepexon 13 rmaBHOrO MeH B pabounin pexum (yaepx. 2 c)
Mepexop Kk cTapLieMy YpOBHIO BNOXeHWs (6e3 yaepXaHus KHOMKM)

Yoepx. Yoepx.
~2c ~2c

Pexum pedakmupoeaHusi napamempoe DyHKLMS
PepakTupoBaHiie 3Ha4eHui napameTpos ewitch_ o EDITOR
ALY (6nbnmnoTeka

Ind_mode.lib)

CwmelieHve kypcopa (Bbibop paspsiaa)

i
<

CwmeLyeHve Kypcopa (BbiGop paspsaa)

N3meHeHne dopmaTta oTobpaxeHns
A”"T ¥ BBO“ (BECATUYHBIN/ WeCTHaALATUPUYHBIA/ ABOVNYHDBIN)

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

7.2 Yacbl peanbHOro BpeMeHu

3agaHune 3HayeHus YacoB pearnbHoro Bpemenn nponssoautca ¢ KK koHTponnepa us
meHio KoHdwmrypauwms / Oon. napametpsl / Bpemsi u pata. 910t napameTp 3agaeTca Ha
OBYX 9KpaHax — Ha NepBOM 3KpaHe ykasbiBaeTcs [laTa, a Ha BTOPOM 3KpaHe yka3blBaeTcsi
Bpemsa. [lapametp [HaTta 3agaetca B pmaTe O0.MM.IT. T[lepexod Kypcopa

OcCyLlecTBnAeTCAa KHOMKamu + VIJ'IVI

MapameTp Bpems 3agaetcs B popmaTte l-Il-I.MM.CC.
Mepexopn c akpaHa 3afjaHua napameTpa [ata Ha akpaH 3aaHusi napameTpa Bpems

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

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

ANbT N
ocyulecTBnAeTcAa KHonkamm + , Korga Kypcop CTouT B KpaIZHeM eBOM MOJIOXKEeHUn
Y4:MM:CC.
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8 CmeHa BCTPOEHHOro nporpaMMHoro obecneyeHust , 9 TexHudeckoe obcnyxunBaHme

8 CmMeHa BCTPOEHHOro nporpaMmMHoOro obecneyeHus

B koHTponnepe wumMeeTca BO3MOXHOCTb CMEHbl BCTPOEHHOrO MPOrpamMmmHOro
obecneyveHns koHTponnepa. lporpamMmmupoBaHMe sApa KOHTponnepa OCyLecTBrseTcs
yepes nopt DBGU (nHTepdennc pana o6GHOBNEHWss BCTPOEHHOTO MNPOrpamMMHOro
obecneyeHns) KOHTpornepa ¢ NOMOLLbIO NePeXoAHON nnatbl 1 kabens npowuskn KC1 vunu
kabensa KC2 n cneunansHoi nporpammbl «MacTtep npowumeku MIK63».

MporpamMmmbl 0GHOBMEHWSI BCTPOEHHOINO MPOrpamMmMHOro obecrnedyeHus OOCTYMHbI Ha
calte www.owen.ua W HaxoOsTCsl Ha KOMMaKT-OWCKE W3 KOMMMekTa nocTaeku. [Ons
npoBeaeHusi oGHOBMEHNsI MONb30BaTEND HeobxoauMo 3anycTuTb nporpammy «MacTep
npowwsku MNJIK63» 1 cnegoBaTb NocneaoBaTeNbHO NOSABSIIOWMMCS YKa3aHUsM.

Mocne cMeHbl BCTPOEHHOrO MporpamMMHOro obecnevyeHnss HeobxoOAMMO 3aHOBO
3arpy3uTb B KOHTPOIEP NOMb30BATENbLCKYO Nporpammy.

9 TexHu4yeckoe obcnyxuBaHue

9.1 MMpw BbINONHEHUM paboT Mo TeXHUYECKOMY OBCNyKMBAHWUIO KOHTpOIepa creayet
cobniopaTtbh Mepbl 6e30MacHOCTH, U3N0XKeHHbIe B pasgene 5.

9.2 TexHUYeckuii OCMOTP KOHTposepa MpOBOANUTCS OBCMYKMBaIOLWMM MEpCOHanoM He
pexe 0HOro pasa B 6 MeCsILIEB U BKIHOYAET B cebsl BbIMOSHEHWE CreayoLLmMX onepaLuii:

— O4YMCTKY KOpryca W KNeMMHbIX KONOAOK KOHTponnepa OT nbifu, Ipsisan U
NOCTOPOHHMX NPEAMETOB;

—  MpOBEepKy KayecTBa KpenneHus koHTponnepa Ha DIN-pevike;

—  NPOBEPKY KayecTBa NOAKIMIOYEHMS BHELLHUX CBA3EN.

— MpoOBepKy  YHKUMOHUPOBAHUS  3fIEMEHTa MUTaHWsSI BCTPOEHHBLIX  YacoB
KoHTponnepa (cm. n. 7.2).

O6Hapy>|<eHHb|e npu ocMoTpe HeOoCTaTku cnegyeT HemeaeHHO YCTPaHUTb.

9.3 3ameHy NneMeHTa nuTaHna BCTPOEHHbLIX YacCcoOB KOHTpOJiepa Heobxoanmo
nNpPoun3BOANTb Kaxable 6 NeT ¢ MOMEHTa M3roTOBIIEHUS KOHTpomnfnepa unu nocnegHen
3aMeHbl. Takke aNemMeHT nuTaHus Tp66y6TCF| 3aMeHUTb B CryyYae BbiABEHUA c6poca
BCTPOEHHbIX YaCcoB KOHTponepa npu oTKIi4YeHnn nntaHna.

BHumaHume! 3ameHa anemeHTa nMTaHUA Npou3BOAUTCSA B AeMOHTUMpOoBaHHOM ¢ DIN-
peviku KOHTponnepe npy o6s3aTenbHOM OTKIMHOYEHWM BCEX Er0 CBA3EN.

MocnepnoBaTenbHOCTL BLINOSIHEHNS 3aMEHbl AfleMeHTa cnenywwan:

1) akkypaTHO NoAaadeB OTBEPTKOM C MPaBOM CTOPOHbI BEPXHIOK KPbILLKY Kopnyca,
OTKPbITb KOPMNYC KOHTPOSIepa;

2) BbIHYTb LWNENd 13 HUXKHEN NNaTol;

3) n3BneyYb NCMONb3OBAHHbLIN 3NEMEHT NMUTaHWS;

4) ycTaHOBUTb HOBbIN ANEMeHT NuTaHusa Tuna CR2032;

5) BCTaBUTb MEXNNATHbIN WNENd B HDKHIOIO NnaTy;

6) cobpaTtb KOpNyc KOHTPONNepa;

7) NOAKMIYUB NUTaAHME KOHTPOMepa, HaCTPOUTb Yackl KOHTPOMNNEpPa;

8) BLIKNIOYUTb NMUTaAHNE KOHTPONINEpa;

9) uyepes BpemMs He meHee 20 C BKIMOYMTB NUTaHWE 1 NPoBepPUTL paboTy Yacos.

9.4 KoHTponnep noanexuT Aob6poBonbHON NoBepke (KanMbpoBKe) B COOTBETCTBUM C
meToaukon nosepku APAB.421445.001-2015 MI.
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10 MapknpoBKa 1 ynakoBka

10 MapkupoBKa 1 ynakoBka

10.1 Ha kopnyce koHTponnepa unmn NpUKPEneHHbIX K HeMy Tabnuykax HaHeCeHbI:

TOBApPHbIV 3HAK NPEeANPUATUA-U3rOTOBUTENS;

ycrnoBHoe 0603HavYeHne KOHTPONNepa;

3Hak yTBepxaeHus Tuna no ACTY 3400;

HaUMOHanbHbIA 3HAK COOTBETCTBMSA (4151 KOHTPOSNEPOB, MPOLUEALUNX OLIEHKY
COOTBETCTBUSI TEXHNYECKUM pPernameHTam);

poad nuTalroLlero Toka, HOMMHAmNbHOE HanpsbKeHWe WNM guana3oH HanpsKeHun
NUTaHUS;

noTpebnsieMasi HoMMHanbHasi MOLLHOCTb;

cTeneHb 3awuTsl no FOCT 14254;

knacc anektpobesonacHoctn no NOCT 12.2.007.0;

3aBOJCKOMN HOMEpP KOHTponnepa Mo CUCTEME HyMmepauuu npeanpusitusi-
N3roToBUTENS (LUTPUX-KOA);

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

NOSICHAOLLIME HAAMUCH.

10.2 Ha noTpeGuTenbckylo Tapy HaHeceHa MapKupoBKa, codepalliasl criefylolive
CBEAEHVS::

TOBapHbI 3HAK 1 agpec NpeanpusATUS-U3roToBUTENS;

ycroBHoe 0603Ha4YeHne KOHTponnepa;

3aBOACKOM HOMEep KOHTpomnnepa Mo CUCTEME HyMmepauuu npeanpusTus-
N3roToBUTENS (LUTPUX-KOA);

rof Bbinycka (ynakoBku).

10.3 YnakoBka KOHTponfepa npoussoautcsi B cootBetctBum ¢ FOCT 23088-80 B
NnoTpPeBUTENbCKYIO Tapy, BbINOMHEHHYO 13 KopoboyHoro kapToHa no FOCT 7933-89.
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11 TpaHcnopTvpoBaHue u xpaHeHune, 12 KomnnekTHoCTb

11 TpaHcnopTupoBaHue U XpaHeHue

11.1 KoHTponnepbl TpPaHCMOPTUPYIOTCA B 3aKpbITOM TpaHcrnopTe nboro BuAaa.
Kpennexnne Tapbl B TPaHCMOPTHbLIX CpeacTBax [MOMMKHO MPOU3BOAUTBLCA  COrfacHo
npasunam, AenCTBYIOLLMM Ha COOTBETCTBYIOLLMX BUAAX TpaHcropTa.

11.2 Ycnosusa TpaHCNOPTUPOBaHWA [OOMKHbLI COOTBETCTBOBATL YCMOBUAM S Mo
FOCT 15150-69 npu TemnepaType OKpyxawLiero Bo3gyxa OT MuHyc 25 go 70 °C c
cobniogeHnem Mep 3alWwmTbl OT yAapoB 1 BUbpaLuuii.

11.3 lNepeBo3ka OCYLWECTBNAETCA B TPaHCMOPTHOW Tape MOWTYy4YHO Wnu B
KOHTelrHepax.

11.4 YcnoBusa xpaHeHuWs B Tape Ha cknaje M3roToBuTensa u notpedutens AOMKHbI
cootBetcTBoBaTh ycnoBusm 1 no [OCT 15150-69. B Bo3gyxe He [OIMKHbI
NPUCYTCTBOBATL arpeccusHble npuMmecu. KoHTponneps! crneayeT XpaHuTb Ha cTennaxax.

12 KomMnnekTHOCTb

12.1 KomnnekT nocTaBKku KOHTponnepa npmeeaeH B tabnuue 12.1.

Tabnuua 12.1

HaunmeHoBaHue KonuuyectBo

1. Kontponnep OBEH TIMJIK63 * 1 wr.

2. MepexogHas 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 1 nporpaMmMHbIMU CpeacTBamMu Ans 1 3k3.
OBEH INJIK63

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

* YIcnonHeHne B COOTBETCTBMM C 3aKa3om

12.2 WarotoBuTenb ocTaBnsieT 3a coGOWM NpaBO BHECEHUS [OMOSIHEHWIA B
KOMMMEKTHOCTb KOHTponnepa. [lonHas KOMMMEeKTHOCTb YKasbiBaeTcs B nNacropTe Ha
KOHTpOnnep.
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Mpunoxexne A. FabapuTHbIE N YCTaHOBOYHbIE Pasmepbl
MpunoxeHune A
ra6apMTHble N yCTaHOBOYHbIE pa3Mepbl

PucyHok A.1 — N aGapuTHbIN YepTex Kopnyca

ansa kpenneHus Ha DIN-penky 35 mm
YHuBEpCanbHbIe BXOLb
28 29 30 31 32 33 34 35 36 37 38 39

24 25 26 27
©900e0Eo0e00

62 63
® O @OE® Rs-232
- p = % e F
Buixon 24 B Bixon6 Beixond Bxonb Bxon6 Bxon7 Bxon8
DBGU
56 57 58 59 60 61
[oeeeee]
NPOrPAMMMPYEMBbI JIOTUYECKUI KOHTPOJUIEP
\ ek
\\ CTon

©

<

OBEH NJIK63 OBEH
WXYZAB Comm1-C1-C2-C3-C4 C5-C6- C7-C8-Comm2
OO000O OOO0O0O0O0O0O0O

Cetb Buixon1 Bbixom2 Bbixoa3 Boixond Bxoal Bxon2 Bxon3 Bxond
— (“ +'_J vl v I1 2 3: I1 2 3: vi 2 3l I\ 2 3‘
® @ CRERIRIE® PRIIERFIEIIEX®
1 2 345 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23
YHuBepcanbHble BXOfb!
BTopoii pAA KOHTaKTOB:
[vckpeTHble BXOab!

MP1 RS’i\BS Comm1-C1-C2-C3-C4 C5- C6- C7-C8-Comm?2
O00000O COOOOOOO0O
WXYZAB

40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55

PucyHok A.2 — Bua nuueBon naHenu KOHTponnepa
M pacnosioXXeHne KOHTaKToB

50




Mpunoxexne A. FabapuTHble U yCTaHOBOYHbIE Pa3mepbl

L
=
=
o
(2]
62 63 4 25 2 27 28 29 30 31 32 33 34 35 36 37 38 39
[olelclefeleleleleloloYololefelelololoXololoXololoXolalo)
56 57 58 59 60 61
MPOTPAMMUPYEMbIA IOTUYECKUIA KOHTPOMNIEP
© ||
=
€ s
Lo
| ™
OBEH M/K63 UBEEH
[cloYoToYoXe) [olofofofololofololol
40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 56
[olelolelelelcloloXofofoloXololelololoXololoJololoXololo)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
b
=
o
w0

PﬂcyHOK A.3 — PaccTtosiHMe oo cTeHOK Kopnyca KOHTponnepa npu MOHTaxe
AnAa obecnevyeHnsi BEHTUNALUN
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Mpunoxerne b. CxeMbl NoakmoYeHNs

MpunoxexHune b
Cxembl noagknto4eHus

[[OBEH nNIK63
:]]] -
12.36B SaT |28] Commi
&S ™ 471 Ct
———48| C2
e % 49| C3
e 50| C4
%6 511 C5
"_/ST 52| C6
"_/W 53| C7
bl +& 54 C8
12..36 B
-8 55

PucyHok B.1 — NMoaknioyeHne AaTYUKOB K AUCKPETHLIM BXo4aMm

OBEH MJ1K63
BN & ¢ 46 | Commf1
12..368 5 47| ci
+
48 C2
Datumk  — 43 cs
p-n-p 50 04
¢ OK
Hatunk
p&? 51 C5
¢ 52| c6
5| C7
— 54| C8
B 1, ® 55 | Comm2
12..36B @
+

PucyHok 6.2 — Cxema nogknto4yeHus p-n-p AaTYNKOB
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Mpunoxenve b. CxeMbl noaknoveHns

MpumeyaHusa

1) M'pynnbl Bxogos C1...C4 n C5...C8 ranbBaHU4eCcKkn pa3Bsi3aHbl.

2) MoXHO Mcnonb3oBaTh BCTPOEHHLIN 610K NUTaHWSA: OAWH OOLLMIA K ABa pasHbIX.
3) Mpu wucnonb3zoBaHun opHoro Bl knemmbl Comm1 m Comm2 Heobxoanmo

06beagnHUTB.
Bxog, x-1
C E| E Bxop x-2
Bxop x-3

PucyHok 6.3 — MNoaknro4yeHne TepMmonpeo6pasoBatens CONpoTUBIIEHUA
WUIN pe3UCTUBHOIO AaT4yuKa No TpexnpoBOAHOW cxeme

Bxog x-1
&E BXO'D' X-2
Bxop, x-3

PucyHok B.4 — Noaknio4yeHne pe3ancTMBHOro gaTyunka
no ABYXNPOBOAHOW cXxeMe

Bxop, x-1

Jatymk +

ORI o S

= Bxop x-3

PucyHok 6.5 — MNoakntio4yeHne akTUBHOro gaTt4ymka
Cc BbIXxoAoM B Buae HanpsikeHma 0...1 B

Harun Bxop x-1
- +
+o Bxog x-2
Un Ru
- ® = Bxop x-3
PucyHok 6.6 — lNoakno4yeHne akTUBHOro gaTt4yumka
¢ TokoBbIM Bbixogom 0...5 mA unu 0(4)...20 mMA (Rw =100,0 Om * 0,1%)

Bxoa x-1

= Bxon x-3

PucyHok B.7 — Cxema noagknio4eHusi npeobpasoBaTtens
TepMoO3JieKTpu4yeckoro (tfepmonapsbl)
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Mpunoxerne b. CxeMbl NoakmoYeHNs

Buixop (1)

PV1

..10B
|

LAN

— Buixop (-) R,

0.

— Bbixop (+) —{— 1+ +—f=+ BN
| Bbixopg, (-) -

LLAN
4...20m A

|
R Boxop (+) ——mmm#&
Eb__ | Bwon() ——1+—=

PucyHok 5.10 — Cxema noagkntoveHusi Harpy3ku k B9 tuna «P»

VD1
B4

| P1
@ Boixon, (—) D +U,
Boixog (+) o —-U;

PucyHok B.11 — Cxema nogkn4eHusa Harpy3ku Kk B3 tnna «K»
(amoa VD1 ponxeH 6bITb paccyuTaH Ha HanpsixeHue 100 B n Tok 1 A)
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Mpunoxenve b. CxeMbl noaknoveHns

I:{Harp
1 o N
] | C1
1 | Bbixon (+) 0.1x630 B
/
Beixop (-) VS R2
R1 | 47...68 Om
v oL
¢dasa
PucyHok B5.12 — Cxema noakntovyeHus Harpy3ku kK B9 tuna «C»
¢daza
o ol
YA L Buxon(+) oY ? K
E=_ | Buxon(-) T
R1 TR
Harp
I oN

PucyHok B.13 — Cxema nogknto4yeHus Harpy3ku k BO tuna «C»
ABYX TUPUCTOPOB, NOAKINIOYEHHbIX BCTPEeYHO-NapannesnbLHO
(R2=47... 68 Om, C1=0.1mkcdx630 B)

100 Om |
+6B <1 Bbixon (+)

_@— Beixog, (-)

PucyHok B.14 — Cxema noaknto4veHus Harpy3ku k B3 tuna «T»

4+ TeeppotenbHoe
- pene
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Mpunoxerne b. CxeMbl NoakmoYeHNs

l

K Harpyske

I Boixog 1-1
Bbixop, 1-2

Bobixog 1-3

l

PucyHok B.15 — Cxema nogKkno4eHus Harpy3ku
k B3 tTuna «P» (ansa nepsoro BJ)

OBEH MJIK63

Cetb W XY 2z

[1]2] [40]a1]a2]43]

=
-90... 2458: 00wwmii Bcex

- N ™ < BXOAOB 0N ©O© N~ ©
o of g o g g5
e © ¢ ¢ e 9 <)
i@ a; A

[27| 28] 20[30| 31| 32| 33| 34|35[ 36| 37|38]  [39[40]41]42]

OBEH MP1 zyoxw
[1]2] |3]a]5]6]7]8]9]10][11[12]13]14[15[16]17]18]19]20|21[22]23] 24| 25]26]
S TV TR YO N OT YO T OO N
- = NN N MO O T TO 0O O© O O NMNMNMNO®OWO®OO®
§ggggegegggecegeggeggeegges
ddddddadadddd ddadddaddda

PucyHok B.16 — Cxema nogkntovyeHuss moaynsa OBEH MP1 k koHTponnepy
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Mpunoxenne B. Cxembl nogknovaemMbix kabenew

MpunoxexHne B
CxeMbl nogknroyaeMbiX Kadbenen

6P6C DB9F
RJ12
( ) GND (obevaitka DBIF) 54321
6 —E 5
R
4
2 3
1 6
! 2 9876

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

6P6C
(RI12)

GND (obevaitka DBIF)
6 —E 5
2 —— 3

] —2

9876

PucyHok B.2 — Cxema kabens nporpammupoBaHusa KC2

6P6C
(RJ12)

—

k GND nogkntoyaemoro ycTpoiicTea
K TX MOAKII04aemoro yCTponcTea
K Rx mopkniouaemoro ycTpoiicTea

- N O

PucyHok B.3 — Cxema kabens onsa nogknio4YeHUsA KOHTponnepa K nopTty RS-232

MpumeyaHus
1) [Ons noaknoveHWss MOXeT wuchonb3oBaTbCcsl roToBbl kabenb KC2  «[MJIK-MaHenby,

npuobpeTaeTcs oTAENbHO.

2) Kabenb nporpammupoBaHust KC1, Bxoasilmii B KOMMMEKT MOCTaBKW, NpeAHasHaveH Aans

nopkmovenust Kk MK n He MoxeT ObiTb MCNOMb3oBaH ANs MOAKMOYEeHUs K nopTy RS-232 gpyrux
YCTPOWCTB.
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I'Ip|/|n0>KeHV|e . HazHayeHWe KOHTaKTOB KIEeMMHOW KONoAKM KOHTponnepa

MpunoxeHue I'
Ha3HayeHMe KOHTAKTOB KNEeMMHOW KONOAKU KOHTponnepa

Ta6bnwuua .1
Homep Ha3sHaueHue Homep Ha3snauveHue
KOHTaKTa KOHTaKTa
1 MuTtanue (CeTb) 31 Bxog 6 (3)
2 Mutanne (CeTb) 32 Bxopg 6 (2)
3 Bbixog 1-1 33 Bxog 6 (1)
4 Bbixog 1-2 34 Bxog 7 (3)
5 Bbixog 1-3 35 Bxoa 7 (2)
6 Bbixog 2-1 (+) 36 Bxoa 7 (1)
7 Bbixog 2-2 (-) 37 Bxop 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 MogkniovyeHne OBEH MP1 (X)
12 Bxog 1 (1) 42 MogkniovyeHne OBEH MP1 (Y)
13 Bxoa 1 (2) 43 Mogkntovenne OBEH MP1 (2)
14 Bxoa 1 (3) 44 RS-485 (A)
15 Bxog 2 (1) 45 RS-485 (B)
16 Bxopg 2 (2) 46 OOLWKIA KOHTaKT
ans anckpeTHbix BxogoB (Comm1l)
17 Bxog 2 (3) 47 OunckpeTHbin Bxog 1 (C1)
18 Bxog 3 (1) 48 OunckpeTHbin Bxoa 2 (C2)
19 Bxog 3 (2) 49 OnckpeTHbir Bxog 3 (C3)
20 Bxoa 3 (3) 50 AvnckpeTHbin Bxoa 4 (C4)
21 Bxog 4 (1) 51 OnckpeTHbir Bxog 5 (C5)
22 Bxog 4 (2) 52 OunckpeTHbin Bxoa 6 (C6)
23 Bxog 4 (3) 53 OuckpeTHbin Bxoa 7 (C7)
24 Bbixog 6 (-) 54 OunckpeTHbi Bxoa 8 (C8)
25 Bbixog 6 (+) 55 OOLWKIA KOHTaKT
Ans anckpeTHbix BxogoB (Comm2)
26 Boeixog 5 (-) 56-61 DBGU (anst nporpammnupoBaHnsi
KOHTponnepa)
27 Bbixog 5 (+) 62 MCTOYHMK HanpsixxeHusa 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

Mpunoxexnune
Koabl olunboK 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
BKJIFOYEHUN NUTaHUS
HenpaBunbHbIN rpadmik CHUKEHUS HAanpsXXeHus
nuTaHusl. BoaMoxHo, umeeTcsl annapaTHas
2 Bbixoa n3 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
CWIMbHOW NOMEXOoN Nbo NapasuTHLIMK yTeYKamu
5 User reset
Ha nnarte (HanpvMep, B cny4yae Hanuyus Braru
BHYTpY Kopnyca). MNpocylunTb KOHTponnep, ecnm
He nomoraeT — OTNpPaBUTb B PEMOHT
HapyLueHune pexrma nMTaHus 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, nubo
403 EEJ;RKOanTeHm us HapyLeHnem dyHKuMn paboTsl camoro EEPROM.
B nocnegHem cnyvae HeobxogMmo OTNpaBuTb
404 Ouwmbka paboTe KOHTPOSEpP B PEMOHT
EEPROM
500 3aronoBok koHdwurypauum |Mporpamma CoDeSys B KOHTponnep 3anncaHa

NoBpeEXaEH

HEKOPPEKTHO 1 e€ HeoGXoANMO OBHOBUTb
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Mpunoxenwne [. Kogbl olwumbok koHTponnepa

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 co3aHun Nonb30BaTenbCKUX napameTpos. Ee
KOHcpUrypaumm
HeobxoanMo ycTpaHuTb. Pa3pelueHo He 6onee 6
YPOBHEN BNOXEHHOCTH
Ownbka OTnpaBUTb KOHTPOJNEP B PEMOHT
600 BCMomMoraTeribHOro
npoueccopa agucnnes
Owmbka OTnpaBuTb KOHTPONIEP B PEMOHT
601 BCMOMOraTefnlbHOro
npoLeccopa aHanoroBbix
BXOZ0B/BbIXOA0B
Owwnbka B nporpamme CoDeSys npu co3gaHum
HepeBo koHdurypauum porp ysnp A
1001 Nnonb30BaTesIbCKUX NapamMeTpoB, KOTOPYIO
COAEPXUT OLLNOKM
Heo6X04MMO YCTPaHUTb

Owunbkm c kogom 0...6 SABNAOTCA He KPUTUYHBIMK, WHAMUMpyloTca Ha KKU B
OTNago4YHOM pPEeXMMe TONbKO MO 3anpocy Nonb3oBaTens U HE COMPOBOXAATCS 3BYKOBOM
curHanusauuen. MNepexod B OTNAOO0YHBIA PEXUM OCYLLECTBMSIETCS KOMOUHaUMENn KHOMOK

+ L+

Owunbkn c kogamy Gonbwummu 400 aBRATCA KPUTUYHbIMU. PaboTa nporpammel
KOHTpoOnnepa OCTaHaBMMBAaETCH, KOHTPOMMep nepexoauT B PEeXum UHAWKaumMM kopa
owmnbOoK Ha 3KpaHe, COMPOBOXAAOLLNIACS 3BYKOBOW CUrHanusaumen.
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Mpunoxenve E. Kogpl owmbok namepurens

MpunoxeHune E
Koabl olunbok namepurens

nsmepuTtens) npusedeHsl B Tabnuue E.1.
Tabnuua E.1 — PacuumndpoBka TekcTtoBon nHcopmaumm o6 oumbkax nusmeputens

Kogbl owunbok uamepuTens (paclumdpoBka TEKCTOBOW WHopMaumMn o6 olmbkax

TekcT Ha o
Kon WKN PacwudpoBka OenctBusa nonb3oBarens
BHyTpeHHss owmbka KoHTponnepa.
Ownbka 3mepeHHOe 3HayeHne yTP P P
0 Mepesarpy3nTb KOHTPOSEP, ECNN He
M3MepUT. |3aBegoMO He BEPHO
nomoraeT — OTNPaBUTb B PEMOHT
6 Her HeT naHHbIX uamepenus |lMNogoxaath 3...5¢
OaHHbIX
TaTunk BkrntounTb COOTBETCTBYOLMNI BXOL, B
7 .. | JaTymk oTKoYeH napamMmeTpe KoHdurypaumsi/aHanorosbie
OTKIMIOYEH
Bx /Tun Bxopa x (x=1...8)
Benvka TemnepaTtypa
g |Bbicokas t XOJIOAHOTO cnas, TemnepaTypa KoHTponnepa He
permcTpupytoLero COOTBETCTBYET YCMOBUSM SKCNNyaTauum, —
XCTn
Temneparypy NPUBECTU B HOPMY;
KoHTpornepa Ownbka KanmbpoBKu, — NPOBECTH
Mana Temnepatypa KanmbpoBKy 3aHOBO;
Huskas t | XOTIOAHOTO cras, AnnapatHas owwnbka, — nepesanyctutb
9 i PErMcTpUPYIOLLEro KOHTpONep, ecnv He NOMOraeT, —
TemnepaTypy 06paTnTbLCA B PEMOHT
KOHTponnepa
HenpaBunbHO ycTaHOBMEH TUN AaTymka, —
NpoBEpPUTb, YCTAHOBUTb NPaBUITbHO;
[laTunk HeHadeXXHO MOAKITHYEH, — MPOBEPUTL
HaZleXXHOCTb KpenneHust fatymka;
a 3HauyeHve |BbluncneHHoe 3HadyeHne | [laTyuk HeUcnpaBeH, — 3aMEHUTD;
BENUNKO CMNULLKOM BENUKO [latymk namepsietT TemnepaTypy Bbille

gonyckaemown, — BbIbpaTb Apyron aaTyuk;
AnnapaTtHas owwubka, — nepesanycTtuTb
KOHTpOnnep, ecnun He NOMoraeT, —
06paTnTbCs B PEMOHT
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Mpunoxexune E. Kogel owmbok nameputens

OkoHuaHue Tabnuusbl E.1

TekcT Ha .
Kop WKN PacwudpoBka HenctBuA nonb3oBaTtens
HenpaBunbHO yCTaHOBNEH TN AaTymka, —
NpoBepUTb, YCTAHOBUTb NPaBUITLHO;
[laTymk HeHageXXHO NOAKMYEH, — MPOBEPUTL
HafeXHOCTb KpenneHns AaTyumka;
b 3HaveHve |BblumcneHHoe 3HayeHne | [JaTyuk HeMcnpaBeH, — 3aMEHUTD;
marno CMU1LLIKOM Marno [aTtyuk namepsieT TemnepaTypy Huxe
Jonyckaemoi, — BbIopaTb ApYyron AaTyuk;
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;
«YHUULNPOBAHHBINA [aTtyvk HencnpaBeH, — 3aMEHUTB;
[aTyvK Mo HanpshkeHuno | AnnapaTtHas owmnbka, — nepesanyctutb
N TOKY») KOHTpOSNep, ecnv He NomoraeT, —
06paTuTbCs B pEMOHT
[laTymk He NoOKMYEH K COOTBETCTBYOLLEMY
BXOAY, - NOAKIOUNTD;
O6pbIB gaTumka [aTtyuk HenpaBUNbHO NOLKITHOYEH, —
(BaHHasa nHoukaumsa He | NOOKMYUTE NPaBUIIBHO;
d O6pbiB BO3HMKaeT npu obpbiBe | HenpaBunbHO BbIGpaH Tvn gatyvka, —
Aaryvka «YHUPULMPOBAHHOIO NOMEHATL in-t;
Jartyvka no HanpsbkeHuo | [laTyuk HeMcnpaBeH, — 3aMEHUTD;
N TOKY») AnnapaTtHas owwunbka, — nepesanycTuTb
KOHTpOSep, ecnv He NomoraeT, —
0bpaTuTbCA B pEMOHT
o BHyTpeHHsis AnnapaTtHas owwunbka, —
e Her casan | OTcyTCTBUE CBASM C nepesanycTuTb KOHTPOSEpP, ecrnv He
c AUn AlUn
nomoraet, — obpaTUTbCA B PEMOHT
He npoBegeHa kannbpoBka, — NPOBECTU
- KanmbpoBky;
HekoppekTHbI
f Owmbka KANUBPOBOUHLI Kannbposka npoae,qel-la HEKOPPEKTHO, —
Kanmop. NpoBecTW KanubpoBKy;

KO3 pULMEHT

HeucnpaseH koHTpornep, - 06paTuTbes B
PEMOHT
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Mpunoxenwne XK. MogknioyeHne TC nNo ABYXNPOBOAHON CXeme

MpunoxeHue X
MoaknovyeHne TepmMmonpeodpasoBaTenen CONnpoTUBIIEHNNA
no ABYXNpPOBOAHON CXeme

’K.1 Kak ykasblBanocb paHee, MpUMeEHsieMble B KadecTBe AaTymMkoB TC [OOMKHbI
coeamHATbcA € aHanoroBbiMu Bxogamu OBEH IMJIKE3 no TpexnposBogHow cxeme,
UCMNOMb30BaHNE KOTOPbIX HEWTpanuayeT BIUSHWE COMPOTUBIEHUS COEANHUTENbHbIX
NpoBOOOB Ha pesynbTaTbl namepeHuns. OgHako B TeXHUYeckn OBOCHOBaHHLIX Cryyasix
(hanpumep, korga yctaHoBka npubopa npou3BoauTCs Ha obbekTax, 0b6opyAOBaHHbIX
paHee MpOMIOXKEHHbIMA MOHTaXHbIMM Tpaccamu) Takoe CcoeguHeHne MoxeT ObiTb
BbIMOJIHEHO M MO ABYXMNPOBOAHOM cxeme. Takoe coeMHEeHVE PEKOMEHAYETCH NPUMEHSITb
ONs BbICOKOOMHbIX AaTyukos (500, 1000 Om).

Mpn uncnonb3oBaHWM [OBYXNPOBOAHOW CXeMbl crieyeT MNOMHWUTb, YTO MOKa3aHus
KOHTpoOsiepa B HEKOTOPOW CTeneHn ByayT 3aBUCETb OT M3MEHEHMUST TeMMepaTypbl cpefbl,
OKpY>XaloLen NMHUIO CBA3M «aaTyuk-koHTponnep». Mpumep nogkntodeHns TC Kk KOHTaKTam
«Bxopl» npuseneH Ha pucyHke b.4.

Mpn wncnonb3oBaHWM OBYXMPOBOAHOW CXeMbl MNepes Havanom  3JKcniyaTaumu
KOHTponnepa Heobxoanmo BbIMONHUTL AENCTBUSA, yKasaHHble B n. XK.2...2K.8.

K.2 TpousBectv nopgknoyeHne  patyvka NO  [ABYXMPOBOOHOMW — cCXeme K
COOTBETCTBYIOLLEMY BXOAY KOHTpOMfepa, aHanorMyHo TOMy, Kak 3TO YyKas3aHO Ha
pucyHke b.4.

K.3 ToakniounTb K NUHMKM CBA3KM «OATYUK-KOHTponnep» (K NpOTUBOMOMOXHBLIM OT
KOHTponnepa KoHuam nuHum) Bmecto TC marasmH conpotuBneHus Tuna P4831 (unwu
NoAoOHbIN eMy C KNacCoM TOYHOCTM He xyxe 0,05).

K.4 YctaHoBUTL Ha MarasuHe 3HayeHue, paBHoe conpotueneHnto TC npu
Temnepatype 0°C (50.000, 100.000 wnm 1000.000 Om B 3aBMCMMOCTM OT TuUNa
NPUMEHAEMOrO AaT4ymKa).

K.5 MNogaTe nuTaHMe Ha KOHTPONNEep W Ha COOTBETCTBYHLLEM KaHane no
nokasaHusiIM uHAMKaTopa 3aduKcMpoBaTb BEMWYMHY OTKMOHEHUS TemnepaTtypbl OT
3HayeHuss 0,0 °C. Tllonyy4eHHOe OTKIOHEHME Bcerga [OOMMKHO MMETb MONOoXUTENbHOEe
3Ha4yeHWe, a BenuuMHa ero GyaeT 3aBUCETb OT COMPOTUBIIEHUS NMHUW CBSI3U «OaTuyMK-
KOHTponnep».

K.6 YcraHoBMTL ANs OaHHOro pJatynka B napameTtpe «CwmelleHue Bxoga»
KO9(D(PULMEHT KOpPEKUMM PaBHbIA 3HAYEHUO, 3aUKCMPOBAHHOMY MPW  BbIMNONTHEHUN
pabotr no n. X.5 (oTkNOHeHuMe nokaszaHuin wuHamkatopa ot 0,0 °C), Ho B3ATOMY C
NPOTMBOMOSOXHBIM 3HAKOM, T.€. CO 3HaKOM MUHYC.

Mpumep. Mocne nopknioyeHns ko Bxoay kaHana TC no ABYyXNMpPOBOOHOW CXeme U
BbINONHEHMS paboT no n. XK.5 Ha nHamkatope 3admkcupoBaHbl nokasanua 12,6 °C. Ons
KOMMEHcaUnn CONpOTUBIIEHUS NMHUM CBA3U B NporpaMMupyeMomM napametpe «CmelleHune
BXOAa» AaTyuKa KaHana criefyeT yCTaHOBUTb 3HaveHne — 012.6.

XK.7 TpoBepnTb NpaBUNBHOCTb 3aaHNsA KOPPEKLMM; A4S 3TOro criefyeT, He U3MEHsIs
COMpPOTMBIIEHMS Ha MarasuHe, nepeBecTn koHTponnep B pexum PABOTA n ybeautbes,
4YTO MOKa3aHWsi Ha COOTBETCTBYKOLLEM KaHane uHamkatopa paeHbl 0 °C (c abconoTHoM
norpeLHocTbio He xyxe 0,2 °C). Mpu HeobxoQMMOCTM 3TK onepaumu criegyeT BbINOMHUTb
ANS ocTanbHbIX KAaHaNoB N3MepPEeHUs.
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