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Yka3aHusa no 6e3onacHOMy NpMMeEHEHUI0
B naHHOM pykoBOACTBE MPUMEHSIOTCA crieayolme npeaynpexaeHus:

: OMNACHOCTb
Q BHMMAHUE

(D NPEAYNPEXOEHNE

Iil NPUMEYAHUE

Kniouesoe croso OMNMACHOCTbD ncnonb3yeTtcsa ansa npegynpexaeHns
0 NoTeHUManbHOW/HeNoCpeACTBEHHON Yrpo3e 340POBbIO0.
Bo3moxHble nocneacTBus MoryT BknodaTb B cebst cmepTb,
MOCTOSIHHYIO UMW ANNTESbHYI0 HETPYAOCNOCOBHOCTD.

KntoueBoe cnoso BHUMAHWE ucnonb3ayeTtcs, 4Tobbl npeaynpeanTs o
MOTEeHLUManbHO ONacHON cUTyauun.

Bo3moxHble nocneacTBus MoryT BknodaTb B cebsi He3HauuTenbHble
TPaBMbl.

Kntouesoe crioso MPEOYMPEXOEHWE ucnonb3ayetcs, 4Tobbl
npegynpeanTb O NOBPEXAEHUN UMYLLECTBA U YCTPONCTB.
Bo3moxHble nocrneacTBMA MOryT BKIoYaTh B cebsi moBpexaeHns
MMyLLECTBA, HanpumMep, npubopa Unmn NOAKMIYEHHBIX K HEMY
YCTPONCTB.

KnioueBoe cnoso NMPUMEYAHWE ncnonb3yeTtcsa Anst 4OMONHEHUS,
YTOYHEHWS], TONKOBaHMS OCHOBHOIO TEKCTa pasaena/nogpasaena
n/nnm NOsICHEHMS cneumdUyecknx acnekToB paboThbl ¢ Npubopom.



HacTosiiee  pykoBOACTBO MO 3KCniyaTauuuM  npegHasHayeHo  ANsi  O3HaKOMIIeHus!
obcnyxkuBaloLero rnepcoHana C  YCTPOWCTBOM, KOHCTpyKUMeW, paboToi U TEeXHUYECKUM
obcnyxmBaHWeM KoHTponnepa nporpammupyemoro norumyeckoro OBEH TIK160 (ganee no Tekcty
TaKKe UMEHYEMOIO KOHTPONIeEP).

KoHTponnep cooTBeTcTByeT TpeboBaHuam TY 4252-003-46526536-2008 n nmeeT Aeknapauuio
cooTBeTcTBUs TP TC.

Mpn6op umeeT ceptuchmkat cootetcTBus FASNPOMCEPT.

KoHTponnep BbiNyckaeTCcsl B pPasfMYHbIX MCMOSTHEHWSIX, OTIIUYAKOLWUXCS TUMOM BCTPOEHHbIX
aHaroroBblX BbIXOAHbIX 3MEMEHTOB, HAaMpPSPKEHMEM MUTAHUS U PasNUYHLIMU  JIMLEH3VOHHBIMU
orpaHuM4eHusIMU Ha pasMep namsiTm obnacTu BBoAa-BbIBOAA NPOrpamMMbl KOHTPONepa.

McnonHeHnsam KoHTporinepa COOTBETCTBYET ClieytoLLee YCrIoBHOE 0603HaYeHme:

MNK160 - X.X-X

[ Hanpsixenue nutanus |—T

Thn BCTPOEHHOTO aHANOTOBOr0
BLIXOQHOTO 3NemeHTa

Paamep NMLEH3MOHHOTO OrpaHnyeHNs
Ha pasMep obnact BBOa-BbiBOAA

HanpsixeHue nutaHus:
220 — HOMUMHanbHoe HanpshkeHne nutaHusa 120 B 1 230 B nepeMeHHOro Toka;
24 — HOMVHanNbHOE HanpspkeHue NuTaHus 24 B noCTOSHHOrO Toka.

Tuvn aHanoroBbIX BbIXOAHbLIX 31IEMEHTOB!:

N — 10K 0T 4 0o 20 MA;
Y — HanpsikeHune ot 0 go 10 B;



A — yHuBepcanbHble, ToK oT 4 o 20MA, HanpsikeHue ot 0 go 10 B.

Pasmep JINUEH3NOHHOro orpaHu4eHnAa Ha pasMep namaTun obnacTtu BBoAa-BbiBOAA:

L — nckycctBeHHoe orpaHuyeHve B 360 6anT.
M — 6e3 orpaHuyeHusi paamepa namsiTm obnacTv BBoaa-BbIBOAA.

MpumeyaHue — OrpaHuyeHne o 360 GalT pacnpocTpaHsieTcsl TOMbKO Ha pasMep namsit
obnactu BBOAA-BbIBOAA, KOMUYECTBO BHYTPEHHUX MEPEMEHHbIX MporpaMMbl  KOHTpornepa
OrpaHV4MBaEeTCs TOMNbKO KONM4ecTBoM cBOBOAHON onepaTVBHON NamsTy.

B wcnonHeHnn koHTponnepa 6e3 orpaHnyeHus pasmepa namaT obnactu BBOAA-BbIBOAA
npefycTaHOBMEHHbI pa3Mep namsiTu BBoAa-BbiBoga paBeH 16 kbalT M MoxeT ObiTb yBenuyeH
nons3oBartenem Ao 32 kbaur.

[abapuTHBIZ YepTex Kopryca KoHTponnepa npveeaeH B NpunoxerHun A.

McﬂOﬂb3yeMble TePMWHbI U COKpaLlueHus

CoDeSys (Controllers Development System) - nporpaMMHoe obecneyeHue,
cneuvanusnpoBaHHas cpefa MNpPorpaMMUPOBaHWS NOTUYECKUX KOHTponnepos. ToproBas Mapka
KomnaHuun 3S-Software.

DCON — OTKpbITbII NPOTOKON OobMeHa no cetn RS-485, paspaboTtaH komnaHuen Advantech,
NpUMeHsieTcs B MOAynsx BBoaa/seiBoga Adam, mopynsix komnaHum IPC DAS v ap.

Modbus — OTKpbITbI NpoTOKON obmeHa no cetn RS-485, paspaboTaH komnaHuen ModiCon, B
HaCTOSILLMIA MOMEHT noaAepXuBaeTcsl HesaBncumon opraHusauueinn Modbus-IDA (www.modbus.org).

Modbus-TCP — Bepcusi npotokona Modbus, agantupoBaHHas k pabote B cetn TCP/IP.

PLC-Configuration (koHdwmrypaTtop MIK) — pepaktop CoDeSys, B koTOpom onpeaensieTcs
COoCTaB annapaTtHbIX CPefCTB, a TaK e NPoM3BOAWNTCS HacTpolika NnapamMmeTpoB BBOAA/BLIBOAA.

POU (Program Organization Unit) — nporpammHbIi komnoHeHT CoDeSys: nporpamma, yHKUuMsA
unu cyHKLUMOHanNbHbIN GNOK.

Retain-nepemMeHHble — MEpPeMEHHbIE MOMb30BaTENIbCKON MPOrpamMmbl, 3HaYeHWe KOTOpbIX
COXpaHsIETCS NP BbIKMIOYEHUM NMUTAHKUS KOHTpONnepa.
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Retain-namsaTe — aHeproHesaBucMmas NamsaTb ANA XpaHeHWa 3HaveHun Retain-nepemeHHbIX
nofb30BaTENbLCKOW MPOrpaMmbl.

Target-cpann (ueneBou cann) — dan unm Habop annos, NOCTaBNSEMbIX NPOU3BOAUTENEM,
coaepxawuii tHopmaLmio 0 pecypcax KOHTposnnepa, Konm4yecTse BXOAOB U BbIXOO0B, MHTepdencax
n 7.4. NHctannupytotcsa B cuctemy CoDeSys ansi cooblieHuns en gaHHow nHgopmaumm.

O3Y — onepaTvBHOE 3anoMuHatoLlee YCTPOMUCTBO, onepaTuBHas NamsTb.

MJK — nporpammypyeMbIii FIOTMYECKUI KOHTPONMep.

Monb3oBaTenbckaa nporpamma — nporpamma, cosgaHHas B cpege CoDeSys nonb3oBatenem
KOHTpornrepa (v nNMuoM, NPOM3BOASALLMM €ro HayanbHOe NporpaMmmMmnpoBaHue).

MO — nporpammHoe obecrneyeHue.

MK — nepcoHanbHbIN KOMMbIOTEP.

PN - PykoBoacTBo no nporpammupoBaHuto (cM. cpaiin «PIM MJ1K110.160.pdf», Ha noctaBnsiemom
C NpMBopOM KOMMaKT-aucke).

LLIAM — WnpoTHO-MMNynNbCHas MOgynsAUmMS.

Kateropusa ucnonbsyemon Harpysku (no FOCT P 50030.1-2000) ans TwunudHon obnactu
NpUMEHEHNS:

AC-15 — aAnsa nepemMeHHoro Toka: ynpasrieHVe 3MeKTPOMarHUTHBIMU Harpy3kam;
DC-13 — anst NOCTOSIHHOIO TOKA: YNpaBreHve 3neKTpoMarHTamm NOCTOSIHHOIO ToKa.



1 HasHauyeHwue

KoHTponnep npeaHasHayeH ans:

—  M3MEepEeHVs aHarioroBblX CUrHanmoB TOKa WM HanpshkeHus W npeobpasoBaHus uX K
BblGpaHHON Mnosb3oBaTenemM puanyeckon BENNUMHE;

—  M3MepeHVs AUCKPETHbIX BXOAHbIX CUTHArOoB;

—  ynpaBneHne AUCKPeTHbIMK (penenHbIMW) BbIXogamu;

—  ynpaBrieHue aHaroroBbIMu BbIXO4aMM;

—  npueM u nepefavy AaHHbIX N0 uHTepdeincam RS-485, RS-232, Ethernet;

—  BbINOSIHEHME MOMb30BATENLCKOMW MNpPOrpaMmMbl MO aHanu3y pesynbTaToB WU3MEpPEHUs!
[OVCKPETHBIX U aHanoroBbIX BXOAOB, YNpaBneHus AUCKPETHbIMMU BXO4aMK U BbiXxOA4amu, nepegayv v
npuemMy AaHHbIX No nHTepdericam RS-485, RS-232, Ethernet.

KoHTponnep MoxeT NpuMEHsiTbCA ONs CO34aHMsi CUCTEM aBTOMAaTU3VPOBAHHOIO YyNpaBreHus
TexHomnorn4yeckum ob6OpyAOBaHWEM B 3HEpPreTuke, Ha TPaHCMopTe, B T.4. Xene3HOO4OPOXHOM, B
pasnuyHbIX 06NacTAX NPOMBILLIEHHOCTH, XUMULLHO-KOMMYHAMNbHOTO U CeNbCKOro X03sncTaa.

KoHTponnep MoxeT 6biTb NPUMEHEH Ha NPOMBILLIEHHBLIX 06bekTax, NOAKOHTPOmNbHbIX PCITAH.

JNlornka paboTbl kOHTpOnnepa onpegensieTca notpebutenem B mpouecce MPorpammmMpoBaHUs
koHTponnepa. [lporpaMmypoBaHNe OCYLLECTBNSETCA C MOMOLLb0 MporpaMMHoOro obecneveHus
CoDeSys 2.3. Mpu 3ToM Noaaepx1BatTCs BCE A3bIKM NPOrpaMMUpOBaHus], ykasaHHble B MOK 61131-
3.

[lokymeHTaums no NnporpaMMMpOBaHMIO KOHTporriepa u pabote ¢ nporpaMMHbIM obecrnevyeHnem
CoDeSys npviBegeHa B pykoBoacTtae nornb3oBatens (PIM) Ha komnakT-gucke.

[na yno6ctea nonb3oBaTens Ha KOMNAaKT-AUCKe peanv3oBaHa cuctema Hasurauum no CTpykType
nakeTa Monb3oBaTeNbCKMX OOKYMEHTOB M MPOrpamMMHbIX CPefACTB AN KOHTpornnepa, no3sonsiowas
BbI3blBATb W NpocMatpuBaTb HeoOXoauMble [AOKYMEHTbl UM ycTaHaBnvBaTb MpOrpammHoe
obecneyeHne, Heobxoaumoe AN MYHKLMOHNPOBAHUS KOHTpoOInnepa.



KoHTponnep moxeT 6bITb UCMONb30BaH Kak:

—  cheuuanuampoBaHHOE YCTPOWCTBO yNpaBeHns BblAeneHHbIM NOKann3oBaHHbIM OO bEKTOM;

—  YCTPOWCTBO MOHWTOPWHra IloKanuM3oBaHHOrO o0ObekTa B COCTaBe  KOMIMIEKCHOWM
MH(OPMALMOHHOM CeTH;

—  chneumanuavMpoBaHHOE YCTPOMCTBO YNpaBfieHUs U MOHUTOPWHIa rPynMol NoKanmM3oBaHHbIX
06BLEKTOB B COCTaBE KOMMIEKCHON MH(OPMAaLMOHHOW CeTU.

Mo akcnnyaTaunMoHHON 3aKOHYEHHOCTW OTHOCATCS K U3AeNvsiM BTOPOro U TPETbEro Nopsiaka;



2 TexHU4YecKue XapaKTepucTtukm n ycnoBus akcnnyataumum

2.1 OCHOBHbIe TEXHUYECKNEe XapaKTepPUCTUKH
OCHOBHbIE TEXHUYECKUE XapaKTePUCTUKM KOHTponnepa npeacTasneHsl B Tabnuuax 2.1-2.3.

Ta6bnuua 2.1 — O6LwWwme TeXxHUYEeCKUEe XapaKTepUCTUKM

MapameTp

3HayeHue (CBOUCTBA)

NNK160-X.A | NNK160-X.Y | NNK160-X.U

MutaHune

HanpsixeHue nutaHus, B:
MNK160-24.X-X
MNK160-220.X-X

OT 22 00 28 NOCTOSIHHOrO TOKa (HOMUHanbHoe 24 B).
oT 90 0o 264 nepemMeHHOro Toka (HOMUHanbLHoe
120/230 B)

YyacToTou oT 47 go 63 'y (HoMuHanbHoe 3HaveHne
50 Iy)

MoTpebnsiemas mMolHoOCTb, BA,
He 6onee

40

MapameTpbl BCTPOEHHOrO UCTOYHMKA NUTAHWS

BbixogHoe HanpsbkeHve 2413 B, Tok noTpebneHus
He Gonee 400 MA

AKKYMYMSITOP PE3EPBHOMO NUTaHNS

LIR2477 (cpok cnyx0bl 3aBUCUT OT yCIOBUIA
aKcniyaTaumum, Ho He bonee 5 ner)

LincdbpoBbie (AuckpeTHbIE) BXoAbI

KonnyectBo BxogoB 16
13 HUX OGbICTPOAENCTBYIOLLMX 4 (DI1-DI4)
Twun BxoaoB 1m2

no FOCT P 52931-2008




MpogonxeHue Tabnuubi 2.1

MapameTp

3HayeHue (cBOMCTBA)

NNK160-X.A | NNK160-X.Y | NNK160-X.U

Hal'lpﬂ)KeHVle NUTaHUA OUCKPETHbLIX BXOO0B, B

24+3

MakcumarnbHbI BXOOHOM TOK ANCKPETHOrO BXoa

He Gonee 7 MA npu nuTtaHun 24 B,
He 6onee 8,5 MA npu nutaHum 27 B

CurHan «norm4eckon eanHuLbl», COOTBETCTBYIOLLUIA
COCTOSIHUIO «BKItoueHo», AUCKPETHbIX BXOAOB AMs
NOCTOSIHHOrO HanpsbkeHus, B (Tok B Lenu)

ot 15 0o 30 (Tok oT 3 oo 15 MA)

CurHan «norm4eckoro Hyrsi», COOTBETCTBYHOLLMN
COCTOSIHUIO «BbIKIOYEHO», AUCKPETHBIX BXOAOB ANs
NOCTOSIHHOIO HanpsixkeHus, B (Tok B uenu)

oT MmuHyc 3 0o 5 (Tok go 15 MA)

MuHuManbHaa 4nUTensHOCTb UMIYNbCa,
BOCMNPUHMMAEMOro AUCKPETHLIM BXOAOM, MC
— ONsi 0BbIYHBLIX BXOOOB

— Anga 6bICTPOAENCTBYOLLMX

1
0,02

Mogaknioyaemble BXogHbIE yCTpOﬁCTBa

— KOMMYTaLMOHHbIE YCTPOWCTBA (KOHTaKTbl KHOMOK,
BbIKMtOYaTenen, repkoHoB, pere U T.N.);
— AaTuvKK, UMeloLLMe Ha BbIXOAEe TPaH3UCTOp N-
p-n vnu

p-N-p—TWna ¢ OTKPbITLIM KOMIEKTOPOM;
— OVUCKPETHble curHanbl 24+3 B

lanbBaHW4Yeckas pa3Baska pynnosas
3nekTpryeckasi NPOYHOCTb U30NALUN MEXAY rpynmnomn

AVNCKPETHBIX BXOAOB W:

— uensamu nuTaHus, B 1780

— rpynnamm Luenemn ANCKpeTHbIX BbIxoaos, B 1780

— rpynnamu octasnbHbIX Lenew, B 560
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MpoponxkeHue Tabnuubi 2.1

MapameTp

3HayeHue (CBOUCTBaA)

NNK160-X.A | MNK160-X.Y |

ﬂMCerTHbIe BbiXoAbl (KOHTaKTbI ANEeKTPpOMarHMTHbIX pene)

KonunuectBo peneVlelx BbIXOOHbIX KaHasioB

12

"anbBaHW4eckasi pa3Bsi3ka

MHouemayaneHas (ans DO1-DO8),

OnekTpuyeckas NPOYHOCTL U3ONALMK MEXIY
rpynnamu AUCKPeTHbIX BbIXOA0B U rpynnamu
ocTanbHbIX uenen, B

1780

MakcumanbHbIA TOK,
KOMMYTMPYEMbI KOHTakTamu perne, A, He Gornee

3 (ans nepemeHHoro HanpsbkeHus He Gonee 250 B,

ucronb3osaHus AC-15

no MOCT P 50030.1-2000)

3 (ans nocTosiHHOTO HanpsbkeHus He bonee 30 B —
Harpy3ska ans kareropum ucnonb3osaHuns DC-13 no
"OCT P 50030.1-2000)

Bpemsi nepeknoveHnsi KOHTaAKTOB perne 13
cocTosiHus «ror. O» B «nor. 1» n obpaTHo, Mc,
He 6onee

50 (Bbixogbl DO1-DO12)

MexaHnyeckun pecypc pene

— He meHee 300 000 uMKNOoB nepeknYeHni npu
MaKCHMMarnbHOW KOMMYTUPYEMON Harpyske;
— He meHee 500 000 uMKNoB NepeknYeHnii npu
KOMMyTaLmm
Harpysku MeHee MonoBKHbI OT MaKCMMasibHOM

11

MJK160-X.U

rpynnosasi (DO9-DO10) n rpynnosas (DO11-DO12)

yactoTow 50 'y m cos ¢ > 0,4 — Harpy3ka Ons KaTeropum




MpoponxkeHue Tabnuubi 2.1

MapameTp

3HayeHue (CBOUCTBA)

NNK160-X.A | NNK160-X.Y | MNJK160-X.U

AHanoroBble Bxoabl

KonunyectBo aHanoroBbIx BXO40B

8

Twn nogaepXvmBaeMbIX YHUPULUMPOBAHHbIX
CUrHanos

Tok o1 0 (4) go 20 MA
Tok ot 0 go 5 mA
Hanps»kernne ot 0 go 10 B

PaspsagHoctb ALIM, 6ut

14

BxopgHoe conpoTmeneHue:
B pexvme nsmepeHusi Toka
B pexumMe namepeHusi HanpskeHus

He 6onee 170 Om
He meHee 200 kOm

Mepwop onpoca aHanoroBbIX BXOAOB, MC 10
lMpegen ocHOBHOM NpuBeAEHHOM +0,25 %
norpeLuHocT Nnpeobpas3oBaHms

lMpegen 4ONONHUTENBHOW NPUBEAEHHON +0,05 %

norpeLuHocTy NpeobpasoBaHus Ha kaxable 10
rpagycoB M3MEHeHWs TemnepaTypsbl

lanbBaHWYecKas U3oNaLMA aHanorosbix
BXOO0B

pynnoBas (8 Bxogos)

OnekTpnyeckas NPOYHOCTb U3ONALMN MEXAY
rpynnow aHarnoroBbIX BXOAOB U:

— uensimMu nuTaHus, B

— rpynnamu uenemn AMCKpeTHbIX BbIXodoB, B
— rpynnamm octanbHbIx uenen, B

1780
1780
560
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MpoponxkeHue Tabnuubi 2.1

3HaveHue (cBOMCTBA)

Mapametp MNK160-X.A |  MNK160XY | NNK160-XM
AHanoroBble BbIXOAbl
KonuyectBo aHasiorosblxX BbIXO40B 4
Twvn BbIXOQHOrO cUrHana YHuBepcanbHbIi, Hanps»keHue Tok oT 4 0o 20 MA
Tok oT 4 fo 20 otr0po10B
MA, HanpsbkeHve
otr00010B
Mpenen oCHOBHOM NpuBeaEHHOM +0,5 %
norpewHocTtu LIAT
Pa3spsgHocTs LIAM (6uT) 12 | 10 | 10
MuHumanbHbI nepro 0OHOBEHMS 100 mc
BbIXOJ0B
MuTaHve aHanoroBbix BbIXO40B BHelwHee (2413 B)

"anbBaHnyeckas nsonsaums

MHouBumayanbHas
aHanoroBbIX BbIXOA40B

OnekTpuyeckas NPOYHOCTb
M30NALUM Mexay rpynnamm 1780
aHaroroBbIX BbIXOAOB U rpynnamu

ocTanbHbIX uenen, B

lMpenen gonyckaemon
[OMONHUTENBHOM NPUBEAEHHOM
NOrpeLLHOCTN aHaMNoOroBbIX
BbIXOO0B, BbI3BaHHOW M3MEHEHMEM
TemnepaTypbl OKpy>KatoLLero
BO3Jyxa OT HOpPMarnbHON Ha Kaxaple
10 °C n3meHeHus TemnepaTtypbl

He 6onee 0,5 npegena gonyckaemol OCHOBHOW MPYBEAEHHON
MOrpeLLUHOCTM aHasoroBbIX BIXOL0B
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MpoponxkeHue Tabnuubi 2.1

MNapameT 3HayeHue (cBOMCTBA)
pametp MNK160-X.A | NNK160-XY |  NNK160-X.M
UHTepdericbl cBA3M (AONONHUTENbHbIE NapamMeTpbl CM. Tabnuuy 2.2)
RS-485
Konnyectso 1
anbBaHW4eckas pa3ssA3ka MHavBuayanbHas
AnekTpnyeckas NPOYHOCTb 1780
m3onauuu, B (mexay nHtepdpencom RS-485 n octanbHbIMM rpynnamMu Lenem)
Ethernet 100 Base-T
Konunuectso 1
anbBaHW4eckasi pa3Bsi3ka MHouBumayanbHas
AnekTpnyeckast NPOYHOCTb 1780
n3onsuum, B (mexay nHTepdencom RS-485 n octanbHbIMK rpynnamMu Lienew)
RS-232 **
Konunuectso 1
"anbBaHW4eckasi pa3Bs3ka OtcytcTByeT
RS-232-Debug **
Konunuectso 1
"anbBaHW4eckasi pa3Bsi3ka OtcytcTByeT
USB-Device **
Konunuectso 1
"anbBaHW4eckasi pa3Bs3ka OtcytcTByeT
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MpoponxkeHue Tabnuubi 2.1

MapameTp

3HayeHue (cBOMCTBA)

MJK160-X.A | MNK160-X.y | MJK160-X.U

Pecprbl n gononHutesribHoe OGOPyAOBaHVIe

LleHTpanbHbI npoueccop

RISC-npoueccop Ha 6a3e sgpa ARM-9, 32 paspsiga, 180 MI'y

O6bem onepaTUBHOW NaMSTH (TUN
namsTn)

8 M6 (SDRAM), u3 Hux 1 M6 ans koga nonb3oBaTenbCKON
nporpammbl, 128 k6 Ansi nepeMeHHbIX NoNb30BaTENbCKON
nporpaMmei

O6beM aHeproHe3aBNCMMOM
namsaTu (Tun namsaTu)

4 M6 (DataFlash), n3 Hux 3 M6 gocTynHo Anst XxpaHeHust
hannoB 1 apxMBOB

Pa3mep Retain-namsatun

He Gonee 16 k6 (N0 ymMon4YaHuio 3aaHo 3HayYeHue 4 kb).
MopgpobHee cm. B Pl

Bpemsi BbINONHEHMst oAHOro Lykna
rporpammbil

— MuHumanbHoe (HecTtabunusnpyemoe) — 250 MKc;

— YCcTaHOBMEHHOE MO YMOMNYaHuto (CTabunmavpoBaHHoEe) —
1 Mmc (HacTpavBaeTcs B okHe «KoHdurypaums MJK (PLC
Configuration) MO CoDeSys. Nogpo6Hee cM. B Pr1

JononHuTenbHoe o6opyaoBaHue

— Yacbl peanbHOro BPEMEHW C aBTOHOMHbLIM aKKyMYMSITOPHbIM
nMTaHnem (TOYHOCTb XoAa — He 6onee 3 MUH B CyTKU*);

— BCTpOEHHBIN NCTOYHMK Bblgaumn 3ByKOBOTO CUrHana;

— OyHKUMOHarbHasi KHOMKa Ha NepefHei naHenm KoHTponnepa
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OKoH4YaHue Tabnuubl 2.1

Napamerp 3HayeHue (cBOMCTBA)

NNK160-X.A | NNK160-X.y | NNK160-X.1
O6wue cBeaeHusn

aGapuTHble pa3mepbl, MM, (208 x110x73) £ 1

He Gonee

Macca, kr, He 6Gonee 0,75

CreneHb 3alunThbl KOpyca no IP20 co ctopoH nepegHen naHenu, IPO0 co CTOPOHbI KNemMm

FOCT 14254-96

WHavkaumsa Ha nepefHen naHenu CeTtognogHasi

CpefiHsia HapaboTka Ha oTkas, 4 100 000

CpefHuii cpok cnyx6bl, net 10

* — TOYHOCTb yka3aHa 6e3 NpUMeHeHNs NPOrpamMMHO KOPPEKLUM.

**  _ lenu ykasaHHbIX WHTEPMENCOB He WMEeKT Mexay cobol ranbBaHWYEeCcKON U30NsSuuu.

OnekTpuyeckas NPOYHOCTb U3OMALUM MEXAY FPYMNMON yKadaHHbIX Lienen u:
— uensimu nutaHus — 1780 B;

— rpynnamu uenen ANCKpeTHbIX Bbixogos — 1780 B;

— rpynnamu octanbHbIx Lenen — 560 B.
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Ta6bnuua 2.2 — UHTepdpeiicbl CBA3M U NPOrpaMMMpPOBaHUs

RS-232), OBEH

MpoTokonbl ®opmar OnuHa Tun
WHTepdeiichi (TMn cBA3M CkopocTtu kabens,
nepepauu pekomeHayemoro
CBA3U M ocob6eHHoCTU nepepauu M, He Gens
paboThl) AaHHbIX Gonee ka
7 vnn 8 but 1000* KUMN3B 1x2x0,6
' [2400, 4800, 9600 :
ModBus-RTU, YeTHOCTb eCTb 144’00’ 1é200’ ’ TY 16.K99-008-
RS-485 | ModBus-ASClIl, \nerine 28800, 38400, 2001 ww
DCON, OBEH "'ﬂ‘;’;bgyggr? 57600, 115200 aHanorniHe
6uta out/c
7 vnu 8 our, 1200, 2400, 4800, 3 KaGenu,
ModBus-RTU, HeTI\-|OCT\b ecTb 9600, 14400, BbINOSIHEHHbIE B
RS-232 | ModBus-ASCII, mcnoﬁg;':m 19200, 28800, p‘;?(gLB:HTE;ExJM
DCON, OBEH 1vnm 2 CTOI'I, 38400, 57600, Mpunoxenns I
6uta 115200 6wut/c
RS-232-Debug | ModBus-RTU | Tonbko 8 HeT 1 |1200, 2400, 4800, 1,8 KaGenu,
(Tonbko slave), 9600, 14400, BbIMOJSIHEHHbIE B
ModBus-ASCI|, 19200, 28800, COOTBETCTBUU C
DCON, 38400, 57600, pekoMeHgaumamm
GateWay 115200 6uTt/c Mpunoxenns I
(Tonbko ans
Debug
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OKOH4YaHue Tabnuubl 2.2

MpoTokonbl
OnuHa
. (Tvn cBA3KN ®dopmar Tun
WUHTepdhenchbl CkopocTtu Kkabens,
7] nepeaauu pekomeHayemoro
CBA3MN nepepauu M, He
ocobeHHoCTUN AaHHbIX Gonee Kabens
paboTbl)
Ethernet 100 ModBus-TCP - 10, 100 100 Kateropus 5 Tun
Base-T Gateway MéwuT/c UTP (BuTble napbl
TCP-IP, 6e3 akpaHa), STP
UDP-IP, unu FTP (BuTble
Codesys napbl B 3KpaHe)
Network
Variables (over
UDP)
USB-Device CDC - 115200 6ut/c 1,8 CraHpapTHbI C
pasbemMamu Tuna
AunB

* — MakcumarnbHas CKOpPOCTb obGMeHa 3aBUCUT OT ANVHbI TMHUWN.

NMPUMEYAHUE CymMapHoe KOnM4yecTBO OLIMBOK Mpu Npueme U nepegade He AOMKHO
npesbiwatb 1 %.
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2.2 YcnoBus akcnnyaTtauum

221 B vactm TpeboBaHw/  yCnoBWM  3KCMiyaTauMu  KOHTPONNep  COOTBETCTBYET
FOCT P 51841-2001, pasgen 4.

2.2.3 Paboume ycrnoBusi 3IKCNyaTauuM: 3akpbiTble B3pbiBOGe30onacHble nomMelleHust 6e3
arpeccuBHbIX NapoB M rasos, Npu atmocdepHom gasneHun ot 84 oo 106,7 kla, ¢ Temnepatypov B
ananasoHe He meHee oT MuHyc 10 go +55 °C 1 OTHOCUTENBHOW BRaXxHOCTblO He Bonee 95 % npwu
+35 °C un bonee HU3KMX TemnepaTypax 6e3 KoHAeHcauum Braru.

2.2.3 HopmanbHble ycrnoBus 3KCnyaTauMu: 3aKkpbiTble B3pbiBOOe30onacHble nomelleHns 6es
arpeccuBHbIX MapoB U rasos, Npu aTMocdgepHoMm AaBneHun ot 84 po 106,7 kla, ¢ TemnepaTtypon
Bo3gyxa (20 + 5) °C n oTHocuTenbHOW BRaXHOCTbIO Bo3ayxa He 6onee 80 % npu +35 °C n bonee
HU3KVX TemnepaTypax 6e3 koHaeHcaumn Bnaru.

2.2.4 Tlo ycTOMYMBOCTU K KIMMAaTW4ECKMM BO3AEWCTBMAM MNpU SKCNnyatauunm KOHTponnep
cooTBeTCcTBYET rpynne ncnonHeHns B4 B cootsetcteum ¢ TOCT P 52931-2008.

2.2.5 [lo ycTOMYMBOCTM K MEXaHWYeCKUM BO3AENCTBMAM NpWU 3KChnyaTaumn KOHTponnep
cooTBeTCcTBYeT rpynne ucnonHeHns N2 B cootBetctBum ¢ FOCT P 52931-2008 (yactota Bubpauum
ot 10 go 55 N'u).

2.2.6 Mo ycToMumBOCTM K BOCMIIAMEHEHUIO W pacnpocTpaHeHuio nnamenn FV1  kopnyc
KoHTponnepa cootBeTcTByeT FOCT P 51841, pasgeny 6.

2.2.7 Bpemsi ycTaHoBneHusi paboyero pexvma KOHTporfepa C aHanoroBbiMM BXxodamu nocre
BKIMIOYEHUS HanpsbkeHust nutaHus He 6Gonee 20 MumH npu paboTe C TEPMOINEKTPUHECKUMU
npeobpasoBatenaMm u He 6Gonee 5 MuH npu paboTe C OCTanbHbIMM TUNAMU  NEPBUYHBLIX
npeobpasoBaTenei.
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2.3 NMomexoycToONMYMBOCTbL M1 NOMEX03IMUCCUA

2.3.1 KoHTponnep oTBevyaeT TpeboBaHUSIM MO YCTOWYMBOCTM K BO3OEUCTBMIO MOMEX B
cootBeTcTBUM ¢ TOCT P 51841 nTOCT P 51522 ons o6opynosaHus knacca A.

2.3.2 Tlo ypoBHIO uK3nNy4eHWs paguornomex (NMOMEXO3MUCCUM) KOHTPONNep COOTBETCTBYET
HOpMaM, ycTaHOBMeHHbIM Ans obopyaoBaHus knacca b no MOCT P 51318.22 (CUCINP 22-97).

2.3.3 KoHTponnep ycTonyme k konebaHusiM 1 npoBanam HanpsikeHUst NMTaHns:

—  [nsi nepeMeHHoro Toka B cooTBeTCTBMM ¢ TpeboBaHusmu FTOCT P 51317.4.11;

—  Ons noctosiHHoro Toka B cootBetcTBuM ¢ TOCT P 51841 — anuTenbHOCTb npepbiBaHuUst
[0 10 Mc BKIMIOUNTENBHO, ANUTENBHOCTL MHTepBana ot 1 ¢ n Gonee.

2.3.4 KoHTpornnep ycTonyMB K BO34YLLUHOMY 3MeKTpocTaTuyeckomy paspsay + 8 kB.

2.3.5 KoHTponnep ycTon4MB K pagMo4acTOTHOMY 3fEKTPOMAarHUTHOMY MOS0 HaMpPsXXEHHOCTbIO
no 10 B/m B nonoce vactot ot 80 go 1000 My,

2.3.6 MNopTbl NWUTaHUsi KOHTPOMNepa YCTOWYMBBI K HaHOCEKYHAHbIM MMMYSIbCHBIM MOMEXam
HanpsbkeHvem o 2 kB.

2.3.7 MNopTbl BBOAA-BbIBOAA KOHTPOSISIEPa YCTOMYMBbI K HAHOCEKYHAHBIM MMMYbCHBIM NMOMexam
HanpsbkeHnem o 1 kB.

2.3.8 lMopTbl NUTaHWS KOHTpOMrepa YCTOMYMBBI K MUKPOCEKYHAHbIM MMMYMbCHBIM MOMexam
60nbLUOM MOLLHOCTM HanpshkeHem Jo 2 kB.

2.3.9 MopTbl BBOAa-BbIBOAA KOHTPOSNEpa YCTOMYMBBI K MWKPOCEKYHAHBIM  MMMYbCHBIM
nomexam 60nbLLIOM MOLHOCTY HanpsbkeHneM Ao 1 kB.

2.3.10 MMopTbl NMTaHUs 1 BBOAA-BbIBOAA KOHTPOMNepa YCTONYMBbLI K KOHOYKTUBHBIM NMOMEXam C
ypoBHem 10 B B nonoce yactot ot 150 'y, Ao 80 M.
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3 YcTponcTBo U 0COBGEHHOCTU KOHCTPYKLMU

3.1 KoHCTpyKUuuA, BCTPOEHHbIe MHTepdenchbl

3.1.1 KoHTponnepbl BbliNyCKalOTCA B KOHCTPYKTUBHOM MUCNOMHeHUM Ang kpenneHust Ha DIN-penke
35 MM nnu Ha wnTe. MabapuTHbI YepTex NpuseaeH B MpunoxeHum A.

3.1.2 Ha nepegHen naHenu KOHTpomnnepa Mno4 NpPO3payHbiMU  OTKUAHBIMU - KpblLLKaMu
pacnonoXeHbl CbeMHbIE KIEMMHbIE KOMOAKW, CryXalume Ansi NOAKMYEHUS] AUCKPETHBLIX OATYMKOB,
MCMNOMHUTENbHBLIX MexaHu3MoB, WHTepdencoB RS-485 U  kneMMbl BCTPOEHHOMO WCTOYHMKA
NOCTOSIHHOrO HanpsbkeHus 24 B. Lar knemm 7.6 mm. Mopsaok pasbeanHeHNa-coeanHeHns KneMMHOM
KOMNOAKW, NOAKIOYEHUS AUCKPETHBIX AATUYMKOB M UCMOMHUTENBHBIX MEXaHU3MOB onucaH B pasgene 6
1 B npunoxeHusx B n [.

3.1.3 Ha BepxHel OOKOBOVM CTOPOHE OTHOCUTENBHO NIULIEBON NAHENN KOHTPOSIepa pacnosoXeH
coeauHuTenb uHTepgenca Ethernet tuna RJ45. CBeToauoaHbli MHAMKATOP KpacHoro (unwm
OpaHXeBoro) LBeTa B coeauHutene uHtepderica Ethernet ceBngetTenscTeyeT 06 ycTaHOBNEHUN CBS3N,
paboTa 3eneHoro cBeTOANOAAa CBUAETENLCTBYET O Npueme nmbo nepenaye AaHHbIX.

3.1.4 Ha nuvueBoi naHenu KOHTpOMnepa pacnofiokeHbl coeanHuTenu uHtepdencos RS-232,
Debug RS-232.

Mopt Debug RS-232 npegHasHaveH Ansi NpOrpaMMMpOBaHMSA KOHTPOSfiepa, HO Takke MOXET
ObITb MCMONBb30BaH AN NOAKINIoYeHUs Hayes-coBMeCcTUMbIX MozemoB (B ToMm uucrne GSM), a Takke
yCcTpomncTB, paboTtatowmx no npotokonam Modbus, OBEH unun DCON (pexvmbl paboTbl nopta
yka3aHbl B Tabnuue 2.2). bonee nogpobHO O NOAKIIOYEHMN TaKMX YCTPOWUCTB CM. pa3aen 6 u PrI1.

3.1.5 Ha nuueBor naHenu KOHTponnepa pacnonoxeH coeamHutens nHtepderica USB Device.
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USB Device .l 8 101112

[es T T—I - - - T—I T —T D|
fes T T T T T T T T D|
fes T T - T T 1 -1 - D|
@ T T T T T T T T D|
fes T T T T T T T T D|
fes T T T - T T T T D|
fes T T T T T T T T D|
fes T T T T T 1 T T D|
a T T T T T T—T T T D|

Ethtrnet

PucyHok 3.1 — BHewHU BuA KOHTponnepa
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3.2 Undposkie Bxoabl

3.2.1 KoHTponnep coaepxuTt LudpoBble (AUCKPETHbIE) BXOObl, KONMYECTBO KOTOPLIX paBHO 16.
Ob6paboTka 3Ha4YeHW C BXOOOB OCYLLECTBISETCA NoNb3oBaTtenbckov nporpammon MIIK.

3.2.2 Bxogbl DI1-DI4 moryT 6biTb 3anporpaMmupoBaHbl Ha paboTy B KayecTBe CYETYMKOB
MMMyNbCOB, Ha paboTy C 3HKoAepamMu, WUNU NepeBefeHbl B pexuM 06paboTku Mo npepbiBaHMIO
BbICOKOYACTOTHOrO Tanimepa (nogpobHee o6 atom pexume pabotel cMm. B PI1). MakcumanbHble
YacTOTbl BXOAHbIX CUTHANoB, KOTOPblE MOTYT BOCMPUMHMMATbL 3TW BXOAbl, NpuBeAeHbl B Tabnuue 3.1.

Ta6nuua 3.1
MakcumanbHas
Pexum pabotbl yacToTa K .
OMMeHTapumn
AWNCKPETHOro BxoAa BXOZHOrO
curHana, kg
[MpocTon AUCKPETHbLIV BXOA no1,5 OnpegensieTca gnuTtenbHocTbio umkna MNJ1K
CYeTYuK MMNynbCcoB no 10 Mpn koaddumumeHTe 3anonHexmns 0,5 (50 %)
Snkonep 103 Mpu oTkNYeHUN punbTpaumum
npebesra KOHTaKTOB
O6pabotka no MPEpLIBaHIIO no 25 Mpn koadhduumeHTe 3anonHexmns 0,5 (50 %)
BbICOKOYACTOTHOTO Taimepa

3.2.3 Bce «bbicTpodencTByolLmME» BXOAbl 06beauHsiloTCst B 0OLLyto rpynny (3nekTpuyeckue
napameTpbl cM. B Tabnuue 2.1) u ogHoBpeMeHHO paboTaloT B OAHOM M3 NEPEYUCTIEHHBIX PEXUMOB.

K KoHTponnepy BO3MOXHO MOAKMIOYMTL [ABa 9HKOZepa, Mpu 3TOM NepBbli  3HKOAEP
nopakntovatoTest k Bxogam DI1-DI2, a BTopoi aHkogep k Bxogam DI3-DI4, cootBeTcTBEHHO. JIMbO ecTb
BO3MOXHOCTb MOAKMIOYMTL OAMH SHKOAEP C ykasaTenem Hynesow MeTku (ABZ aHkogdep), mpu 3Tom
aHKoAep nogknoyaetcs k Bxogam DI1-DI2, a ykazaTenb HyneBow MeTKM nogkntoyaeTtcs k Bxogy DI3.
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3.3 UundposBkie BbIxoabl

KoHTponnep cogepXuTt uudpoBble (OUCKPETHblE) BbIXOAbl, KONMMYECTBO KOTOPbIX paBHO 12.
YnpaBneHue BbixoAamn OCyLLECTBNSETCA Nonb3oBaTtenbckorn nporpammon MNIIK.

3.4 AHanoroBble BXOAbl

KoHTponnep cogepXuT aHanoroBble BXOAbl, KONMMYECTBO KOTOpbIX paBHO 8. ObpaboTka
3Ha4YeHUN C BXOAOB OCYLLECTBIISIETCA MONb30BaTENbCKON Mporpammon. Kaxabl n3 BXO4OB MOXET
ObITb HACTPOEH HE3aBMCUMO OT APYrMX BXOAOB Ha paboTy B OAHOM U3 CrieAyHoLmnX PEXMMOB:

- n3mepeHue Toka oT 4 0o 20 MA;

—  unsmepeHue Toka ot 0 0o 20 MA;

—  unsmepeHune Toka ot 0 0o 5 MA;

—  un3mepeHune HanpsbkeHusi ot 0 go 10 B.

Mepvoa obHOBNEHNSA pe3ynbTaTOB U3MEPEHUSI MO KaxaoMy Bxoay paseH 10 mc.

PesynbTaTbl M3aMepeHns KaXaoro kaHarna mMoryT 6biTb He3aBMCUMO OT(UMbTPOBaHbLI C MOMOLLBIO
LmdppoBbIX hunbTPoB. Bornee nogpobHble cBeAeHUs O HACTPOVKE aHaNoroBbIX BXOAOB U3noxeHb! B Pr1.

3.5 AHanoroBble BbIxoAbl

KoHTponnep coaepxvT aHanoroBble BbIXoAbl, KONIMYECTBO KOTOPbIX paBHO 4. Tun aHanoroBbix
BbIXOOB 3aBMCUT OT UCMONHeHUs npubopa.

3.6 UHaukauua v ynpaBneHue

3.6.1 Ha nepegHiolo naHenb KOHTpornepa BbiBeAeHa CBETOAMOAHAS WHAMKALUMS O COCTOSIHWM
OVUCKPETHBIX BXOOOB U BbIXOAOB, HaNM4uu NUTaHUS,, HANMU4YMKM CBSI3W CO CPeaoW NporpaMMUMpOBaHus
CoDeSys 1 o paboTe koHTponnepa.

3.6.2 CeeueHue nHgukatopa «MNTAHUE» oTobpaxkaeT Hannyne nuTaHus KOHTporsnepa.

3.6.3 VHgukatop «CB#A3b» oTobpaxaeT COCTOsiHME MOAKIOYEHUST KOHTpomnnepa K cpeae
nporpammumpoBaHus CoDeSys. MNpu Hannumm cesasmn co cpegon CoDeSys, uHamkatop csetutcd. Ons
CBA3M KOHTponnepa co cpegon  CoDeSys MOxeT mcrnonb3oBaTbCA OAMH M3 kaHanoB — RS232
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(Debug), Ethernet nnu USB Device.

3.6.4 Vngukatop «PABOTA» oTOGpaxaeT COCTOsIHME TONb30BaTENbCKON  MPOrpammbi.
NHauvkaTop cBETUTCSH, ecnv Nonb3oBaTenbckas NporpaMma BbINOSHAETCS.

3.5.5 VHavkaTopbl BXOAOB M BbIXOAOB OTOBPaXKalOT COCTOSHWE COOTBETCTBYIOLLMX AUCKPETHbLIX
BXOZOB W BbIXOAOB KOHTponnepa. IHankaTopbl COCTOSIHWSI BXOL,0B CBETSITCS, €CMNN COOTBETCTBYHOLLWN
BXO[, 3aMKHYT.

3.6.6 Ha nepegHen naHenu UMeKTCSA TPY KHOMKK:

—  kHomka «F1» MOXeT NPUMEHSTLCS Kak AOMONMHUTENbHBIA AUCKPETHbIW CUrHan KoHTponsepa,
MCMOMNHALWMIA PYHKLMIO, 3ajaHHYI0 MoSfib3oBaTenbCckol nporpamMmmMoi. O6 MCMonb30BaHUM KHOMKU —
cM. pa3gen «Special input (CneunanbHbI AUCKpeTHbIN Bxoa)» B PI1;

—  kHonka «CrapT/CTon» npegHasHavyeHa [Ans 3anycka M OCTAHOBKWM MOMb30BaTENbCKOM
nporpaMMbl KOHTpOMnepa, OHa Takke MOXeT ObiTb HacTpoeHa ANsi UCNONb3oBaHWsA B KayecTBe
[OMOMHUTENBHOrO ANCKPETHOrO CMrHana KoHTponnepa — cM. pasaen «Button (KHonka)» B Pr1;

—  ckpbiTaa kHonka «COpoc» npepHasHaveHa AN nepesarpy3ku KOHTponsnepa, HaxaTb ee
BO3MOXHO TOMbKO TOHKUM NpeaMETOM AnameTpoM He 6onee 3 MM v AnnHoln He MeHee 10 Mm.

NMPUMEYAHUE Mocne 3anucu B KOHTpOMMep Mofib30BaTENbCKOW MporpaMmbl npu
nobomM  ero  BKMOYEHWM NporpamMMa  HauyvHaeT  BbINOMHATLCH
aBTOMaTUYeCKM (HaxumaTtb Ha kHornky «CTtapT/Cton» He TpebyeTcs).

3.6.7 B kopnyce KOHTpomnepa pacnonoXeH ManoMOLLHbIN 3BYKOBOW U3nyyaTesb, ynpaBnsembii
nonb30BaTeNbCKOM MPOrpamMmon Kak cneumnanbHbI ANCKPETHBIN BbIXO4 — CM. pasgen «Special output
(CrneumnanbHbIn AMCKPETHbIN Bbixod)» B PI1. N3nyyaTtenb MoxeT 6biTb MCNOMb30BaH, Hanpymep, Ans
aBapUNHOW CUrHanNW3auuMn Unu npu oTnagke nporpaMmel. YactoTta v rpoOMKOCTb 3BYKOBOTO CUrHana
(HMKCMPOBaHbI U He NoAnexaT U3MEHEHWIO.
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3.7 Yachl peanbHOro BpemeHu

KoHTponnep ocHalleH BCTPOEHHbIMM 4Yacamy peanbHOrO BpeMEHW, MUTaHue KOTOpbIX
OCyLLECTBMAETCA OT aBTOHOMHOrO MCTOYHUKA MUTAHWA — akKymynatopa. OHEprn MOMHOCTbIo
3apsHKEHHOro akKyMynsaTopa XBaTaeT Ha HenpepbiBHYIO paboTy YacoB peanbHOro BpeMeHu B TeyeHue
6 mecaueB. B cnyvae wusHoca, HenomHow 3apsigke, a Takke SKCniyaTauuu KOHTponmnepa npu
TemrnepaTtype Ha rpaHuuax paboyero guanasoHa Bpemsi paboTbl Yacos cokpaliaetcs. Paborta c
Yacamu pearnbHOro BpeMeHw (3agaHve unm nonyvyeHne BpemMeHmn 13 annapartHbIX 4acoB) — CM. pasaen
«HacTporika 4ononHUTenbHbIX yCTporcTe» B Pr1.

3.8 AkkymynsaTop

3.8.1 AKKymMynaTop, Ucnonb3yembli AN MUTaHWSA YacoB peanbHOro BpeMEeHW, AOMOSHUTENBHO
ABMAETCSH UCTOYHMKOM aBapuNHOIO MUTaHWSA MUKPOMpoLieccopa KOHTponnepa.

Mpy OTKNIOYEHUN NUTAHUS KOHTPOMMEP NEepexoauT Ha aBapuMHOE MUTAHWE U COXpaHsieT
NPOMEXYTOYHblE pe3ynbTaThbl BblMMCNEHUA u pabotocnocobHocTb noptoB Ethernet n RS-232 Ha
Bpemsi oT 2 go 30 cek, 3agaHHoe B napameTtpe «Backup working time» B okHe KoHdurypauus MNK
(PLC Configuration) (cm. PIT).

[Mpyn aTom nuTaHWe Ha BXOAHbIE W BbIXOAHbIE 3MIEMEHTbl KOHTpOnnepa He MOCTynaeT, U OHU
nepeBoAsATCS B BbIKMIOYEHHOE COCTOSIHUE.

3.8.2 ®yHKUMOHUPOBAHUE KOHTPONIepa Ha aBapuUHOM MUTaHUM COMPOBOXOAETCS MUraHWeMm
ceetogmoga «PABOTA». lNpu BKMOYEHUM NUTaAHWUS KOHTponnepa, paboTallero oT WUCTOYHUKA
aBapUNHOIO NUTaHWS, OH cpasy NPUCTYNaET K BbINOMHEHWUIO NONb30BaTENIbCKOM NporpamMmbl, He TpaTsi
BpeMeHu Ha 3arpy3ky sigpa CoDeSys, npu 3TOM COXPaHsIlOTCS BCE NPOMEXYTOYHbIE pe3ynbTaTbl
BbIYMCIEHNIA.

3.8.3 lMo ncTeyeHnn BpemMeHU paboTbl OT aBAPUAHOTO MCTOYHWMKA MUTaHWS U MPU OTCYTCTBUM
OCHOBHOMO  MWTaHWs,  KOHTPOMNep aBTOMaTM4ecku 3anucbiBaeT  Retain-nepemeHHble B
3HEproHe3aBUCKMYIO NaMATb U OTKMoYaeTcs (MpaBuna 06baBneHusa Retain-nepemenHbix cM. B Pl no
CoDeSys), npy 3TOM Yackl peanbHOro BpeMeHM OCTalTCsl B paboyeM COCTOSTHUN.
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(D NPEAYNPEXOEHME

Mpu nonHoM paspsiae akkyMynsiTopa BO3MOXHOCTb 3anucbiBaTh
retain-nepemMeHHbIe U 3HA4YEHNE TEKYLLEro BPEMEHU TepsTCS.

3.8.4 Bpemsi paboTbl Ha aBapUNHOM MUTaHWU 3aBUCUT OT OKPYXKatoLLel TemnepaTypbl, CTENEHM
3apsAKM U M3HOCA akKyMynsaTopa U MOXeT OblTb aBTOMaTUHECKN CKOPPEKTUPOBAHO KOHTPOMNEpOM B

CTOPOHY YMEHbLUEHUS.

3.8.5 lMpu BkOYEHUM KOHTpoOrniepa nocne ANUTENbHOro MponagaHus NUTaHWs ero BbIXOAb
nepeBoAsATCS B 3apaHee 3ajaHHoe «be3onacHoe COCTOsiHME», B KOTOPbIX HaxoddaTcs A0 3arnycka
nonb30BaTeNbCKOW NMPOrpaMmbl.

m NMPUMEYAHUE

«be3onacHoe cocTosiHMe» — 3TO COCTOSIHME BbIXOAOB KOHTPONNepa,
npy KOTOPOM MOAKIOYEHHBIE K HUM WCMOSHUTENbHbIE MeXaHW3Mbl
HaxoOATcA B COCTOSHUKW, Hambonee 6es3onacHoM Ansa obbekTa
ynpaeneHus, He MpMBOAALMM K ero rosiomke. 3HayeHue
«besonacHoro COCTOSIHUSI» BbIXOA0B 3afaeTcs npu
KOH(UryprMpoBaHum obnactu BBopa-BbiBoja B okHe KoHdurypauwms
MIK (PLC Configuration).
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4 WUcnonb3oBaHWe NoO Ha3HA4YeHUIO

Mepen wcnonb3oBaHMEM KOHTponnep HeobxoOWMMO —3amporpamMMupoBaTb, T.e. CO3haTb
nonb3oBaTenbCkylo nporpammy. [locne co3gaHust norb3oBaTenibckasi nporpamma MoXeT 6GbiTb
coxpaHeHa B 3HeproHe3aBucumMon Flash-namatu KoHTponnepa u 3anyckaTbCsi Ha BbIMOMHEHWE nocne
BKIIOYEHWSI MUTaHWS UNW nepesarpyskv — cM. pasaen «CoxpaHeHre nporpamMMbl B NaMsiTW KOHTpOIiepa»

B PTl.

MporpammupoBaHne ocyulectensietca ¢ nomoupto MO CoDeSys 2.3. [Ana cBsi3n co cpepow
nporpammumpoBaHus CoDeSys moxeT ncnonb3oBaTbCst OAUH U3 MHTepdencoB KoHTponnepa: RS-232-
Debug, USB-Device nnu Ethernet — cm. pasgen «[poekT. YctaHoBka cBasu ¢ MJTK» B PI1.

Ha pucyHke 4.1 npvBegeH npumep noakntoyeHust koHTponnepa k MK ans nporpamMmupoBaHus
yepe3 uHTepenc RS-232-Debug. Mpu 3TOoM wucnonb3yetcs kabenb nporpammupoBaHusi KC1,
BXOASILLMIA B KOMMNNEKT nocTtasku. Kabenb Bkntovaetcs B rHe3no (Debug RS-232), pacnonoxeHHoe Ha
nvueBon naHenu koHTpornnepa. OTBeTHasa YacTb kabensi nogknioyaetcs k COM-nopty MMK.

(D NPEAYNPEXOEHNE

MogakntodeHne kabensi nporpammupoBaHns KC1 ocyluectsnsieTcst npu
OTKIIOYEHHOM MUTaHuM KoHTponnepa u MK (unn xota 66l ogHoro us
3TUX ycTpoucTts). Ecnm oTknioveHne nutaHma koHTponnepa u K
HEBO3MOXHO, TO B NepByto ovepeab kabenb nogkntoyaetcs k MIK160,
satem k COM-nopty [1K; npeanBapuTenbHO cnedyeT KOCHYTbCH
MeTannM4yeckon YacTblo coeauHuTens kabens MeTannu4yeckoro
kopnyca COM-nopta T[IK pana BblpaBHMBaHUS  3MEKTPUYECKUX
noteHumanoB koHTponnepa u MNK. HeBbinonHeHne aTnx TpeboBaHui
MOXeT npmBecTu k nospexaeHunio COM-nopra TMK.

MopgknioyeHue koHTponnepa k K yepe3d nopt USB-Device ocyuwiecTtBnsieTcs CTaHAapTHbIM
kabenem Tuna A-B, He BXOZALMM B KOMMMNEKT nocTaBku. [nuHa kabens He gormkHa npesbiwatb 1,8
M. MoaknioyeHre ocyLLEeCTBIAETCS nocne noAayy Ha KOHTPOMMep HanpsKeHWUs nNuTaHus U cnyctsa 3 -
5 cekyHf, HeOBXOAMMBIX A 3arpy3ku KOHTpornepa.
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NPEOQYNPEXAOEHUE |Mocne nporpamMmunpoBaHns KOHTponnepa kabenb nHTepdeinca USB-
Device HeobxoauMO OTKMOYUTL, HEe [onyckaeTcsl JKchnyaTauusi
KOHTpoOnnepa C MOAKMYeHHbIM kabenem. [pu HeobxoaumocTu
OCyLLEeCTBIeHUs CBsI3W ncnonb3ayeTcs Ethernet.

MoOunbHLIA KOMNBIOTED KomneloTep oneparopa

PucyHok 4.1 — NMoakntoveHue koHTponnepa kK MK ans nporpammupoBaHus
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Bonee nogpo6HO nporpamMmmmnpoBaHne KOHTpornepa onucaHo B Pr.
Bpems peakumm oUCKPETHbIX BXO4O0B/BbIXO40B

BpeMﬂ peakunmn 3aBUCUT OT TUMOB NPUMEHAEMbIX BXOO0B/BbIXOA0B. AHanuTuyeckoe BblpaXxeHne
Ana onpegeneHna BpeMeHu NosIHOro OTKIIMKa KOHTponepa (TOTKJ'I) nveet Bng

ToTtkn = TBx + 2. Tuukna + TBbIX,

roe TBX — BpeMs peakuuv Bxoda Ha usaMeHeHne hr3nyeckoro curHana (Bkrnovas punbTpaumio).
Mo ymonuaHuio 3HayeHus ans obbluHbIX BxogoB — 1,0 mc, ans 6bictpogencTeytowmnx Bxogos — 0,02
MC (B Tabnuue 2.1 [aHHbI nNapameTp HasbiBaeTcs «MuHMManbHasi ANUMTENbHOCTb WMMMYMbCa,
BOCMPUHMMAEMOro AUCKPETHLIM BXOAOMY);

Tuumkna - Bpemsa uukna [MK. YcTaHoBNeHHOe 3HavyeHwe Mo ymonyaHuio — 1 mMc
(ctabunusuposaHHoe). HactpavBaetca B okHe «KoHdwurypaums [JIK (PLC Configuration)» MO
CoDeSys. OnuTenbHOCTb LMKINA MOXHO Yy3HaTb, MOAKMIOYMB MOAYMb CTaTUCTUKW, — OH NogpobHO
onucaH B PIT;

TBbIX — 3agepXka Ha cpabaTbiBaHue Bbixoda. 3HavyeHust Ansi penemnHbIx BeixogoB — 50 Mmc;

MpumMepbl pacyeTa BpeMEHW TMOMHOTO OTKMMKA KOHTpomnepa Ans pasHblX BapuaHToB
MCMNONb30BaHUsl BXOAOB M BbIXOAOB MPUBEAEHbI HUXKE.

Mpumep 1 — [lpu ycraHoBke MuHMManbHoro umkna [JIK ¥ ucnonb3oBaHuM BbICTPbIX
BXOAOB,3afepxka otknuka MNJIK nonyyaetcsa pasHou:
Totkn = TBx + 2-Tuukna + TBbix = 0,02 + 2 - 0,25 + 50 = 50,52 mc.
Mpumep 2 — lpu ycTaHoBke duKcupoBaHHOM AnuTenbHocTn uukna 1K paBHon 1 mc u
MCMoNb30BaHMN 0BbIYHBIX BXOAO0B 3agepka oTknuka MK nonyyaetca paBHoii:

Totkn =TBx + 2-Tuukna+ TBbix =1+ 2 -1+ 50 =53 mc.
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Bpems peakuum aHanoroBbix BXOA40B/BbIXOA0B

Bpewmsi 3agepxkn aHanoroBoro Beofa BkMoYaeT B cebsl crieaytouime cocTaBnsioLime:

—  Bpems 3agepXku BXOAHOro undgposoro dunstpa, TBX.¢.;

—  Bpems 3a4epPXKn BbIXOOQHOTO unbTpa, TBbIX.¢.;

—  nepwuopg onpoca aHanorosbix Bxofos, 10 mc;

—  Bpewmsi nepegaudv pe3ynbTaToB U3MEPEHUSI B OCHOBHOW KOHTpOIIep, 2 McC ;
—  Bpemsi 06paboTKu NPUHATLIX pe3ynbTaToB M3MepeHus, 5 Mc;

—  Bpewms uukna MK, Ty,

Tin =TBxd + TBbixc + 17 mc + Ty

Bpewms 3agepxku BxogHoro dunbTpa (TBx.ch.) B 3aBUCUMOCTM OT Tuna unbTpa:

—  unbTp oTKMo4eH — 0 Mc;

- 50 'y nepsoro nopsgka — 20 mc;

— 50 I'y BTOpOro nopsigka — 40 mc;

- 50 Ny yeTBepToro nopsigka — 80 mc;

— 200 Ny nepsoro nopsigka — 20 mc.

Bpewms 3agepxku BbixogHoro punbtpa (TBbIX.h.) B 3aBUCMMOCTM OT Tuna dunbTpa:
—  ckonb3swero cpegHero: N-5 mc, rae N — anuHa dwnbsTpa (o1 0 go 16);

—  9KCMoHeHumanbHbI: T-7 mc, rae T — noctosiHHas Bpemerm (o1 10 go 10000 mc).

Mpumep 3 — Npun ycTtaHoBKe hrkcpoBaHHON anutensHocTy uukna MK pasHon 1 mc, BxogHoro
¢dunbtpa 50y 1 nopsigka, BbIXOAHOTO UMbTPA CKOMb3SLWEro CpeaHero AnuHon 4, 3agepxkka
aHarnoroBoro BBoAa nory4yaeTcs paBHOM:

Tin=20+20+17 +1 = 58 mc.
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Bpemsi 3agepKkn aHanoroBoro BbIBOA4A COCTOUT U3 CIEAYIOLLMX COCTaBMAOLLMX:
- Bpems umkna MK, Tu;
—  Bpemsi nepegayys 3HAYEHUs aHanNoroBOrO BbIXOA4A W3 OCHOBHOMO KOHTposnepa B
BCroOMoraTernbHbln KOHTponnep, 60 mc;
—  BpewMsi Nepenayy 3Ha4YeHUs aHaroroBoro BbIXoAa 13 BCrOMoraTeribHOro koHTponnepa B LIATT:
— 20 mc gns ucnonHeHun «M» n «Y»;
— 2,5 MC Ans UCnonHeHust «Ay».

Mpumep 4 — [Ins KOHTpoOnnepa UCMoNHEHUst «A», Npu yCTaHOBKE (PUKCUPOBAHHOW ANUTENBHOCTH

uukna MIK pasHon 1 Mc, 3agepkka aHarnoroBoro BbIBOAA NOSy4aeTcsi paBHON:
Tin=1+60+25 = 63,5mc.
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5 Mepbl 6e3onacHocTu

5.1 Mo cnocoby 3aluTbl OT MOPAKEHUS] IMEKTPUYECKUM TOKOM KOHTPOISIEp COOTBETCTBYET
knaccy Il no FOCT 12.2.007.0-75.

5.2 Mpwn akcnnyaTaumm u TexHW4eckom obcnyxuBaHuM Heobxogumo cobnogate TpeboBaHms
FOCT 12.3.019-80, «[MpaBun akcnryaTaumum 3neKTpoycTaHOBOK NoTpebutenen» u «MpaBun oxpaHbl
TpyZa npu aKcnnyaTaummn aneKTpoycTaHOBOK NoTpebuTenei».

5.3 OTKpbITble KOHTaKTbl KNEMM KOHTpOMMepa Npu aKkCnnyaTauun HaxoaaTcsa Nof HanpsbkeHnem
BenuynHon fo 250 B. lobble noaknmioyYeHWst K KOHTpornepy U paboTbl MO ero TEXHWYECKOMY
obCcnyXvBaHUIO NPOU3BOAATCS TOMbKO MPU OTKIMIOYEHHOM MUTAHWM KOHTPOMMepa U NOAKMOYEHHbIX
UCMOMHUTESbHBIX MEXaHU3MOB.

5.4 He ponyckaeTcs monagaHve Bnary Ha KOHTaKTbl BbIXOAHbIX COeAVHUTENel u BHYTPeHHWe
aMneMeHTbl KOHTponsepa. 3anpeLlaeTcs UCNONb3oBaHWE KOHTponnepa npu Hanuuum B atmocdepe
KMCIOT, LenoYyeil, Macen 1 NHbIX arpecCcyBHbIX BELLEeCTB.

5.5 lMopgknioveHne, perynupoBka W TexHM4eckoe OBCNyXuBaHWe KOHTponnepa AOMKHbI
NPOU3BOAUTLCA  TOMbKO  KBANMUMUUMPOBAHHLIMU  CheuuanucTaMmu,  U3yumBLUMMK  HacTosilee
PYKOBOZCTBO MO 3KCMnyaTaumu.

5.6 lMpn NpMMeHeHUN KOHTPOMNEPOB Ha obbekTax, NMOAKOHTPONbHLIX PefepanbHOn crnyxbe no
3KOMOrMYECKOMY, TEXHOMOrM4yeckomMy U atomHoMmy Hagsopy (®CIOTAH), obbektax opraHoB
6e30MacHOCTM U OxpaHbl MpaBonopsigka WM WHbIX OBbekTax, NOTEeHUManbHO NpPeacTaBnsoLWMX
OMacHOCTb ANS1 XW3HW 1 300POBbS OKpYXatoLLux, TpebyeTcsa obasatenbHas 3awwmTa naponem MIK.

TpeboBaHus k naponio:

e [AnvHa napons AorkHa CocTaBnsiTb He MeHee 8 cMMBOIOB U He 6onee 32 CMMBOIOB;

e Maposib AOMKEH coaepXaTb OykBbl NaTUHCKOrO andasuta u uudpsbl.

PekomeHayeTcsa nepuoamnyeckas cMeHa naponsi (He pexe 1 pasa B 3 mecsua). He pgonyckaetcs
nogknoyaTb KOHTponnep K rnokanbHon cetu Ethernet, umetowel Bbixog B ceTb Internet, 6e3
obecneyeHnss HafleXHbIX CPEACTB MEXCETEBOrO 9KpaHUpoBaHus. Pusnyecknii 4OCTyN K KOHTpOmnepy
O0rkeH ObITb paspeLleH ToNbKo KBannuLMpoBaHHOMY 06CIyXVBatOLLEMY NEPCOHANY.
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6 MoHTax ¥ nogroToBKa K pa6oTte

6.1 YcTtaHOBKa KOHTponnepa

6.1.1 Mpu MOHTaxe KOHTPONNEPOB HEOOXOAUMO  yuuTbiBaTb Mepbl  6Ge3onacHocTu,
npeacTaBneHHble B pasgene 5.

6.1.2 Mpu MOHTaxe ANs KOHTpornepa npeaBapuTenbHO MOAroTaBNMBaETCA MECTO B LIKady
anekTpoobopynoBaHus. KoHCTpykuusi wwkadha fdormkHa obecrneynBaTh 3alluTy KOHTponnepa oT
nonagaHusi B HEro Bnaru, rpsiav U NOCTOPOHHUX NPEAMETOB.

6.1.3 KoHTponnep 3akpennsetcs Ha DIN-peiiky wnu  BHYTPeHHIOWO CTeHy Likada
3aLlenkaMmu BHU3.

YctaHoBka  koHTponnepoB Ha DIN-peiike  ocywecTBnsetcA B  cneayolen
nocriefoBaTeNnbHOCTHU:

—  npomsBoauTtca nogrotoBka Ha DIN-peike MecTta [ns yCTaHOBKM KOHTponfepa B
COOTBETCTBMM C pasmepamu, NpvBegeHHbIMY B [MpunoxeHun A,

—  KoHTponnep ycTtaHaBnueaetcs Ha DIN-peliky B cooTBeTCTBMM C pucyHkom 6.1, a) no
crpenke 1;

—  KoHTponmep ¢ ycwunivem npwikumaetcs K DIN-peiike B HanpaBneHun, mnokasaHHOM
cTpenkon 2, 0o ukcaumm 3aLlenku;

— Aana cbema koHTpornepa ¢ DIN-peiikn B MpoylIMHbI 3allenok BCTaBMsATCS OCTPUS
OTBEPTOK (CM. pUCYHOK 6.1, 6), 1 3allenkn ogHOBPEMEHHO OTXUMAKTCA Mo cTpenke 1, nocne 4yero
KoHTpornnep otBoautcs ot DIN-peviku no cTpenke 2.
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PucyHok 6.1 — MoHTax KoHTponnepa c kpenneHuem Ha DIN-peiiky
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YcTaHOBKa KOHTPOMMNEpPOB Ha LlMTe YNpaBNeHUA OCYLLeCTBNAETCA B crieaylowen
nocneaoBaTenbHOCTH:

—  MpOW3BOAMUTCS MOArOTOBKA Ha LUMTE YNpaBreHWs MecTa Ans yCTaHOBKW KOHTponnepa B
COOTBETCTBUM C pasmepamu, npusegeHHbIMU B Mpunoxexun A,

—  KOHTpOnJep yCTaHaBNMBAaeTCA Ha LUTe yNpaBneHns u 3akpennseTtcs 2-mMa BuHTamu M3, He
BXOASALLUMMYM B KOMNMEKT NocTaBku. [Ans KpenneHust NCnornb3yloTcs NPOYLLMHBI KOpryca KOHTponmnepa.

6.1.4 Tpu MoHTaxe crnegyeT OCTaBWUTb 3a30pbl MEXAY CTEHKaMW M KOprycoM KOHTponnepa He
MeHee nokasaHHbIX Ha pucyHke A.4 (MpunoxeHune A).

6.2 MoHTaX BHeLUHUX cBA3en

6.2.1 O6wme TpeGOBaHUA K MOHTaXHbIM NPoBOAAM

Onsi obecneyeHuss HaOeXHOCTU BNEKTPUYECKUX COEAMHEHU PEKOMEHAYETCsl MCMOib3oBaTh
TOnbKO MefHble nposoAa. MNpoBoa nepes coeaMHeHWEM HeobBXOAMMO 3a4UCTUTB Ha ANMHY 5 MM, C
TakuM pacyeToM, 4TOGbl Cpe3 W3oNAUMU NMOTHO Npwuneran K KNeMMHOW KOMoake, T. €. 4ToObl
OrofeHHble y4acTKkM NMpoBoAa He BbICTynanu 3a ee npegenbl. Ons rubkoro (MHOroXunbLHOro) Nposoaa
criegyeT  UCMOMb30BaTbCA  OOXWMHbIE BWMOYHbIE HAaKOHeYHWKW (Hanmpumep, Twuna HBWA1,5-3,
PUCYHOK 6.2).
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PVICYHOK 6.2 — MNMoAroToBKa MHOTOXMWUITbHOTO nposoga AnA MOHTa»xa ¢ HAKOHe4YHUKOM

36



BxogHble Lenu ynpaBneHus

MakcumanbHoe CeYeHVe MPOBOAOB, MOAKIMOYAEMbBIX K KIeMMaM MpU MOHTaXe XECTKAM W
rM6KkUM rpoBogoM — 1 MM’ (cooTeTcTBYeT 18 AWG).

MuWHUManbHOE CeyeHne NPOBOAOB, MOAKMIYAEMbIX K KeMmaM ynpasnenus 0,25 Mm>,

Llenn nuTaHusA n BbixoaHble

MakcrmanbHoe cevyeHve nNpoBOAOB, MOAKMIOYAEMbIX K KIeMMaM MNpU MOHTaXe >KECTKUM
npoBoaoM — 1,5 Mm? (Mnu 2x0,75 Mm?) (cooTBeTCTBYET 16 AWG).

MakcmanbHoe cedyeHvWe MPOBOAOB, MOAKMIOYAEMbIX K KIeMMam MNpu  MOHTaxe mbkum
nposoaom — 1 Mm? (cooTeTcTBYET 18 AWG).

MuvHuManbHOe ceveHve NPoBOAOB, NoAKMYaeMbIx K knemmam 0,25 MMZ.

Knemmbl KoHTponnepa cnegyeT 3atarmBaTthb ¢ ycunvem 1,95 kr/cm.

Ona  ynoGCcTBa NOAKMIOYEHWIA  KMEMMHbIE  KOMOZKM KOHTpOSnepa SIBASOTCA  CbeMHbIMM
(cm. npunoxenue ). [OnA OTCOEAMHEHWS KMEMMHbIX KONMOAOK HeobXooMMO CHATb  KPbILKY
KOHTpONmnepa, BbIKPYTUTb BUHTbI M CHATb KOMOAKW B HanpaBfeHWW, ykasaHHOM Ha pucyHke [.1
cTpernkamu.

NMPEAYNPEXAEHME |He cregyeT yknagbiBaTb CUrHanbHble NpoOBOAa B OAMH XKIyT WM
kopob c cunosbiMM MpoBodamu. Ons 3awmTbl Lenei OT BAMSHUS
BHELUHWX  HaBOAUMbIX  MOMEX  PEKOMEHAyeTCs  MPUMEeHATb
3KpaHMpoBaHHble kabenu.

6.2.2 Moaknio4veHne NUTaHus

Mutanne koHTponnepa [MN1IK160-220.X-X cnegyeT ocCywecTBNATb OT  pacnpefeneHHown
nuTaroLLEN CETU, HE CBSI3aHHOW HEMOCPEACTBEHHO C MMTAHWEM MOLLHOrO curioBoro obopyaoBaHusi. Bo
BHELUHEN Lenu peKoMeHOyeTCsi YCTaHOBWUTb BbIKNtoYaTenb, obecrnevmBalolLMil  OTKIHOYEHNE
KOHTpomnrepa OT ceTu. He cnepyeT OCYLUeCTBNSATb NUTaAHUE Kakux-Nnbo YCTPOWCTB OT CeTeBbIX
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KOHTAKTOB KOHTponnepa.
Mutanne koHTponnepa [11K160-24.X-X pekomeHayeTcs OCYyLWEeCTBNATb OT  flI0KanbHOro
MCTOYHUKA NOAXOAALEN MOLLHOCTW, YCTAHOBIIEHHOTO COBMECTHO C KOHTPOMfnepom B  LiKady
anekTpoobopyaosaHus. Mpyu nuTaHun OT pacnpefeneHHow cetn TpebyeTcs ycTaHaBnueaTb nepef,
KOHTpONnepom ceTeBon unbTpP, NOAABMAIOLLUIA MUKPOCEKYHAHBLIE MMMYIIbCHBIE NMOMEXY.

NMPEAYNPEXOEHUE |KoHuTtponnepbl mogenen T[MNIK160-24.X-X He wMelOT 3awmTbl OT
nepenosnoCoBKN NUTAHUS.

CxeMbl NOAKMIOYEHUs NUTaHWA nNpeacTaeneHsl B MNpunoxexHun b.

6.2.3 MoakntoyeHne BXOAOB U BbIXOA0B

6.2.3.1 lNogknoveHne WMCTOMHUKOB CUIHarnoB K AMCKPETHbIM BxO4aMm, a TakkKe NOAKIoYeHue
MCMOMHNTENbHBIX MEXaHU3MOB K [AMCKPETHbIM BbIXO4AM OCYLUECTBNSIOTCA B COOTBETCTBUM CO
cxeMamu, npusegeHHbIMu B [NpunoxeHun B.

6.2.3.2 PeneliHble U TPaH3UCTOPHbIE BbIXOAbl HE UMEIOT BHYTPEHHEN 3aLuThl OT neperpysku. No
3TOW MNpuWYMHe criedyeT WCMoNb3oBaTb SMEMEHTbl 3aluMThbl, MoKa3aHHble Ha pucyHkax B.6...B7
(MpunoxeHue B).

6.2.3.3 [ns WHOYKTVMBHbLIX Harpy3oK, Hanpumep, npu WCMONb30BaHUN KOHTAKTOPOB WIU
MarHWTHbIX KInanaHoB, yrnpaBnsieMbIX NOCTOSHHBIM HanpsXkeHveM, HeobxoanMOo Bcerga Mcnonb3oBaTb
6e3HepUMOHHbIe Anoabl. ATU ANOAbLI YAacTO YCTaHABMMBAKOTCS B yrNpaBnseMble YCTPOUCTBa 3apaHee.
Ecnu e oHW He yCcTaHOBIEHbI, TO He0BX0AMMO 06ecneUnTb X MOHTaX.

6.2.3.4 Ecrnm uWHOYKTVMBHbIE Harpyskud BKIIOYAKOTCA PerneviHbiMW BbIXOA4amy C MNepeMEHHbIM
HanpsbkeHneMm, cnegyeT npedycmoTpeTb RC-Lenouky, CHWXaloWwylo MNUKOBOE HanpshkeHne npu
BKIMIOYEHUN Harpysku u, Gnarogaps 9TOMy, 3alMLLaloLLlyl0 KOHTaKTbl perne OT MNoBpexaeHun npu
MCKPOBOM pa3psige.
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6.2.4 MopknioyveHue uHTepdpeica RS-485

MoakntoyeHne BLINOMHSAETCS MO ABYXNPOBOAHOM CXeMe BUTOW Napol NpoBoAoB C cobriiofeHnem
nonsipHocT. MoHTax crieayeT npou3BOAWUTL MPU  OTKIMIOMEHHOM HAMpshKeHWW NUTaHUsi BCEeX
ycTponcTB cetn RS-485. [inuHa nuHuM cBS3W JorkHa ObiTb He 6onee 1200 metpos. [Mposog A

noakn4yaeTcda K BbiBOOY A
COOTBETCTBEHHO.

Iil NPUMEYAHUE

(D NPEAYNPEXOEHME

KOHTponnepa, nposog B nopakniouaeTcs kK BbiBogy B koHTponnepa,

O6Go3HaueHe KOHTakToB WHTepdeiica RS-485 B  npubopax
npousBoAcTBa ApPYrMx upmM MOXeT ObiTb CneayoLmMm: KOHTakTy A
cooTBeTCTBYeT 0b603Ha4eHue «Data+», koHTakTy B — «Data—».

KoHTponnep cnpoekTMpoBaH Tak, 4TO OH BKIo4aeTcs B ceTb RS-485
kak Master (Begywimini npubop), U B HEro BCTPOEHbI PEINCTOPSI,
onpefensiowne COCTOSiHME TVHWM MpWU OTCYTCTBMM nepepayn. B
CBS31 C 3TUM He [oMycKaeTcs BKIoYaTb B OAMH CerMeHT ceTn RS-485
6ornee 6 KOHTPONIEPOB, OaXe €ClM OHW HacTpoeHbl Ha paboTy B
pexume Slave (Begombln npubop). MNMpyu HeobxoaAMMOCTU BKIIOYUTH
6onee 6 koHTponnepoB B ceTb RS-485 unu pasgenutb ceTb Ha
HECKONMbKO CErMeHTOB, UMM WUCMOMb30BaTb YCUNUTENW/MNOBTOPUTENM
nHTepdenca RS-485 tuna AC5 (cm. pucyHok 6.3).
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6.3 MNoaknrouyeHue ycTponcTB K uHTepcercam MNMIK160
Cnocobbl NoAKIMOYEHNA YCTPONCTB K Npubopy NpuBeAeHbl B Tabnuue 6.1.

Ta6nuua 8.1
Mopkntoyaemoe MopT KaGenb Homep KommeHTapumn

YCTPOWUCTBO pUCYHKa
Moaynu RS-485 Butas napa - MogkntoyeHne npousBoanTb Mpwu
BBOAa/BbIBOAA OTKITIOYEHHOM HanpskeHun
Mx110, naHenu nUTaHWs BCEX YCTPOUCTB CeTU
MHOMKaUMK, a Takke RS-485*. InnuHa NUHUM CBSA3UN He
no6oe, bonee 1000 M. CobnoagaTtb
nopaepXxueatoLLee NoONSpHOCTb.
RS-485 1 npoTokonbl
13 Tabnuubl 3.2
Manenu nHgukauum | RS-232 KC2 r2,r3 MopkntoyeHve Heobxoanmo
nraz2o, Debug Npou3BoANTbL NPU  OTKIKOYEHHOM
Cn270,CN3xX, a HanpsbkeHun nutanmsa  TJIK n
Takke noboe RS23D NOAKN0YaeMoro yCTpONCTBa*.
YCTPONCTBO, OnvHa kabensa He  gomkHa
nopaepXxvsatoLLee npeBbiaTh 3 M.
RS-232 n npoTtokonbl
13 Tabnuubl 3.2
MK, cBa3b co Ethernet Ethernet UTP rs5 OnuHa kabens He  OONKHa
SCADA-cuctemon Cath npesbiwatb 100 m.
IMK, ycTtaHoBka cBsa3u | Debug KC1 r1 MopknoyeHne kabensa KC1
CO cpepnou RS-232 ocCyLLecTBNsieTCA Npuy
nporpaMMmpoBaHus oTkntoueHHoM nutaHum MIK n
CoDeSys NnepcoHanbHOro KoMnbTEPa™™.
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OkoHyYaHue Tabnuubi 8.1

Mopkntoyaemoe MopT Kabenb Homep KommeHTapun
YCTPOWUCTBO pUCYHKa

Moaem NMMO01, Debug KC3 r.4 Mpw nogkntoveHnn mogema K

MOAEeMbl OPYrnX RS-232 nopty Debug RS-232: Ha KC3

npoussoauTenewn HeobxoaMMOo yCTaHOBUTb
nepekroyvaTernb B NMonoXeHue
“OFF”.

MK, yctaHoBka UsB USB B - USB - [OnvHa kabens He AomkHa

CBSI3M CO cpeom Device A npesbiwaTb 1,8 M.

nporpaMmmmpoBaHus
CoDeSys

MopaxnoyeHne ocyLLecTBNSETCS
nocne nogayu Ha MNJIK
HanpshKeHWsi IUTaHKs 1 CnycTs
3 -5 cek, HeobxoaumbIX ANs
3arpysku MNK.
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(D NPEOYNPEXOEHUE

* Ecnn AaHHOe YCroBMe MO KakuM-MBo npuyuHaMm He MoXeT ObiTb
BbIMOIHEHO, TO HEOOXOAMMO OTKIMIOYUTL NUTaHUe XoTs Bbl OAHOMO U3 3TUX
YCTPOWCTB.

**Ecrm  otkmtodenne nutanma  TJIK mn MK HeBo3moxHO, TO
peKoMeHyeTCs CreayoLLMIA NOPSAOK NOAKMoYeHUs kabens:

—B nepBylo ovepedb, kabenb nogknovaetcs kK MK ¢ nomolsio
pasbema Ha nepegHe naHenu;

— 3aTem kabenb HeobxoaMMo noaknuMTL K COM-NopTy KOMMLIOTEPA;
npeaBapuTeribHO Ans BblpaBHUBAHWS dnekTpudeckux noteHumanos MK n
KOMMblOTEPA CriedyeT KOCHYTbCA METannM4Yeckon YacTblo pasbema kabens
MeTannuyeckoro koprnyca COM-nopTta komMnbioTepa.

HeBbInonHeHue 3Tux Tpe6oBaHMI MOXET NPUBECTU K
NOBPEXAEHUIO NOPTOB YCTPOUCTB!
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[o 6 wryk M1K160
A

- —
KoHTtponnep Kontponnep KoHtponnep
NJK160 MNK160 MJIK160
RS-485 RS-485 RS-485
[AlB] [A]B] [A]B]
/ — — L

MosTopUTens
CUrHana

Buras napa

RS-485
K apyrum M/1K160

PucyHok 6.3 — NMpumep cxembl NOAKNIOYEHUA B ceTb Gonee wecTU KOHTPONNEpoB

6.2.5 MopkntoyeHue k nHTepdency RS-232
MopknioyeHne ocyllecTBnAeTca cTaHdapTHeiM kabenem KC2 «MJIK-lMarenb» (He BxoauT B
KOMMMEKT MOoCTaBkW, NpuobpeTaeTcst oTAENbHO), kabenem ans nporpammupoBaHus (kabenb KC1 un3
KOMMNIeKTa MocTaBkv) wnu kabenem, M3rOTOBMEHHBIM MO CXeme, MPUBEAEHHOW B npunoxeHun I
MopknioyeHne HeobxoaMMO NMPOM3BOAWTL MPW OTKIIOYEHHOM HAanPsSHKEHUU MUTaHUS KOHTponnepa u
nogkroyaemMoro yctTpoicTaa. [inuHa kabens He JOrmkHa NpeBbilaTh TPEX METPOB.
MopT Debug RS-232 B ocHOBHOM npefHasHayeH Ansi NporpaMMupoBaHust KOHTporinepa yepes
COM nopt lNMK. B cnydyae HeobxogumocTn nogkntodenus k nopty Debug RS-232 vHbIX ycTpoKcTs,
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MMetoLWwnx BbIxogHoW MHTepdernc RS-232C, Heobxogmmo Bocnonb3oBatbes kabenem KC2 «MNK-
MaHenb» (He BXOAMT B KOMMMEKT MOCTaBkW, npuobpeTtaeTcsi OTAenbHO) unu  kabenem,
CaMOCTOSITENbHO M3roTOBIEHHBLIM NO CXeme, npuseaeHHo B Mpunoxerun I

Mopt Debug RS-232 moxeT paboTaTe B ABYX pexumax (3aBUCAWMX OT TWUMa UCMOMb3yemoro
kabens):

— Aans kabena KC1 nopt paboTaeT B pexxume obMeHa no npotokony Gateway;

— ans apyrux kabenei nopT paboTaeT B CTaHAAPTHOM PeXnMe.

NPEAYNPEXAEHME [OnpepeneHve  (OeTekTMpoBaHMe)  pexuma  paboTel  nopTa
OCYLLECTBNSAETCS NPU BKIOYEHUM NUTAHUS KOHTpOInepa.

MogknioyeHne mogemMa K KOHTPONnepy OCyLLECTBASETCA Yepes3 nocnegoBaTtenbHbln nopT Debug
RS-232 unu uyepes nopt RS-232 ¢ nomowbto kabens KC3 «MJIK-Mogem» (He BXOAUT B KOMMMEKT
noctaeku, npuobpetaeTca OTAENbHO) Wnu  Kabenem, CaMOCTOATENbHO W3rOTOBMEHHBIM B
cooTBeTcTBUM € pucyHkom .3 (Mpunoxenue ). Ha kabene KC3 «MJIK—-Mogem» Heobxogumo
yCTaHOBUTb Nepekrnovatens B nonoxeHne «ON», ecnu koHTponnep GydeT ucnonb3oBaTbCcs ANsi
cBsA3n co cpepon CoDeSys, n B nonoxexnne «OFF» B cnyyae paboTbl Mo ocTanbHbIM MPOTOKONaM.
MpoToKkonbl U HACTPOWKM NpUBEAEHbI B Tabnuue 2.2.
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PaBouas ctaHums Ceregoii

KOHUEHTpaTop
(HUB)
)
g
]
=
w
Cerb npeanpustia (yposexs ACYMN)
K MK Ne2 Ethernet
K UK Ne3 Ethernet Tncxperso
MNakxens AaT4MKH Moaynu eeona/ssieona Mx110
one| a u BxoHble A
ﬂ CHrHanbl | AHanorosbie AN0roBbie
- (chaz M QMCKPETHBIE W INCKPETHBIE
JaT4MKm JIaTYMKM

MIK160 Net 0 Moayns Net - - - < Moy ...

Tl (T
W ACaMI
o L tllll |-
@ McnonHuTenbHbie '
MEXaHU3MbI ¥ Cets RS-485

PucyHok 6.4 — Mpumep CTPYKTypbl COeANHEHUIA NPU UCMONIb30BaHUA KOHTPOssiepa B cUctemMe
ynpaeneHus
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6.4 Mpo6HbIN Nyck

6.3.1 Ecnu koHTponnep Haxoauncst AnuTenbHoe Bpems npu Temnepatype Hwke MuHyc 10 °C,
TO neped BKIOYEHWEM UM Hadvanom paboT C KOHTpPOMnepom HeoOGXOAUMO BbiaepxaTb €ero B
nomeLleHnn ¢ TemMnepaTypon, CoOoTBeTCTBYyloWelN paboyemy ananasoHy (o1 muHyc 10 go +55 °C), B
TeyeHve He meHee 30 MUH.

6.3.2 Mepen nopjadve’t nNWUTaHWA Ha KOHTponmnep crnegyet MNpoBepuTb  NPaBUNbHOCTb
NOAKIMIOYEHUST HANPSHXKEHUS U ero ypoBeHb. [ing Mofenen ¢ nUTaHueM nepemMeHHbIM TOKOM:

—  Npu NOHWXKEHHOM HanpspkeHun (Hwke 90 B) koHTponnep pabotaTtb He ByaeT (oTknounTCS —
TOYHBIV NMOPOT OTKIMIOYEHNS HE PErnMaMeHTUpyeTcs);

—  Npu NpeBbILLEHNM HanpsxxeHns (6onee 264 B) Bo3aMoxeH BbIXog KOHTpONepa u3 CTposi.

[ns mopenen ¢ nUTaHNEM OT UCTOYHUKA NMOCTOSIHHOTO HaMpPsXKEHWs:

—  Npu HanpskeHun Hwke 22 B, paboTa koHTponnepa He rapaHTUpyeTtcs (KOHTponnep
npekpaliaeT (YHKLUMOHNPOBATb, OQHAKO, U3 CTPOS HE BLIXOAUT);

— 1PV NPEBbILLEHNN HaMPSXKEHUs NMUTaHWUA ypoBHS 33 B, BO3MOXEH BbIXOA KOHTponmnepa 13
CTpoS.

6.3.3 lMNpu nogayve Ha KOHTPOMNEP HaMpsPKEHWs MUTaAHUA LOMYCTUMOrO AnanasoHa Ha NvueBom
CTOpOHE Kopryca HauuHaeT CBEeTUTLCS 3eneHbiM cBeToM uHamkaTop «MNTAHUE». Ecnn HanpsbkeHne
NUTaHNSA CNULKOM Huakoe, niaukatop «MUTAHUE» He GyneT cBeTuthCs.

6.3.4 lMocne BKNOYEHUA NUTaHWSI KOHTPONSep nepes3arpy3nTcsi, — Npu 3TOM KpaTKOBPEMEHHO
BKIOMATCsl 3BYKOBOW CUrHanuM3aTop W BCe 3remMeHTbl uHavkauuu. Ecnu B koHTponnep O6bina
3arpy)xeHa nonb3oBaTesibckasi NnporpaMma, OHa cpasy HauMHaeT UCMOMHATLCS.

6.3.5 Ecnu nocne BKMIOYEHUsI MUTAHWUS BbINOSIHEHWE NPOrpamMmMbl He Havanocb, HeobxoauMo
NPOBEPUTb HaMM4ne B NamMsATU KOHTPOMMepa NporpamMmmbl 1 CrefoBaTh MHCTPYKUMSM pa3gena 6.4.

46



6.5 MNMowuck n yctpaHeHne HeucnpaBHocTen

6.4.1 CocTosiHMe KOHTposfepa OToOpaxalT CBETOAMOAHbIE WHOMKATOPbl Ha €ro nepenHen
naHenu (cm. pasgen 3.3), NoaTomy:

—  oTcytcTBMe cBedeHuss uHaukatopa «MUTAHME» nocne nmogayv nuMTaHUs Ha KOHTponnep
O3Ha4yaeT, 4TO MOAaHHOE HamnpshKeHUe CRULIKOM HWU3KOe WNKW KOHTPONSep He WcrnpaBeH, W
nonb3oBaTenb AOMKEH NPOV3BECTM NPOBEPKY Lienen NUTaHus;

—  oTcyTcTBUe cBeveHust nHaukatopa «CBA3b» o3HavaeT, 4To moaknioveHne KoHTponnepa K
cpepge nporpamMmmupoBaHusi CoDeSys He peanusoBaHO, M nonb3oBaTenb [AOSKEH Mpou3BecTu
npoBepKy NoAKMoYeHuss koHTponnepa k MK uHTepdeiicHbiM kabenem, NOBTOPHO MHCTaNnMpoBaTb B
cpepy Target-chann KoHTponnepa, BblOpaTb kaHan CBA3W M yCTAHOBWTb HEOOXOoAMMble napameTpsl
KaHana cBsi3n W T.M. B COOTBETCTBMM C MPOLIeAYPOIN MOAKMIOYEHNsT KOHTponnepa k cpege CoDeSys
(cm. PI);

—  oTcyTcTBUe cBeyeHuss nHavkatopa «PABOTA» onpeaensieT HeOGXOAMMOCTb MPOBEAEHUS
nonb3oBaTenemM KOMMIEKCHON rocriefoBaTenbHON MpOBepKM BCeX (hakTopoB, oOnpeaensioLmx
hYHKLIMOHMPOBaHWE KOHTpOrepa;

—  OTCYTCTBME CBEYEHWS WHOMKATOPOB BXOAOB W BbIXOAOB (MPU CBETALEMCS WHAMKaTope
«PABOTAY) onpegensiet HeobxoauMocTb npoBepku norb3oBarenem NoAKMHYEeHNN
COOTBETCTBYHLLMX BXOAHBIX W/WMW BbIXOOHbLIX YCTPONCTB.

6.4.2 lpoBepuTb paboTOCNOCOOHOCTL BXOAOB M BBLIXOAOB KOHTPOMEpa MOXHO M3 cpefdbl
CoDeSys, 3agaBasi COCTOSIHUSI COOTBETCTBYIOLLMX Lienen cornacHo Pr1.

Mepen noakntoyeHneM koHTponnepa k CoDeSys HeobxoanMo MHCTannMpoBaTh B cpeay Target-
cbanin KoHTponnepa, BbIOpaTh KaHan CBSI3V W YCTAHOBUTbL HEOBXOAMMbIE NapameTpbl kaHana CBs3u.
Mogpo6Ho npoueaypa nogknoyeHns koHTponnepa k cpege CoDeSys onvcaHa B PI1.
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7 TexHu4yeckoe o6cnyxuBaHue

7.1 TMpu BbINOMHEHUN PaboT MO TEXHUYECKOMY OBCIYXVBaHUIO KOHTpOsepa credyet cobniofatb Mepbl
6e30MacHOCTY, 3roXeHHble B pasaerne 5.

7.2 TexHN4ecK ! OCMOTP KOHTPOIIepa NPOBOAUTCS! OGCIY)KMBAIOLLIMM NEPCOHANOM HE peke OOHOro pasa
B 6 MecsiLIEB V1 BKITIOYaET B Ce05 BbIMOMHEHME CrieaytoLLmMX onepaLmi:

—  OYMCTKY KOpriyca 1 KNeMMHbIX KOSOAOK KOHTPOMepa OT Mblk, MPSiav 1 NOCTOPOHHX NPEMETOB;

—  MpOBepKy kKa4ecTBa KpenreHusi koHTponnepa Ha DIN-pefike nnm crexe;

—  MpOBEpKy Ka4ecTBa NOAKMOHEHUS BHELLIHVX CBSA3EN;

—  npoBepKy hyHKLIMOHMPOBaHWSt akkyMynsitopa (cM. n. 7.3).

OBHapy>eHHble NP1 OCMOTPE HeJoCTaTKM criefdyeT HEMEANEHHO YCTPaHUTb.

7.3 Mposepky  HYHKLMOHMPOBAHMA — akkymynstopa HeobxoguMMo  Mpou3BOAUTL B CriedytoLlen
rocrenoBaTensHoCTH:

—  OTKITOYUTL KOHTPONMep;

—  BKIOYUTb KOHTPOSNEP MO UCTEYEHUN BPEMEHM, MPeBbILLIAOLLIErO 3adaHHoe B napameTpe «Backup
working time» B okHe KoHdurypauus TIK (PLC Configuration), 1 npoBepuTb 3HayYeHUs 3anucaHHbIX B
3HEeproHe3aBMCVMYtO NamsTb Retain-nepemMeHHbIX;

—  MpuY3HaTb aKKyMynAaTop hyHKLIMOHMPYHOLLMM B LLITATHOM PEXnMe, ecriv 3anvck Retain-nepemeHHbIx
Gbina npovaseaeHa KOPPEKTHO;

—  ecnm 3anvcb Retain-nepeMerHbIX He Oblna npoussedeHa Wy Obina npovaBefeHa HEeKOPPEKTHO,
NPOV3BECTU 3apsiaKy akkyMynstopa (Mpy HEMpepbIBHO paboTatoLLeM KOHTPOIUepe) B TEYEHWe BPEMEHU He
MeHee TPeX YacoB 1 MOBTOPHO NPOBEPUTL (HYHKLIVOHMPOBAHNE aKKyMYnSTopa;

—  CHATb KPbILLKY KOpriyca KOHTpOMrepa W MpouM3BECTM W3MEpEHUe HanpsbkeHUs akkymynsitopa
(3HayeHne porvkHo bbITh He MeHee 0,7 B);

—  MpuY3HaTb akkyMynsiTop BblpaboTaBLLMM CBOWM Pecype ¥ Noanexaluym 3aMeHe, ecnm 3anucs Retain-
nepemeHHbIX He Gbina npovssedeHa Wi Gbina npoussedeHa HEKOPPEKTHO W/MMW 3aMepeHHOe HanpsbkeHve
akkymynsitopa cocraensieT MeHee 0,7 B nocrnie Tpex 4acoB paboTbl KOHTpOMNrepa;

7.4 3ameHa BCTPOEHHOrO aKKymynsTopa [OfbkHa OCYLLECTBNSTLCH B CEPBUC-LIEHTPE  KOMMaHuu-
Npov3BOAUTENSI.
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8 MapkupoBka

Mpu n3rotoBneHmn Ha Npubop HaHOCATCS:

— HauMeHoBaHuWe npubopa;

— cTeneHb 3awumThl kopnyca no FOCT 14254;

— HanpsbkeHve W YyactoTa NuTaHus;

— noTpebrisiemasi MOLLHOCTb;

— Knacc 3almThbl OT NopaxeHus anekTpuyeckum Tokom no MOCT 12.2.007.0;

— e[lMHbIN 3HaK ObpalLLeHns NPoAYKLUMM Ha pbIHKE rocyAapcTB-4neHoB TamoxeHHoro coto3a (EAC);
— CTpaHa-u3roToBUTENb;

— 3aBoACKON HoMep npubopa 1 rof Bbinycka.

Ha notpeGuTenbekyto Tapy HaHOCSTCS:

— HavmeHoBaHue npubopa;

— eduWHblii 3HaK obpalleHWst NpoayKuMM Ha pbiHKE TOCYAApCTB-YNEeHOB TaMOXEHHOro Co3a
(EAC);

—  CTpaHa-usroToBUTENb;

—  3aBOACKOW HOMep npubopa 1 rof Bbinycka.
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9 TpaHcnopTupoBaHWe U XpaHeHue

9.1 MaHenun TpaHCMOPTUPYIOTCH B 3aKpbITOM TpaHcropTe nwboro Buaa. Kpennewve Tapbl B
TPaHCNOPTHLIX CPeACTBax NMPOM3BOAMTCS COrMacHO Npasunam, AeVCTBYIOWMM Ha COOTBETCTBYHOLLMX
BMAax TpaHcnopTa.

9.2 YcnoBus TpaHCNOPTUPOBaHWS AOMKHbI cooTBeTCTBOBaTh ycnosusm 5 no MOCT 15150 npu
TemnepaTtype Okpyxarllero Bo3gyxa oT MuHyc 25 po +70 °C c cobniogeHnem mMep 3aliuTbl OT
yAapoB 1 BUbpauui.

9.3 NepeB0o3Ky NaHenew ocyLeCcTBNSATb B TPAHCMNOPTHOM Tape MOLUTYYHO UMK B KOHTENHepax.

9.4 YcnoBus xpaHeHusi maHenen B Tape Ha CKnaje MW3roToBUTens M notpebutens AOMKHbI
cooTBeTcTBOBaTh ycnosuam 1 no FOCT 15150. B Bo3gyxe He JOMmKHbLI NPUCYTCTBOBATL arpeccuBHbIE
npumecu. MaHenu cnefyeT XpaHUTb Ha cTennaxax.

10 KoMnnekTHOCTb

KoHTtponnep MNK160 1 wr.

Kabenb KC1 1 wr.

MacnopT u MapaHTUIAHLIN TanoH 1 ak3.

PykoBoacTBo Mo akcnnyataumm 1 aks.

Ouck c MO 1 wr.
NMPUMEYAHUE MarotoBuTenb ocTaBnsieT 3a cobor npaBO BHECEHWUst OOMNOSHEHWI

|I| B KOMMNJIEKTHOCTb U3aenus.
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11 NapaHTUIHbIE O6GsA3aTeNnbLCTBA

M3rotoBuTENb rapaHTUpyeT COOTBETCTBME MaHenu TpeGosaHusam TY npu cobrofeHun ycrnosui
3KcnnyaTaumm, TPaHCNOPTUPOBaHUSA, XPaHEHUS M MOHTaXa.

["apaHTWIHBIN CPOK dKCnnyaTauum 24 mecsua Co OHS NPOOAXM.

B cnyyae Bbixoga naHenu M3 CTpPosi B TeYeHMe TrapaHTUWHOrO cpoka npu cobnogeHum
nosib3oBaTenemM ycroBuin aKchyaTaunM, TPaHCNOPTUPOBaHUS, XpaHEeHUss 1 MOHTaxa npeanpusitue
N3roToBuTENb 0653yETCA OCYLLECTBUTL €ro GecnnaTHbIi PEMOHT UK 3aMeHy.

Mopsiaok Nepefayn M3enus B pEMOHT COAEPXKATCS B MAcNopTe U B rapaHTUHOM TasloHe.
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MpunoxeHune A. Na6apuTHbIe M YCTAaHOBOYHbIE pa3Mepbl

\\_\\I\'\\I\i‘j

PucyHok A.1 — F'a6apuTHble pa3mMepbl KOHTponnepa
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PucyHok A.3 — PaameTKka Ans yCTaHOBKW Ha LWMUT
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PucyHok A.4 — PaccTosiHMe A0 CTEHOK KOpNyca KOHTporsepa NpyM MOHTaxe Ans
o6ecneyeHUss BEHTUAALUM
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MpunoxeHune B. PacnonoxeHne KOHTAaKTOB ANA NOAKMIOYEHUA
BHELUHUX Lenen
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PucyHok B.1 — Cxema pacnonoxeHUs u HasHa4YeHUe KIeMM KOHTponnepa
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MpunoxeHue B. NogkntoyeHne BXOAHbIX YCTPOUCTB
M CXeMbl BbIXOAHbLIX 35IEMEHTOB KOHTpoOsepa

S/ H

NNK160

24V

ov

(55 1

nNK160

24V

ov

PucyHok B.1 — Cxema noakn4YeHUA KOHTaKTHbIX AaT4yukoB (S1-Sn) k Bxopam
KOHTponnepa

NMPUMEYAHUE O6Ge cxembl paBHO3Ha4HbI, MOXET ucronb3oBaTbcs ntobasi. [pu
II' NPYUMEHEHNN  KOHTAKTHbIX AAT4MKOB COBMECTHO C  JAaTyvKamu,
MMEIOLMMN Ha BbIXOAE TPaH3WCTOPHbIV KIHOY, CXema MOAKMIoYEHNs
[OIKHa onpefensTbCsl TUMOM TPaH3WCTOPHbLIX AATYMKOB, COrnacHo
pucyHkam B.2 n B.3.

56



MJIK160 J
24V
S/S | * ov
F1 r;f%n 1k[I]
—+ 3.k ¢ (" =
] [ on Hos—~2
F2 nfp%n "
*— 4+ 2 3.2k SZ:
—t{ | b2

PucyHok B.2 — NogknioyeHne K guckpeTHbIM Bxogam gatumkos (F1-Fn),
MMeLUX Ha BbIXoA4e TPaH3UCTOPHbIN KIKOY N-p-n—TuUna
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PucyHok B.3 — NoagkntoyeHue K AUCKpeTHbIM Bxoaam paatyukos (F1-Fn),
MMeKLMNX Ha BbIXOAE TPAH3UCTOPHbIN KN4 p-n-p—Tuna

Iil NPUMEYAHUE

CyMMapHbIii TOK noTpebneHus Bcex BHELHWX AATYMKOB U BCEX
MOAKIIOYEHHbIX AUCKPETHbIX BXOAOB (7 MA Ha BXO4) He [OOIKeH
npesbiwaTb 400 MA. Ecnu notpebneHne aTynkoB 1 BXodoB Gonblue
yKa3aHHOro, TO Ans NWTaHWs [aTyukoB CcriegyeT  WCMoNb3oBaTb
BHELUHUI 6ok nuTaHust Tpebyemon MOLLHOCTH.
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PucyHok B.4 — BbixogHble aneMeHTbl TUNa P KOHTponnepa ¢ BHEWHUMU LensaMuU
3aWmMThLl NpU aKTUBHOM Harpy3ke, RH — nonb3oBaTenbcKkas Harpyska (ABuratensb,
HarpeBaTesNb, KOHTaAKTOp U T.A.)
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PucyHok B.5 — NopgknioyeHue uenen 3aluTbl NPpU peakTUBHOMW Harpyske
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PucyHok B.6 — NogknioyeHne aHanoroBbiX BbIXOAOB TMNA «Y» U «A»

61



AO1
MINK160 248
— 4, AOT S
gﬁ LAM1
- R
AO1-
AO4
- AO4
@3 LIAM4
RH
AO4-

PucyHok B.7 — NoaknioyeHne aHanoroBbiX BbIXoaoB Tuna «U»
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PucyHok B.8 — NogknioyeHne aHanoroBbiXx BXoA40B
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MpunoxeHue I'. CxeMbl nogkno4YaemMbix Kabenen
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PucyHok I'.1 — Cxema kabens nporpammupoBaHus KC1, Bxoasiwero B
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PucyHok .2 — Cxema kabensa KC2
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PucyHok .3 — Cxema kabens ans noakn4YeHnUs K nopty RS-232 u Debug RS-232

Iil NPUMEYAHUE

1 Ana noaknoyYeHnss MOXET MCMoNb30BaTbCs MOTOBLIN Kabenb
KC2 «MJK-lMaHenb», npuobpeTaetcs oTAenNbHO.

2 Kabenb nporpammupoBanna KC1, Bxogsawmi B KOMMMEKT
nocTaBku, npeaHasHaveH Ans nogkmodeHust k MK u He moxeT GbiTb
Mcnonb3oBaH Ans nogkntoyvernuss k nopty Debug RS-232 gpyrux
yctponcTe. Ha nopT RS-232 310 npaBuno He pacnpocTpaHseTcs, v
apyrve yctpoucTBa MoryT GbiTb 6ecrnpensiTCTBEHHO MOAKIOYEHbI K
HeMy npu nomowwm kabens Ans nporpammupoBanHus KC1 un3
KOMMMeKTa NocTaBKu.
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PucyHok .3 — Cxema kabens KC3 «MNJNK-Mogem»

m NMPUMEYAHUE

MepeknioyaTens Ha kabene ycTtaHaBnuBaeT pexum paboTbl: Ans
cBA3M co cpepon CoDeSys OBYXNO3WLMOHHbLIA MepeknovaTenb
kabens KC3 «MNNK-Mogem» Heob6xoAuMO YyCTaHOBUTL B
nonoxeHne «ON» (3amkHyTO), M B nomnoxeHne «OFF»
(pa3oMKHYTO) B cryvyae TUMOBOro ucrnonb3oBaHus kabens KC3
«MNK-Moaem».
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PucyHok .4 — PazBopka c nepece4dyeHueM (crossover) kabens ans coeaMHeHus
KOHTponnepa ¢ komnbiotepoMm no cetn Ethernet Hanpsimyro
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I'Ipunox(eHue 0. OTcoegnHeHMe KNeMMHbIX KONogoK

Ha puvicyHke [1.1 nokasaH nopsaoK OTCOEANHEHNS KNEeMMHbIX KONOAOK.

[Ina oTcoeanHeHUst KNEMMHBbIX KONOAOK CreayeT:

—  OTKMIOYUTb MUTAHWE KOHTPOSepa 1 NOAKIMIOYEHHbIX K HEMY YCTPOWCTB;

—  CHSITb KpbIWKy 2 kopnyca 1, Ans 4Yyero nooyepegHo HaxaTb OTBEPTKOW Ha 3awenku 4 Ha
OOKOBbIX CTOPOHAX, MPUMOAHMMAS KPbILLKY KOpryca BBEpX;

—  BbIKPYTWUTb [Ba BMHTa 5;
—  noapaes konopaky 3 oTBEPTKOM C ABYX GOKOBbIX CTOPOH, CHATb B HanmpaBlieHUU, ykasaHHOM

Ha pucyHke [1.1 cTpenkown.

C6opKy NponsBoauTL B 06paTHOM NocnefoBaTenbHOCTY.

68



PVICVHOK [.1 — OTcoeAnMHeHUe KIEMMHbIX KONTOAOK KOHTponnepa
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