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Hactosillee  pykoBOACTBO MO  3KCAfyaTauuMum  NpedHasHadeHo  Ans  O3HAKOMIIeHUs
obcnyxuBaiwLLero nepcoHana C  YCTPOWCTBOM, KOHCTpyKUMen, paboTon U TeXHWYECKUM
obcnyxuBaHMeM KoHTponnepa nporpammupyemoro rnorudeckoro OBEH MNK110 (ganee no Tekcty
KKOHTpONNep»).

PykoBoocTBO MO akcnnyaTauum — pacrnpoCTPaHsieTCsl Ha  KOHTPOMMep,  BbiMyLLEHHbIV
B cooTBeTCcTBUM € TY Y 27.1-35348663-016:2012.

KoHTponnep BbiNyckaeTCs B Pa3fUYHbIX MCMOMHEHUSAX, OTMMYaKWUXCA TUMNOM BCTPOEHHbIX
OWUCKPETHBIX BbIXOAHbIX 3MIEMEHTOB, HaMnpsPKEHWEM MUTaHUSA, KONMMYECTBOM TOYEK BBOAA-BbiBOAA M
pasnNMyHbLIMU  MULEH3NOHHBIMW  OrpPaHWYEHNsIMM  Ha pas3Mep namsaATM obnacTu BBOAa-BbiBOAA
nporpaMMbl KOHTponnepa.

McnonHeHnto KOHTponnepa COOTBETCTBYET crieaytoLlee yCroBHOe 0603HaveHme:



HanpsixxeHne nutaHus:
24 — 24 B NOCTOSIHHOTO TOKa;
220 - 110 B, 220 B, 230 B, 240 B nepemeHHoro Toka 4Yactoton ot 47 oo 63 I'u.

KonunuyecTtBo Touek BBoAa-BbIBOAA:
60 — 60 To4ek BBOAA-BbIBOAA;
32 — 32 TouKM BBOOA-BbIBOAA,;
30 — 30 Toyek BBOAA-BbIBOAA.

Bua BCTPOEHHOro BbIXOAHOTO 3fieMeHTa:
P — KOHTaKTbl 31IEKTPOMarHUTHOrO perne;
K — TpaH31CTOPHbIN N-p-n KIMOY C OTKPbITBIM KOMMEKTOPOM.

Pa3mMep nuuUeH3MOHHOro orpaHu4YeHust Ha o6nacTb NamMATU BBOA4a-BbIBOAA:
L — nckycctBeHHoe orpaHuyeHne B 360 GawT.
M — 6e3 orpaHuyeHus.

MpumeyaHne — OrpaHundeHne po 360 GaWT pacnpocTpaHseTcss TONMbKO Ha pasMep namaTu
obnactm BBOAa-BbIBOAA, KONMWYECTBO BHYTPEHHUX MEPEMEHHbIX MNpPOrpaMmMbl  KOHTponnepa
OorpaHN4MBaEeTCst TONMbKO KONIMYECTBOM CBODOAHOM OnepaTMBHON NamsTy.

B wncnonHeHnn koHTponnepa 6e3 orpaHuyeHuss pasMepa namsaTM obnactu BBoOAa-BbiBOAA
npeaycTaHOBMNEHHbI pa3vMep NamMsATX BBOAA-BbiBOAA paseH 16 kbanTt. 3TOoro AocTaTovHO ANS
fonblMHCTBA 3adad, HO JTOT ob6beM MoXeT OblTb yBenuuyeH nonb3oBatenem Ao 32 kbawnT.
MogpobHee cm. pasgen «Bbibop koHTponnepa: pasmep namatu» B PI1.

[abapuTHble yepTexm kopnycos OBEH MJ1K110 npueeaeHs! B Mpunoxerun A.



MCI‘IO.ﬂb3yeMble TePMUHbI U COKpaLleHus

AWG(American Wire Gauge) — amepukaHCKUI CTaHAapT TUnopasMepoB MeAHbIX MpoBOAOB, B
KOTOPOM WX reomeTpuyeckMe pasmepbl (guameTp npoBoga) o6o3HavaeTcs  LMPOBLIM
kogom ot 1 o 50.

CoDeSys (Controllers Development System) - nporpaMmmMHoe obecneyeHue,
crneuvanuavMpoBaHHasi cpefja NpOrpaMMMpOBaHMS JOMMYECKUX KOHTponnepoB. ToproBas mapka
KomnaHumn 3S-Smart Software Solutions GmbH.

DCON — oTKpbITbII NpoTokon o6MeHa no cetn RS-485, paspaboTaH komnaHuen Advantech,
npvMeHsieTcs B Moaynsax Beoga/sbioga Adam, mogynsix komnanum IPC DAS u gp.

Modbus — oTKpbIThIN NpoTokon obmeHa no cetn RS-485, pa3paboTtaH komnaHuern ModiCon, B
HaCTOALLMIN MOMEHT NoAAepXMnBaeTcsa He3aBncumMon opradusauuent Modbus-IDA (www.modbus.org).

Modbus-TCP — Bepcusa npotokona Modbus, agantupoBaHHast k pabote B cetn TCP/IP.

POU (Program Organization Unit) — nporpammHbIn koMnoHeHT CoDeSys: nporpamma, dyHKUus
NN PYHKUMOHANbHbLIN GNOK.

Retain-nepeMeHHble — NepeMeHHble MNOMb30BATENbCKOM MpOrpammbl, 3HaAYeHWe KOTOPbIX
COXPaHSIETCA NPU BbIKIMIOYEHUN NUTAHNS KOHTpoOnnepa.

Retain-namATb — 9HeproHe3aBuncMMas NamsaTb ANS XpaHeHWs 3HaveHur Retain-nepemeHHbIX
Nnonb30BaTeNbCKON NPOrpamMmbl.

KoHdwmrypatop MJIK (PLC-Configuration) — pepaktop CoDeSys, B KOTOpOM onpegensiercs
cocTaB annapaTHbIX CPEACTB, a Tak e NPou3BOAUTCS HacTpolika NapaMmeTpoB BBoAa/BbIBOAA.

O3Y - onepaTvBHOE 3anomMuvHaroLee yCTpOMUCTBO, onepaTnBHas NnaMsaTb.

MJIK — nporpammypyeMbIin MOTMYECKUIA KOHTPOMep.

BY — BbIxogHOE YCTPONCTBO.

NMonb3oBaTenbckas nporpamma — nporpamma, cosgaHHasi B cpege CoDeSys nonb3oBaTtenem
KOHTponnepa (Mnm nNMuoM, MPOM3BOASALLMM €ro HayanbHOe NPorpaMMmnpoBaHne).

MO — nporpammHoe obecneyeHue.
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MK — nepcoHanbHbIN KOMMbIOTEP.

PN - pykoBoactBo nonb3oBaTens «[llporpammvpoBaHne nporpaMmmmpyeMbIX — FOrMYECKUX
koHTponnepos OBEH MJ1K110 n OBEH IMJIK160».

LieneBou dann (Target-cpann) — danin nnm Habop annos, NOCTaBNSEMbIX NPOU3BOAUTENEM,
cofepxallmnii MHpopmaLmio 0 pecypcax KOHTponnepa, KonmyecTse BXOAOB W BbIXOAOB, MHTepdencax
n 17.4. MHctannupytotes B cuctemy CoDeSys ans coobuieHus en gaHHom MHopMaLuun.

Lncdposon Bxoa Tvna 1: Ans v3MepuTENbHBIX CUrHamoB, MOMy4aeMbIX OT MeXaHUYeCcKUx
KOHTaKTOB KOMMYTaLMOHHOW annapaTypebl, HanpumMep, pene, KHOMOK, BbIKMoYaTenen n ap.

Lincdbposonn Bxoa Tuna 2: Ans M3MepuTenbHbIX CUrHamnoB, MOMy4yaemblX OT SMEKTPOHHbIX
YCTPOWCTB NEPEKIOYEHNS, Hanpumep ABYXMPOBOAHBIX NepekoYaTenen.

LLUAM — WwWnpoTHO-MMNyNbCHas MOgyNsAUmMS.

KaTteropusi ucnoneayemown Harpy3ku (no ACTY IEC 60947-1) onsi TMnM4Hom obnacty NpuMeHeHust:

AC-15 — gns nepeMeHHOro Toka: yrnpaBneHve 3NeKTPOMarHUTHbIMK Harpy3kamu;

DC-13 — aNna NOCTOSAHHOIO TOKa: YNpaBneHWe aMeKTPOMarHuTaMm NOCTOSHHOTO TOKa.



1 Ha3HauyeHwue

KoHTponnep npegHasHayeH Ans CO34aHUs CUCTEM  aBTOMaTM3MPOBAHHOTO  yrNpaBreHus
TexHoMorMyeckuMm obopyLoBaHMEeM B SHEPreTke, Ha TpaHcropTe, B T.4. KENe3HOAOPOXHOM, B
pasnuyHbIX 06NacTAX NPOMbILLIEHHOCTH, XUMULLHO-KOMMYHATbHOTO U CeNnbCKOro Xo3sncTaa.

Jlorvka paboTbl onpegensieTca notpeGuTenieM B NpoLecce NPOrpaMMUMpPOBaHKUs KOHTponnepa.
MporpaMmmpoBaHne OCYLLECTBASIETCA C MOMOLLbIO MNporpammHoro obecriedeHnss CoDeSys 2.3
(Bepcun 2.3.9.9). TMpu 3TOM NOAAEPKMBAOTCA BCE A3bIKM MPOrPaMMMUPOBAHUSA, YKasaHHble B
M3K 61131-3.

[JlokyMeHTaums No NporpamMMm1poBaHWio KOHTposnepa u pa6oTte ¢ nporpaMMHbIM o6ecriedeHnem
CoDeSys npvBegeHa Ha KOMNaKT-AUCKe, BXOAALLEM B KOMMIEKT NOCTaBKU.

KoHTponnep MoxeT 6biTb MCMOSb30BaH Kak:

—  cneuvanusnMpoBaHHOE YCTPOWCTBO YNpaBreHUs BblAeNeHHbIM JIOKannM3oBaHHbIM 06beKToM;

—  YCTPOMCTBO MOHWUTOPWMHra JOKaNM30BaHHOrO obbekTa B COCTaBe  KOMMJIEKCHOM
VHOPMaLIMOHHOW ceTu;

—  cneuvanusMpoBaHHOE YCTPOWCTBO YMNpaBiEHUs U MOHUTOPUHIa Fpynmnoi NokanvM3oBaHHbIX
06bEKTOB B COCTaBe KOMMIMEKCHOW MH(OPMaLMOHHOM CeTu.



2 TexHU4ecKue XapaKTepucTtukn n ycnoeus aKkcnnyartaumm

2.1 OCHOBHbIe TexHn4Yeckue XapakKTepucTukun
OCHOBHbIe TEXHUYECKNE XapaKTePUCTUKW KOHTpOrnepa npeacrasneHbl B Tabnuuyax 2.1-2.2.
Tabnuua 2.1 — O6mMe TeXHMYeCKue xapakTepucTUKn

3HayeHue (cBoMCTBaA

MapameTp OBEH NnK1i1o- OBEH NnK1i10- OBEH NJK110-
X.30 X.32 X.60

MutaHne
HanpsipkeHne nutaHus:
OBEH MJIK110-24.X.X-X OT 22 oo 28 B nocTosiHHOro Toka (HomuHanbHoe 24 B).
OBEH INMJ1K110-220.X.X-X Ot 90 fo 264 B nepemeHHoro Toka (HommnHanbHoe 110/220 B)
MoTtpebnsiemasi MOLLHOCTb, He Gonee
OBEH MJ1K110-24.X.X-X, BT 25 35
OBEH IMJ1K110-220.X.X-X, BA 30 40
[MapameTpbl BCTPOEHHOro BbixogHoe HanpsbkeHue 24+3 B, Tok He 6onee 620 MA

NCTOYHUKA NMUTaHNA

AKKyMynsiTop pe3epBHoro nutauus | LIR2477 (cpok cnyx0bl 3aBUCUT OT YCIOBUIA 3KCNyaTauum, HO
He bonee 5 net)

LndpoBbie (AucKkpeTHbIE) BXoAbl

KonnuyectBo BxogoB 18 18 36
(13 HMX BbICTPOAENCTBYIOLLNX) (2) (2) (4)

Tun Bxogos no AACTY 4108
(FOCT P 52931—2008) ln2 ln2 1n2




MpoaomkeHne Tabnuubl 2.1

3HayeHue (cBOMCTBA

MapameTp OBEH MJK110- OBEH MJK110- OBEH NMJK110-
X.30 X.32 X.60
HanpsikeHune 0.5
«J1I0rMYECKOro Hyns», B
TOK «MOrMYeckoro Hyns», MA 0...1,5
HanpsikeHue
«orM4yeckon eanHuLbl», B 15..27
TOK «norM4yeckon eanHnLbl», MA 4,5...9

MuHUManbHasa AnNUTENbHOCTb
MMnysbca, BOCMPUHMMAEMOro
ONCKPETHBIM BXOAOM, MC

— Ansi 0ObIYHbIX BXOA0B

— Ansi 6bICTPOAENCTBYOLLNX

3,3 (MeaHgp)
cM. Tabnumuy 3.1

MopknioyaemMble BXOAHbIE
yCcTponcTBa

— KOMMYTaLMOHHbIE YCTPONCTBA (KOHTaKTbl KHOMOK,
BbIKIOYaTenemn, repkoHoB, pene 1 T.M.);

— 0aTYUKU, UMEIOLLME Ha BbIXOAE TPaH3UCTOp N-p-n Unm
p-N-p—Tuna ¢ OTKPbITbIM KOMNEKTOPOM;

— ANCKpEeTHble curHansl 24+3 B

["anbLBaHM4eckasn pa3ssaska

'pynnoBas no 4 Bxopa (1-4 n 5-8)

OnekTpuyeckas NpoYHOCTb
nsonsauun, B

1500 (mexay rpynnamu 1 octanbHbIMU LiensiMm)




MpoaomkeHne Tabnuubl 2.1

3HayeHue (cBOMCTBa

NapameTp OBEH MNJK110- ‘ OBEH MNJK110- OBEH MNJK110-
X.30 X.32 X.60
[vnckpeTHble BbIxoAbl (KOHTaKTbl 3nekTpoMarHuTHbix pene MJK110-X.X.P)
KonuyectBo penemnHbix BbIXOAHbIX 12 ‘ 14 24

KaHaoB

MHHVIBVI,D,yaJ'IbHaH unu rpynnosas (HaCTb BbIXO40B COGpaHbI

ManLBaku-eckas passaska B rpynnbl Mo 2 UAu 4 WT. U UMetT oBLLYI0 KeMMy)

OneKTpuyeckasi MPOYHOCTb

nsonsauuu, B 1500

MakcumanbHbIA TOK, 3 (ans nepemeHHoro HanpsixeHust He 6onee 250 B n cos ¢ > 0,4 —
KOMMYTUPYEMbIN KOHTaKTamm Harpyska ans kareropuu ncnons3obanust AC-15 no

pene, A, He Gonee OCTY IEC 60947-1 (TOCT P 50030.1))

3 (ans nocTosiHHOrO HanpshxeHust He 6onee 30 B — Harpyska ansi
KaTeropum ncnonb3osanus DC-13 no ACTY IEC 60947-1
(TOCT P 50030.1)

Bpemsi nepeKroYeHNs KOHTaKToOB 50 (BbIXOAbI 50 (BbIXOAbI 50 (BbIx0AbI
pene n3 cocToAHUS «J1or. 0» B DO1...D012) DO1...D014) DO1...D024)
«Jor. 1» n obpaTHo, Mc, He Gonee

MexaHnyeckun pecypc pene — He MmeHee 300 000 LUMKIOB NepeKnYeHn npu

MaKCMMarbHOM KOMMYTUPYEMOIN Harpyske;
— He MeHee 500 000 UMKNOB NEPEKIOYEHNI MPU KOMMYTaLMn
Harpysku MeHee MoIoBMHbI OT MakCUMarnbHON.

OucKkpeTHblIe BbiXoAbl (TpaH3ucTopHblie kntoyn OBEH MJIK110-X.X.K)

KonunuectBo TpaH3MCTOPHbIX
BbIXOLHbIX KaHanos 12 14 24
13 HMX BbICTPOAENCTBYHOLUMX 4 (DO1...D04) 4 (DO1...D04) 4 (DO1...D0O4)
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MpoaomkeHne Tabnuubl 2.1

MapameTp

3HayeHue (cBOMCTBa

OBEH MJK110-

X.30

OBEH MJK110-
X.32

OBEH MJ1K110-
X.60

["anbBaHW4eckasi pa3BA3Ka

WHavBuayanbHas unv rpynnosas (4acTb BbIXO40B COBpaHsbl
B rpynnbl Mo 2 UAu 4 WT. U UMetoT obLLYI0 KeMMy)

OnekTpuyeckas NpoYHOCTb
n3onsauun, B

1500 B ot cxembl npubopa;
500 B mexay BbIxogamu (Mnv rpynnamm BbIXo40B)

MakcumarbHbIN TOK TPaH3UCTOPHOrO
BbIxoaa, MA, He bornee
— NS 0BbIYHbIX

— A4ns 6bICTPOAENCTBYOLLNX

(fOCT P 50030.1));

400 (npw HanpsixeHun He Bonee 30 B nocTosiHHOrO ToKa — Harpyska
Ons kateropmm ncnonb3osanuns DC-13 no ACTY IEC 60947-1

400 (npu HanpsKeHWW MOCTOSIHHOTO TOKa B Auana3oHe
ot 12 go 30 B, npu 3TOM MCNOMb3yeTCA BHELIHWUIA UCTOYHUK)

BpeMmsi nepekntoyeHus
TPaH3UCTOPHOrO BbixoAa M3
COCTOSHUA «J1or. 0» B COCTOsIHNE
«Jor. 1» n obpaTHo, Mc, He Bonee

— Ans 06blYHbIX 30 (BbIxoAbl 30 (BbIxoabl 30 (BbIxOAbI
DO5...D012) DO5...D014) DO5...D024)

— Ans 6bICTPOAENCTBYHOLLMX 1 (BbIXOabI 1 (BbIxoabl 1 (BbIxOab!
DOL1...D0O4) DO1...D0O4) DO1...D0O4)

UHTepcenchl cBA3N (AONONHUTENbHbIE NapaMeTpbl CM. Tabnuuy 2.2)

RS-485

Konuyectso 2 1 2

["anbBaHM4eckasn pa3Bsa3ka pynnoBas MugusugyaneHas pynnoBas

OneKTpuyeckasi npoyHocTb, B 500 500 500

11




MpoaomkeHne Tabnuubl 2.1

3HayeHue (cBOMCTBa

NapameTp OBEH MNnK110- OBEH NnK1i1o0- OBEH NJK110-
X.30 X.32 X.60

RS-232
Konnyectso 1 1 1
[anbBaHM4eckasn pa3Bsa3ka OrtcytcTtBYeET OrtcytctBYeET OrtcytcTtBYyeT
OneKkTpuyeckasi npoYHoCTb, B - - -
RS-232-Debug
Konnyectso 1 1 1
[anbBaHMyeckas pasBsaska OTcyTtcTBYET OTcyTtcTBYET OTcyTcTBYET
OnekTpuyeckasi npoYHocTb, B - - -
Ethernet 100 Base-T
Konnyectso 1 1 1
anbBaHW4Yeckasi pa3Bsiska WHaveumayanbHas WHavBumayanbHas MnavemayanbHas
OnekTpuyeckas NpoYHoOCTb, B 500 500 500
USB-Device
Konnyectso 1 1 1
[anbBaHM4eckas pa3Bsa3ka OrtcyTcTBYET OrtcyTcTBYET OrtcytcTBYeET
OneKkTpuyeckasi npoYHoCTb, B - - -
Pecypchbl n gononHutensHoe o6opyaoBaHue

LleHTpanbHbIv npoLeccop

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

O6bem onepaTMBHOM NamsiTy (TUn
namsTn)

8 M6 (SDRAM), n3 Hux 1 M6 ans koga nonb30BaTenbCKon
nporpamMmbl, 128 k6 Ansi nepeMeHHbIX Nonb30BaTENbCKON

nporpammsi
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OKoOH4YaHue Tabnuubl 2.1

MapameTp

3HayeHue (CBOACTBA)

OBEH MNNK110-X.30 OBEH MNK110-

X.32

OBEH MJK110-X.60

O6beM aHeproHesaBUCUMON
namaTu (TMn namsTu)

4 M6 (DataFlash), n3 Hux 3 M6 gocTynHo Ans xpaHeHus annos un
apxuBoB

Pasmep Retain-namstu

He 6onee 16 kb6 (No ymonuyaHuio 3agaHo 3HadyeHue 4 kO).
MoppobHee cm. B Pl

Bpems BbINONHEHNs 0gHOMo
LKMKNa nporpamMmmbl

— MuHumanbHoe (Hectabunuanpyemoe) — 250 MKc;

— YcTaHOBNEHHOE No ymonyanuio (ctabunusmposaHHoe) — 1 mc
(HacTpauBaeTcs B okHe «KoHdurypauums MIK (PLC Configuration)
MO CoDeSys. NogpobHee cM. B P

[ononHutensHoe
obopynoBaHve

— Yacbl peanbHOro BpeMeHN ¢ COBCTBEHHLIM aKKyMYISATOPHbIM
nuTaHueMm (NorpeLlHoCTb Xoaa — He Gonee 3 MUH B CYTKW*);

— BCTpOEHHbIN UCTOYHMK BblAauun 3BYKOBOTO CUrHana;

— OYHKLMOHAaNbHAasA KHOMKA Ha Nepe/iHei naHenm KoHTponnepa

O6Lwue cBegeHus

[abapuTHble pa3mepbl, MM

(140x110x73)+1 | (208x110x73)1

Macca, kr, He 6onee

1

CTteneHb 3aWwmnThl kopnyca no
FOCT 14254

IP20 co cTopoH nepegHen naHenu, IPOO co CTOPOHbI KNnemm

VHOMKauust Ha nepeaHen naHenm CseTtoanoaHas
CpepHsin HapaboTka Ha oTkas, 4 10 000
CpefHuii cpok cnyx6bl, net 8

* TOYHOCTb YKa3aHa 6e3 NpUMEHeHUs NPOrPamMMHON KOPPEKLMH.
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Tabnuua 2.2 — UHTepdpeiicbl CBS3M M NPOrpaMMUpoBaHus

MpoTokonbl OnuHa
. dopmat Tun
WUHTepdbeincol (Tvin cBA3K N CkopocTtu kabens,
nepepauu pekomeHayemMmor
CBAA3N ocob6eHHOCTH nepepauv M, He
AaHHbIX o Kabensa
paboThbI) Obonee
ModBus-RTU 7 vinn 8 6uT, 2400, 4800, 1200* KMMN3B 1x2x0,6
ModBusS- ' | YeTHOCTb ecTb 9600, 14400, TY 16.K99-008—
RS-485 \HeT\He 19200, 28800, 2001 vnn
ASCII, .
DCON. OBEH | “cnone3yetes, 1| 38400, 57600, aHanornyHbIv
' mnu 2 cton 6uta | 115200 6uTt/c
7 v 8 6uT 1200, 2400, 3 Kabenu,
ModBus-RTU, JETHOCTL e(,:Tb 4800, 9600, BbINOMHEHHbIE B
RS-232 ModBus- \HeT\He 14400, 19200, COOTBETCTBUM C
ASCII, ncnonaveTcs. 1 28800, 38400, pekomeHgaumam
DCON, OBEH | 1% CTi’m Gra | 57600, v MpunoxeHus I
115200 6ut/c
RS-232- ModBus-RTU Tonbko 8 HeT 1 | 1200, 2400, 1,8 Kabenu,
Debug (Tonbko slave), 4800, 9600, BbINOMHEHHbIE B
ModBus- 14400, 19200, COOTBETCTBUM C
ASCII, 28800, 38400, pekomeHgauunsm
DCON, 57600, n Mpunoxenusa I
GateWay 115200 6ut/c
(Tonbko Ansa
Debug RS-
232), OBEH
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OKOH4YaHue Tabnuubl 2.2

MpoTokonbl OnuHa
o ®dopmat Tun
WUHTepdeincol (Tvn cBA3K M Ckopoctu kabens,
nepepauu pekomeHayemor
CBA3N ocobeHHOCTH nepepauu M, He
AaHHbIX o Kabens
paboThbI) bonee
Ethernet 100 ModBus-TCP - 10, 100 Méwut/c 100 Kateropusi 5 Tmn
Base-T Gateway UTP (BuTble
TCP-IP, napbl 6e3
UDP-IP, aKpaHa), STP
Codesys vnu FTP (BuTble
Network napbl B 9KpaHe)
Variables (over
UDP)
USB-Device CDC - 115200 6uTt/c 1,8 CTtaHaapTHBIN C

pasbemamu Tuna
AnB

* MakcumanbHasi 4nnHa 3aBUCUT OT CKOpOoCTHU obmeHa.

Mpumeyanune — Kputepuii npaBnnbHOro yHKLMOHUPOBAHUS UHTEPENCOB CBA3M KOHTpOepa — He
6onee 1 % owmnbOK Ha NGO M3 CKOPOCTEN.




Bpemsi yctaHoBneHus paboyero pexvMa KOHTposfepa Mocfie nojadn Ha Hero HanpshkeHus
nuTaHus He 6onee 20 MUH.

HocTynHble Ansi NPUKOCHOBEHUSI 4acTU KOHTPOMrepa WMEeNT 3aluTy OT  MOPaXeHUsi
3NEeKTpUYECKNM TokoMm B cooTBeTcTBMM ¢ [ICTY 4108 (TOCT P 51841).

OnekTpuyeckasi NMPOYHOCTb M3oMnsUMM obecneyvMBaeT B TeyeHWe BpeMEHW He MeHee 1 MuH
OTCYTCTBUE NPOGOEB M NMOBEPXHOCTHOIO MEPEKPLITUS U30NALMM TOKOBEAYLUX Lienen OTHOCUTENbHO
Kopryca v mexay coboli npu HanpsxkeHusax B cootsetcTeun ¢ AICTY 4108.

YpoBeHb paavonomex, CO34aBaeMblii KOHTpomnnepoMm npu paboTe, He MNpeBbIAET HOPM,
npegycmoTpeHHbix B ACTY CISPR 22 (TOCT P 51318.22) ansa o6opyaoBaHus knacca B.

KoHTponnep no noMexoycTonumBoCcTn COOTBETCTBYET TpeboBaHuam ACTY 4108 (TOCT P 51841).

2.2 YcnoBus aKkcnnyartauumn

KoHTponnep akcnnyaTupyeTcs nNpu criefyoLwmnx yCroBusx:

— -3aKpbITble B3pbiBOGE30MacHble NomelleHns 6e3 arpecCMBHbBIX MapoB U rasos;

— TeMnepaTypa oKpyatoLero Bosayxa ot MuHyc 10 °C go 50 °C;

— BEPXHUIN Npefen OTHOCUTENbHOW BNAXXHOCTHN BO3Ayxa He 6onee 95 % 6e3 koHAeHcauun Bnarv;

— aTMoccepHoe faBneHune ot 86 oo 106,7 kla.

Mo ycToA4MBOCTM K KIMMaTUYECKMM BO3AEWCTBMAM MNpU  3KCniyatauuum KOHTponnepa
COOTBETCTBYET rpynmne ucnonHeHust B4 no FOCT 12997-84.

Mo ycTOM4MBOCTM K MEXaHW4YecKMM BO3OENCTBMAM MpU  3KChnyatauum KOHTponnepa
cooTBeTCTBYeT rpynne ncnonHexnns N2 no FOCT 12997.
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3 YCcTpOMCTBO U KOHCTPYKLUA KOHTponnepa

3.1 KoHcTpyKuus, BCTPOEHHbIe UHTepdencsl

KoHTponnep BbinyckaeTcst B KOHCTPYKTUBHOM WUCMONHEHUU ANns kpenneHuns Ha DIN-peike 35 Mm
unu Ha wute. MabaputHble YepTexu npuseaeHsl B MpunoxeHunn A.

Mo GokoBbIM MPOAOSbHLIM CTOPOHAM KOHTPOMMepa nog Npo3padyHbiMU OTKMAHBIMU KpbiLLKaMU
pacrnofnoXeHbl CbeMHble KNEMMHbIE KOMOAKW, CriyXxalume Ans NOAKNIOYEeHUS AUCKPETHbIX AaTYMKOB,
UCMOSNHUTENbHBIX MeXaHuW3MoB, WHTepdencoB RS-485 u  KnemMmbl BCTPOEHHOrO WUCTOYHMKA
NOCTOSIHHOrO HanpsbkeHust 24 B. War knemm 7.6 M. MNopagok pa3beavHeHNsA-COeAMHEHUS KITEMMHOMN
KOMOAKW, MOAKMIOYEHNS AUCKPETHBIX AaTYMKOB U UCMOMHUTENbHBLIX MEXaHU3MOB onucaH B pasfene 6
n B MpunoxeHunsx B n .

Ha BepxHel 6GOKOBOW CTOPOHE OTHOCUTENbHO NULEBOM MNaHenuM KOHTponnepa pacnonoxeH
coeanHuTenb WuHTepderica Ethernet tvna RJ45. CBeToaMOAHbIA  MHAMKATOP KpacHoro (Mnwu
0OpaHXeBoro) LBeTa B coeguHutene uHtepderica Ethernet ceuaeTenscTByeT 06 ycTaHOBMNEHUN CBSA3N,
paboTa 3eneHoro ceeToguoaa CBUAETENbLCTBYET O nNpueme nmbo nepegave AaHHbIX.

Ha nuueBo naHenu KOHTponnepa pacnofiokeHbl coeavHuTenn uHTepdencos RS-232,
Debug RS-232.

MopT Debug RS-232 npegHasHaveH Ansi NpOrpaMMMpoBaHMS KOHTPOMMepa, HO Takke MOXeT
6bITb MCNONBb30BaH AN NoaknioyYeHns Hayes-coBmecTUMbIX MogemoB (B ToM yucne GSM), a Takke
yCcTponcTB, paboTtatowmx no npotokonam Modbus, OBEH unun DCON (pexumbl paboTbl nopta
ykasaHbl B Tabnuue 2.2). bonee nogpobHO 0 NOAKNIOYEHUMN TaKUX YCTPOWUCTB CM. pasaen 6 u Pr1.

Ha nuueBoi naHenu KOHTponnepa pacnonoXeH coeamHnTens nHtepderica USB Device.
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PucyHok 3.1 — BHewHun Bug OBEH MJIK110-220.60.X-X
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3.2 UudposBbie BxoAabl

KoHTponnep cogepXvT uudpoBble (AUCKPETHbIE) BXOAbl, KOMMYECTBO KOTOPbIX Pa3fUyHO B
pasHbIX  WUCMONHEHUsiX koHTponnepa. O6paboTka 3HavyeHWW C BXOAOB  OCyLLECTBNSETCHA
nonb30BaTENbLCKON NPOrpaMMoNn KOHTponnepa.

Bxogbl DI1-DI4 B OBEH NJIK110-X.60.X-X w»n DI1-DI2 B OBEH MNIK110-X.32.X-X 1
OBEH MJIK110-X.30.X-X MoryT ObITb 3anporpaMMupoBaHbl Ha paboTy B KayecTBe CHETYMKOB
MMNYNbCOB, Ha paboTy C SHKOAEpaMW, UMM nepeBefeHbl B pexum o6paboTkn Mo npepbiBaHUIO
BbICOKOYACTOTHOrO Talmepa (nogpobHee o6 aTOoM pexume paboTel cm. B PI1, pasmelleHHOM Ha
KOMNaKT-AuCKe, BXOASLEM B KOMMMEKT MocTaBku). MuHMManbHble AMUTENbHOCTM  MMMYNbCa,
BOCMPUHMMAaEMOro ANCKPETHLIM BXOAOM, NpuBeAeHbl B Tabnuue 3.1.

Tabnuua 3.1
MuHumanbHas MuHumanbHas
ANUTENbHOCTb UMIMYNbCA, ANUTEnbLHOCTL
Pexum paboTbi BOCMPUHUMAaeMOoro MMnynbea,
AUCKPETHOTo AMCKPETHBLIM BXOAOM BOCMPUHUMAEMOro KommeHTapuii
Bxopa (c norpetwuHocTbio ~ 0 %), AVUCKPETHbIM BXOAOM
MKC (c norpeluHocTbiO < 1 %),
MKC
MporpammHas OnpepenseTcs
ogp;‘%oma 3300 (300 T'w) 3300 (300 T'w) ,DJ1V‘1)TéEJl1bHOCTbIO umkna NJIK
CyeTunk Mpn koachduLmeHTe
MMIYI6COB 50 (10 k'w) 20,8 (24 k'w) 3anonHeHus 0,5 (50 %) un
OTKIKYEHHOM (hunbTpe
Mpu koachduLmeHTe
OHkopep 100 (5 KkI'y) 41,7 (12 k'w) 3anonHeHus 0,5 (50 %) un
OTKIMIOYEHHOM PUNbTPeE
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Bce «ObicTpopencTBylowme» Bxodbl 00beauHATCA B 0Oy rpynny  (3nekTpuyeckue
napameTpbl cM. B Tabnuue 2.1) n ogHoBpeMeHHO paboTaloT B OOHOM U3 NEPEYNCIIEHHBIX PEXUMOB.

K OBEH INMJ1K110-X.60.X-X BO3MOXHO NOAKMIOYUTbL ABa 3HKOAepa, Mpu 3TOM MEpBbI dHKOAEP
nogknoyatoTes k Bxogam DI1-DI2, a BTopor sHkogep k Bxogam DI3-Dl4, cootBeTcTBEHHO. JInbo ectb
BO3MOXHOCTb MOAKMOYMTL OAMH 3HKOAEep C ykasaTernem Hyneson MeTkun (ABZ aHkogep), nmpu aTom
3HKOAep nopkmntoyaeTcs k Bxogam DI1-DI2, a ykazaTenb HyneBon MeTkv noaknioyaeTcs k Bxogy DI3.

K OBEH MJIK110-X.32.X-X n k OBEH INMJ1IK110-X.30.X-X MOXHO NOAKMIO4YMTL OAMNH 3HKoaep. Ons
NOAKINIoYEHMS 3HKoAepa ucnonbaytotes Bxogsl DI1-DI2.

3.3 UudpoBble Bbixoabl

KoHTponnep cogepXuT uMdpoBble (AMCKPETHbIE) BbIXOAbI, KOMMYECTBO KOTOPbIX PasfiMyHO B
pasHbIX MCMONIHEHMSX KOHTponnepa. YnpaBneHue BbIXOAaMUu OCYLLECTBMNSETCA MONb30BaTerNbCKON
nporpaMmMon KoHTponsnepa.

Bbixogbl DO1-DO4 B OBEH IMJK110-X.X.K-X MoryT ObITb 3anporpamMMmupoBaHbl Ha paboTy B
kayectBe reHepaTopoB LUWAM. Bbixogbl MoryT 6biTb Takke MepeBefdeHbl B PEXUM MNPSIMOro
ynpaBneHus 13 MpepbiBaHNA BbICOKOYACTOTHOrO Talmepa. XapaKTepuUCTUKU reHepupyeMblx
MMNYyNbCOB NpefcTaBneHsl B Tabnuue 3.2.
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Tabnuua 3.2 — XapakTepucTUKu reHepupyemMbiX UMNYynbCOB

Pexum paboTbl

XapakTepucTuku
OVUCKPETHOro Bbixoga p P

[pocTON OUCKPETHBIN BbIXOS, Yacrota nmnynbcoB He 6onee 1,5 kl'y, onpegenseTcs
ONMTENbHOCTBIO LIMKNa KOHTponnepa

LM Mepwnopg ot 10 mc go 36 ¢, TOMHOCTb NpY ANIUTENBHOCTK Nepuoaa
ot 10 go 50 mc coctasnseT 0,6 %, npu onUMTENbHOCTU cBbiwe 50
mc coctasnseT 0,1 %

Mpsimoe ynpaeneHue n3 YacroTa nmnynbcoB He 6onee 25 k'L npu koadduumeHTe
npepbiBaHnA Tanmepa 3anonHexms 50 %*

* 13-3a 0cobeHHOCTEW peanu3aummn AaHHOW PYHKLMM BO3MOXEH AXMTTEep curHana He 6onee 20 MKC.

Bce «bGbicTpogeicTBytowe» BbIxogbl 0O0beAuHsIOTCA B 0Oy rpynny M OO4HOBPEMEHHO
paboTatoT B O4HOM M3 NEPEYUCTIEHHBIX PEXUMOB.

CnepyeT oTMeTUTb, YTO HeKOTOpble 3aAayn, Takne kak reHepaums LUVM, paboTta c mopynsmu
ModBus, paboTta ¢ aHkogepamu U T.M., SIBMSIOTCH PECYypPCOEMKUMU U MOTYT, Npu OOHOBPEMEHHOM UX
MCMONb30BaHUK, MNPUBOAUTL K paboTe KOHTpornepa Ha npedene BO3MOXHOCTEN MO 3arpyske
npoueccopa. Bo nsbexaHne nogobHbIx cuTyaumii pekoMeHayeTCs creauTb 3a 3arpy3kol npoteccopa
C nomolLLpblo Moayns Statistic Bo Bpemsi oTnagku npoekta. [pu BO3HUKHOBEHUM CUrHana o neperpyske
npoueccopa («CPU is overloaded») pekomeHayeTcs M3MeHWUTb napameTpbl paboTbl npubopa Takum
0o6pa3om, 4ToObl CHU3WNTB HarpysKy Ha LieHTpanbHbI npoueccop (HanpuMep, YBeNUYUTb BpeMs LmKna
KOHTponnepa, ysenuuuTs nepuog WWAM n 1.4.)

Bonee nogpobHble cBeAeHUss O HACTPOWNKE BXOAOB U BbIXOAOB B CneumarnbHbIX pexuMax paboTsl
nanoxeHsl B PI1.
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3.4 Wngukauusa n ynpasneHue

Ha nepepHiolo naHenb KOHTponnepa BbiBEAEHa CBETOAMOAHAs WHAWKALUMSI O COCTOSIHUK
OVCKPETHBIX BXOAOB U BbIXOAOB, HANMWMYUM NMUTAHUS,, HANU4YMM CBA3M CO CPeaol NporpaMMUpOBaHUS
CoDeSys 1 0 paboTe koHTposnnepa.

CeueHune nigukatopa «NMUTAHUE» oTobpaxkaeT Hanmume NuTaHus KOHTponnepa.

MHoukatop «CBA3b» oTobpaxaeT COCTOsiHME MOOKMIOYEHUsI KOHTponnepa K cpefe
nporpammupoBanus CoDeSys. MNpu Hannyum cBs3un co cpegon CoDeSys, nnaukatop cesetutcsa. Ons
CBA3M KOHTponnepa co cpegon CoDeSys moxeT mcnonb3oBaTbCs OAUH M3 kKaHanoB — RS-232
(Debug), Ethernet nnn USB Device.

MHpoukaTop «PABOTA» oToGpaxaeT COCTOsiHME MNONb30BaTeNbCKOM nporpammbl. MHAMkaTop
CBETUTCS, ECMU MOfb30BaTeNbCckasi NporpaMmma BbINOSHSETCS.

MHaukaTopbl BXOAOB U BbIXOOOB OTOOPaXXakoT COCTOSIHUE COOTBETCTBYHOLLUMX AUCKPETHBLIX BXOAOB U
BbIXOA0B KOHTpornepa. IHakaTopbl COCTOSHUSI BXOLOB CBETSATCS, €CINM COOTBETCTBYHOLLMIA BXOA, 3aMKHYT.

Ha nepeaHelt naHenu UMerTCS TpY KHOMKK:

—  KHOMKa «F1» MOXeT NPUMEHATLCSA Kak AOMOMHUTENbHbIA AUCKPETHBIN BXOA, KOHTpONnepa,
VCNOMHALWNIA (DYHKUMIO, 3adaHHY0 MoNb3oBaTenbckon nporpammon. O6 mcnonb3oBaHUK
KHOMKK — cM. pa3gen «Special input (CneuunanbHbIn AUCKPETHBIN BXxoa)» B PIT;

—  kHonka «CtapTt/Cton» npegHa3HadeHa Ans 3anycka W OCTAaHOBKWM MOMb30BaTENbCKON
nporpaMmbl KOHTpOINepa, OHa Takke MOXeT OblTb HacTpoeHa AN WCMOMNb3OBaHWA B
KayecTBe [OMOSHUTENBHOrO [MCKPETHOTO BXOAA KOHTponnepa — cM. pasgen «Button
(KHonka)» B PIT;

BHumaHme! Nocne 3anucy B KOHTPONMep Nomnb30BaTeNbCKOM NMporpaMmel Npu noboM ero
BKMIOYEHUN NpOrpaMma HauyumHaeT BbIMOMHATLCA aBTOMATUYECKM (HaXumaTb Ha KHOMKY
«CtapT1/Cton» He TpebyeTcs).
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- CKpbITasa KHoOMKa «C6poc» npegHasHavdeHa AOnAa nepesarpy3ku KOHTposiepa, HaXaTb ee
BO3MOXHO TOJIbKO TOHKMM 320CTPEHHbIM NpeaMeToM AnameTpom He bonee 3 Mm.

B kopnyce koHTpomnnepa pacnonoXxeH ManoMOLUHbIA 3BYKOBOW W3nyyaTenb, YnpaBnsieMbli
nonb30BaTeNbCKOM NPOrpamMmon Kak crneunanbHbI ANCKPETHbIN BbIXO4 — CM. pasgen «Special output
(CneumanbHbI AUCKPeTHBIN Bbixoad)» B PI1. Nanyyatens MoxeT ObiTb MCNONb30BaH, Hanpumep, Ans
aBapuNHOW CUrHanNW3auum Unu nNpu oTnagke nporpammbl. YacToTa M rPOMKOCTb 3BYKOBOTO CUrHana
(HMKCMPOBaHbI U He MoAnexaT N3MEHEHMIO.

3.5 Yachl peanbHOro BpeMeHun

KoHTponnep ocHalleH BCTPOEHHBIMW YacaMu peanibHOro BPeMEHW, MUTaHue KOTOPbIX MOXeT
OCYLLECTBNATLCA OT aBTOHOMHOIMO MCTOYHMKA MUTAHWA — akKymynstopa. OHeprum nosIHOCTbIo
3apsHKEHHOro akkymynsitopa XxBaTtaeT Ha HernpepbiBHYI0 paboTy YacoB pearnibHOro BpEMEHU B Te4YeHue
6 mecAueB. B crnyyae wn3Hoca, HemonHOW 3apsgke, a TakkKe 3JKCnryaTaumu KOHTponmepa npu
TemnepaTtype Ha rpaHvuax paboyero guanasoHa Bpemsi paboTbl 4acoB cokpaliaetcd. Paborta c
Yacamu pearnbHOro BpeMeHu (3agaHve Unum nonyvyeHne BpemMeHmn U3 annapartHbIX 4YacoB) — CM. pasaen
«HacTporka AonoNHUTENbHBIX yCTPOMCTB» B Pr1.

3.6 AKKymynsaTtop

AKKYMyNSTOp, WUCMONb3yeMblii Ansi NWTaHWS 4acoB peanibHOro BpPeMeHW, [OOMOSNHUTENbHO
SIBMNSETCSH UCTOYHMKOM aBapUNHOIO NUTaHWs MUKpOMpoLieccopa KoHTponnepa.

[Mpn OTKMIOYEHUM NUTAHUSI KOHTPOMSEp MNEpPexoauT Ha aBapuHOE NWUTaHWe U COXpaHseT
NPOMEXYTOYHblEe pe3ynbTaTbl BblYMCNEHUA u pabotocnocobHocTb noptoB Ethernet n RS-232 Ha
Bpems oT 2 go 30 ¢, 3agaHHoe B napameTpe «Backup working time» B okHe KoHdwurypauwms MK (PLC
Configuration) (cm. PIT).

Mpn aTom nuTaHMe Ha BXOAHblE W BbIXOAHblE 3NIEMEHTbl KOHTPOMepa He MOCTynaeT, U OHU
nepeBOAsATCS B BbIKIMHOYEHHOE COCTOSIHUE.

23



PYHKLUMOHMPOBaAHWE KOHTpONSiepa Ha aBapuMHOM MUTaHWU  COMPOBOXAAETCA MUraHuem
ceetogmopaa «PABOTA». Npu BKNOYEHUWM NUTaHWMA KOHTponmnepa, paboTallero oT WCTOYHMKa
aBapUNHOTO NMUTaHWA, OH cpasy NPUCTYNaeT K BbIMOSIHEHUIO NOMb30BATENbLCKOM NPOrpaMMbl, He TpaTs
BpeMeHu Ha 3arpysky sgpa CoDeSys, npu 3TOM COXPaHSIOTCS BCE MPOMEXYTOYHble pe3yrnbTaThbl
BbIYMCMEHUN.

[Mo wncTtevyeHun BpemeHn paboTbl OT aBapUNHOINO WMCTOYHMKA MNWUTAHUS W NpU OTCYTCTBUM
OCHOBHOMO  MWUTaHWs,  KOHTpOMNnep aBToMaTuMyecku 3anucbiBaeT  Retain-nepemeHHble B
3HEeproHes3aBMCHMYIO NaMaTb 1 OTkoYaeTcs (Npasuna obbaBNeHus Retain-nepemeHHbix cM. B Pl no
CoDeSys), npun 3T0M 4acbl peanbHOro BpeMeHN OCTaloTCs B paboyemM COCTOSHUN.

BHumanue! Npw nonHom paspsge AKKyMynaATopa 3Ha4YeHue BpeMeHn TepaeTca.

Bpems paboTbl Ha aBapuitHOM NWTaHUWM 3aBUCUT OT OKPYXXalolen TemnepaTypbl, CTeneHu
3apagKM U U3HOCA akKyMynsiTopa U MOXeT GblTb aBTOMaTUYECKM CKOPPEKTUPOBAHO KOHTPOMIEPOM B
CTOPOHY YMEHbLLEHUS.

Mpu BKMIOYEHWM KOHTPOMMepa nocne AMTENbLHOTO NponajaHns MUTaHWS ero  BbIXOAbI
nepeBoAsiTcA B 3apaHee 3afaHHoe «be3onacHOe COCTOsIHWME», B KOTOPbIX HaxoAsTCs A0 3anycka
nosib30BaTeENbCKON NPOrpammbl.

Mpumeuanne — «BesonacHoe COCTOSIHME» — 3TO COCTOSIHME BbLIXOAOB KOHTPOMNepa, npu
KOTOPOM TMOZKIOYEHHBIE K HUM WCMOSTHUTENbHbIE MeXaHW3Mbl HaXxOA4sSTCsl B COCTOSIHMM, HauGonee
GesonacHoM Ansi oGbekTa ynpaBneHus, He NMPUBOASLLMM K ero nornomke. 3HadveHue «GesonacHoro
COCTOSIHMSI»  BbIXOAOB 3afJaeTcs MNpu  KOHWUIypupoBaHuM obnactu BBOAa-BbiBOAa B  OKHE
KoHndpurypauums MIK (PLC Configuration).
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4 PaboTta ¢ KOHTponnepom

Mepen wcnonb3oBaHMeEM KOHTpomnnep HeobxoguMo 3anporpaMmMupoBaTtbh, T.e. CO3AaThb
nonb3oBaTenbCckylo nporpammMy. [locrne co3gaHus nonb3oBaTenbckas nporpaMMa  MOXET OblTb
COXpaHeHa B aHeproHesaBuncumon Flash-namaTu koHTponnepa u 3anyckatbCsl Ha BbINOSIHEHWE nocne
BKIIOYEHUS NUTaHUS UNW nepesarpy3km — cM. pasgen «CoxpaHeHue nporpaMMbl B MNamsATu
KOHTponnepa» B Pr1.

MporpammupoBaHue ocyliectensieTcs ¢ nomollbto MO CoDeSys 2.3 (Bepcuu 2.3.9.9). [nsa cBsian
co cpefov nporpammupoBaHns CoDeSys MOXeT UCnonb3oBaTbCH OAMH M3 MHTEPdENCOB KOHTponnepa:
RS-232-Debug, USB-Device nnu Ethernet — cMm. pasgen «[poekT. YctaHoska csasu ¢ MIK» B PI1.

Ha pucyHke 4.1 npuBegeH npumep MoakmoveHns koHTponnepa k MK ons nporpammupoBaHus
yepe3 uHTepdenc RS-232-Debug. lMpu atom wucnonb3yetcs kabenb nporpammupoBaHus KC1,
BXOASLLMIA B KOMMNNEKT noctaBku. Kabenb BkntovaeTcs B rHe3no (Debug RS-232), pacnonoxeHHoe Ha
nvueBon naHenu koHTponnepa. OTBeTHas YacTb Kabensa nogknodaetcd k COM-nopry MK.

BHumaHue! [MogknioveHne kabens nporpammupoBanus KC1  ocyuwecTBnsieTcas  npwu
OTKIIOYEHHOM nuTaHuM kKoHTponnepa u MK (unu xota Obl OAHOrO M3 3TUX YCTpPOWCTB). Ecnu
OTKIoYeHe NUTaHusA koHTponnepa u MK HeBo3MOXHO, TO B NepByto ovepeab kabenb nogknoyaeTcs
K KoHTponnepy, 3atem k COM-nopty [K; npeaBaputenbHO crnegyeT KOCHYTbCS MeTanfmMyeckown
YyacTblo coeAuHuTens kabens wmetannuyeckoro kopnyca COM-nopta [MK gna  BbipaBHUBaHUS
3neKTpuYeckux noTeHumnanos koHTponnepa u MNK. HeBbinonHeHne aTux TpeboBaHMin MOXET NpUBECTU
K noBpexaeHunto COM-nopta lNK.

MoaknioyeHne koHTponnepa k MK uyepes nopt USB-Device ocyllecTBNsSeTCS CTaHZAPTHbLIM
kabenem Tuna A-B, He BXOAALIMM B KOMMMEKT MocTaeku. [nuHa kabens He [OOMKHA MpeBblillaTh
1,8 M. MopkroyeHne ocyLLeCTBAETCs Nocne nogayv Ha KOHTPOMep HanpsbkeHUs MUTaHUs U CrycTs
3-5 cekyHa, Heo6XoaMMbIX A4S 3arpy3ki KOHTposnepa.

BHumaHue! [locne nporpammupoBaHusi KOHTpomnnepa kabenb wHTepderica USB-Device
HeobXoaQMMO OTKIIOYUTL, HE [OMYCKAaeTCsl SKChnyaTauusi KOHTpornepa ¢ MoAKMoYeHHbIM kabenem.
Mpu HeobxoaMMOCTH OCyLLLECTBINEHNSI CBSI3N Ucnonb3yeTcs Ethernet.
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PucyHok 4.1 — BapuaHT nogkntoyeHus k MK gnsa nporpammupoBaHusi KOHTponnepa
yepe3 nopt Debug RS-232
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MogpobHo nporpammMupoBaHue KOHTpomnnepa onucaHo B PI1, npeactaBrneHHOM Ha KOMMAKT-
OMCKe M3  KOMMMEeKTa TMOCTaBKM Ha peanusyemble KOHTPONMEpbl B COCTaBe KOMMnekca
nonb30BaTeNbCKOM OKYMeHTaLumn n nporpaMmmHbix cpeacts ans OBEH MMJIK110.

[Onsa ynobcTea nonb3oBaTensi Ha KOMMAKT-AMCKE peann3oBaHa CMCTeMa HaBuralmm no CTpykType
nakeTa norb3oBaTenbCKMX [OKYMEHTOB U nporpaMmMHbix cpeacts anst OBEH MJ1K110, nossonstowas
Bbi3blBaTb W MNpocMaTpuBaTb HeoOXoAuMblE [OKYMEHTbl W  yCTaHaBnuBaTb MporpaMMHoe
obecneyeHne, Heobxoanmoe Ans yHKUMOHNPOBaHNUSI KOHTpoOnnepa.

Bpems peakuum BxoaoB/BbIXO[0B
Bpems peakuum 3aBUCUT OT TUMOB MPUMEHSIEMbIX BXOA0B/BbIXOA0B. AHanNUTUYECKOE BbipaXKeHue
Onsi onpeAeneHusi BpeMeHMW MofHOro oTknuka koHTponnepa (TOTKM) MMeeT BUA,

Totkn = TBx + 2Tuukna + TBbIX,

roe TBx — Bpems peakuuu BXofa Ha usaMeHeHue u3nyeckoro curHana (Bknoyas punbtpaumio).
Mo ymonuaHuto 3Ha4YeHns Ans obblvHbIX BXogoB — 1,0 Mc, Ans 6eicTpogencTBytowmx Bxogos — 0,1 mc
(8 Tabnuue 2.1 paHHbI napameTp Ha3biBaeTcd «MuHMManbHas AnUTENbHOCTb  UMMynbCa,
BOCTPUHMMAEMOro ANCKPETHBIM BXOOOM»);

Tuukna — Bpemsi LMKNa KOHTposnsepa. YCTaHOBMEHHOE 3HayeHue no ymonyaHuw — 1 mc
(ctrabunusuposaHHoe). HacTtpauBaetcs B okHe «KoHdurypauusa TMJK (PLC Configuration)» 1O
CoDeSys. [AnuTenbHOCTb LMKINA MOXHO Y3HaTb, MOAKMIOYMB MOAYNb CTaTUCTUKW, — OH NogpobHO
onucax B PrT;

TBbIX — 3agepxka Ha cpabaTbiBaHWe Bbixoda. 3HaYeHus Ans penenHbiX BbIxogoB — 50 mc; ans
06bIYHbIX TPaH3UCTOPHbIX BbIxogoB — 30 MC; Ans GbICTPOAENCTBYIOWMX TPaH3UCTOPHbIX BbIXOAOB —
0,02 mc (B Tabnuue 2.1 gaHHbIV NapameTp Ha3biBaeTcs «Bpems nepeknoyeHns n3 coctosHust «0» B
cocTosiHne «1» 1 obpaTHO»).

27



I'Ipmmepbl pacyeTa BpemMeHM NOJIHOro OTKMUKa KOHTponnepa AOnd pas3HblX BapuaHTOB
NCnonb3oBaHMA BXOA4O0B U BbIXOA0B npuBeaeHbl HUXe.

Mpumep 1

MakcumanbHO BbICTPLIN OTKIINK MOXET OblTb peannsoBaH Npu NCMONb30BaHUN ObICTPbIX BXOAOB
1 BbIXOZI0B, U YCTAHOBMEHHOM MUHMMAIIbHOM 3HAYEHUU BPEMEHN LIMKIa KOHTponnepa:

Totkn = Tex + 2Tumkna + Teeix = 0,1 + 2 - 0,25 + 0,02 = 0,62 mc.

Mpumep 2

Haunbonee meaneHHbI OTKNMK MOXET BbiTb peanu3oBaH npu UCNOSb30BaHUN OBbIYHBIX BXOLOB,
peneiHbIX BbIXOAOB U YCTAHOBIIEHHOM (PUKCMPOBaAHHOM 3HayeHun (MO yMON4YaHuio) BPeMeHW LMKna
KOHTpoOnnepa:

ToTtkn = TBx + 2Tumkna + Tebix =1+ 2 -1 + 50 =53 mc.
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5 Mepbl 6e3onacHoCTU

Mo cnocoby 3awuTbl OT NOpaXeHUs ANEKTPUYECKMM TOKOM KOHTPOMMep COOTBETCTBYeT knaccy |l
no MOCT 12.2.007.0.

K akcnnyataumu, TexobcnyxuaHunio npeobpasoBaTtens AOMKHbI AONYCKaTbCA Nuua, U3yymBLLne
npaBuna akcnnyartaumu, npowegwme obyyeHne n NpoBepKy 3HaHWIA MO BOMpPOCaM OXpaHbl Tpyaa B
COOTBETCTBMM C «TuUMOBbIM MofioxeHnem 06 obyyeHnM no Bompocam OXpaHbl  Tpyaa»
(HNAOI 0.00-4.12) 1 wnmetowme rpynny ponycka He Huxe |ll cormacHo «[MpaBunam 6e3onacHon
aKCMnyaTaLmmn 3feKTpoycTaHoBOK notpebutenen» (HMAOIMM 40.1-1.21).

OTKpbITbIE KOHTaKTbl KNIEMM KOHTpOIsiepa npu 3KChnyaTauun HaxodsiTCst Mo HanpsbKeHuem
BenuumHon o 250 B. Jliobble noaknoveHns K KOHTponsepy M paboTbl MO ero TEeXHUYEeCKOMY
o6CcnyKMBaHMI0 NPOU3BOASITCS TOMbKO MPU OTKMIOYEHHOM MUTaHUKM KOHTpOMnepa W NOAKIYEHHbIX
MCMOSTHUTENBbHBIX MEXAHN3MOB.

He ponyckaeTcsi nonagaHve Bnar Ha KOHTaKTbl BbIXOOHbIX COEAMHWUTENEN W BHYTPEHHWe
3reMeHTbl KOHTponsnepa. 3anpellaeTcd UCMONb30BaHWE KOHTpoOsepa npu Hanuuum B aTMmocdepe
KWUCIOT, WenoYei, Macen v NHbIX arpeCCUBHbIX BELLECTB.

MoaknioyeHne, perynupoBka W TexHUYeckoe OBCnyXuBaHWe  KOHTpomnepa  [OKHbI
Npoun3BOANTBECA  TOMBKO  KBanNUMULUMPOBAHHbIMK  cneuuanuctamy,  M3yYvBLUMMW  HacTosiLlee
PYKOBOACTBO MO 3KCMyaTaumu.
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6 MoHTax n nogroToBKa K pabore

6.1 YcTtaHOBKa KOHTponnepa

Mpn MOHTaxe KOHTpoNnepoB HeobxoAnMo yynTbiBaTb Mepbl 6e3onacHoCTH, NpeAcTaBneHHble B
pasgene 5.

lMpn MoOHTaxe [Ans KOHTponnepa npeaBapuTenbHO MNOAroTaBnMBaeTcsd MeCcTo B wkady
anekTpoobopynoBaHus. KoHCTpykuusi wkadpa pdomkHa obecneunBaTb 3aliMTy KOHTponnepa oT
nonagaHusl B Hero Bnaru, rpsiam n NOCTOPOHHUX NPeAMETOB.

KoHTponnep 3akpennsietcst Ha DIN-peviky unvu BHyTPEHHIOK CTEHY Likada 3aluenkaMmm BHU3.

YcTaHoBKa koHTponnepoB Ha DIN perke ocyLlecTBnseTCs B criedytoLLelt NocneaoBaTenlbHOCTH:

1 Npounssogutcs nogrotoska Ha DIN-pevike MmecTa Ans yCTaHOBKM KOHTPOMMepa B COOTBETCTBUM
C pa3mepamu, npuBeAeHHbIMN B MNpunoxeHun A.

2 KoHTponnep yctaHaBnuBaeTcs Ha DIN-peliky B COOTBETCTBUM C pucyHKoM 6.1, a) no ctpernke 1.

3 KoHTponnep ¢ ycunuem npwxumaetcsa k DIN-peke B HanpaBneHuu, nokasaHHOM CTPENKon 2,
00 dukcaumm 3aLenku.

4 ina cbema koHTponnepa ¢ DIN-peiku B NpoyLUMHY 3allenkn BCTaBNseTCA OCTpUe OTBEPTKM
(cm. pucyHok 6.1, 6)), 1 3aLlenka oTXUMaeTcs No cTpenke 1, nocne 4Yero KOHTPOnNNep OTBOAMTCS OT
DIN-petikn no ctpenke 2. lNMpu cbeme OBEH MJ1K110-60 ABe 3aLuenkvM OTXMMaloTCs O4HOBPEMEHHO.
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a) 6)

PucyHok 6.1 — MoHTax KOHTponnepa c kpenneHuem Ha DIN-peiiky
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YcTaHOBKa KOHTPOMNEPOB Ha LWWUTe YNpaBneHUsA OCyLecTBNseTca B crneaylollen
nocrnenoBaTenbHOCTY:

1. Npon3BoanuTCS NOAroTOBKa Ha LUWMTe YMNpaBneHWs mecTa AOns YCTAHOBKWM KOHTponnepa B
COOTBETCTBUW C pa3mepamMu, npuBedeHHbIMU B [NpunoxerHun A.

2. KoHTponnep yctaHaBnMBaeTCs Ha LuTe YnpaBneHns u 3akpennsercs 2-mMa BUHTaMu M3, He
BXOASLLMMM B KOMMIEKT NOCTaBKW. [INsi KpenneHns ncnonb3yoTcs NPOYLLKHBLI KOpryca KOHTpornnepa.

Mpn MoOHTaxe cnepyeT oCTaBUTb 3a30Pbl MeXAY CTEHKaMU U KOPMYyCOM KOHTpOIfepa He MeHee
nokasaHHbIX Ha pucyHke A.4 (MpunoxeHwne A).

6.2 MoHTaX BHelWHNX cBsi3en

6.2.1 O6wue TpeboBaHUA K MOHTaXHbIM NPOBOAAM

[na obecneyeHnst HAOEXHOCTUN ANEKTPUYECKMX COeQNHEHUA PEKOMEHOYETCS UCMONb30BaTh TONBKO
MefHble nposoaa. poBoa nepen coegvHeHWEM HeobXoAMMO 3a4MCTUTb Ha ANWHY 5 MM, C Takum
pacyeToM, YTOGblI Cpe3 M3oMsAUMM MIIOTHO Mpureran K KNEMMHOW KOMoAKe, T.e. YTOBbl OroneHHble
y4acTKM NpoBoAda He BbICTynanu 3a ee npegenbl. Onsa rmbkoro (MHOrOXMIIbHOrO) MpoBoda criegyeT
MCMomnb30BaTbCA OOXMMHbIE BANOYHbIE HAKOHEYHMKM (Hanpumep, Tuna HB1,5-3, pucyHok 6.2).
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PMCyHOK 6.2 — NoaroToBka MHOrOXUNbLHOTO npoeoga AnsA MOHTaXa ¢ HAKOHe4YHUKOM

BxoaHble Lenu ynpaBneHus:

MakcvumanbHoe ceveHne MpOoBOAOB, MOAKMIOYAEMbIX K KNeMmaM Mpy MOHTaXe >XECTKUM Uiun
rMbKkMM NPoBoAOM — 1 MM? (cooTBeTCTRBYET 18 AWG).

MWHMManBHOE CeyeHne NPOBOAOB, MOAKMIOYAEMBIX K KeMMaM yrpasnenus 0,25 Mm?,

Llenu nuTaHusa u BbIxoaHble:

MakcumanbHoe ceyeHve NPOBOAOB, MNOAKMOYAEMbIX K KIeMMam MNpu MOHTaXe KeCTKAM
npoeogoM — 1,5 Mm? (Unu 2x0,75 Mm?) (cootBeTcTBYET 16 AWG).

MakcrmanbHoe ceyeHne NpoBoAOB, MOAKMIOYAEMbIX K KNeMMaM npy MOHTaxe rMbkuM NpoBoAoOM
— 1 mM® (cooTBETCTBYET 18 AWG).

MWHMMarnBHOE CeyeHne NPOBOAOB, MOAKMIOYAEMBIX K KnieMmam 0,25 Mm’,

Knemmbl kKoHTponnepa crnefyeT 3atarmBaTtb ¢ yeunvem 1,95 kr/cm.

Ons ypobcTBa NOAKMIOYEHUA KNEMMHbIE  KOMOAKM KOHTponnepa SABNSIOTCS  CbeMHbIMU
(cm. npunoxexve ). [Ona OTCOEAMHEHUS KMEMMHbIX KOMOAOK HEeobXOOUMO CHATb  KPbILKY
KOHTpOMnmepa, BbIKPYTUTb BUHTbI M CHSATb KOMOAKM B HampaBMneHWW, ykazaHHOM Ha pucyHke [.1
cTpenkamu.
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BHumaHue! He cneayeT yknaapiBaTh cUrHarnbHble NPOBOAa B OAMH XKryT U KOpob ¢ CUMoBbIMM
nposogamu. [Ons 3awmTbl Uenerd OT BIMSHUA BHELUHUX HABOAUMBIX MOMEX peKoMeHAayeTcs
NPUMEHSITb SKPaHNPOBaHHbLIE Kabernu.

6.2.2 MoaknioyeHue NUTaHUA

Mutanve OBEH TMJ1K110-220.X.X-X cnegyeT OCYyLIeCTBASATb OT pacnpefeneHHON nuTaoLewn
CeTu, He CBA3aHHOW HernocpeACTBEHHO C MUTaHWeM MOLLHOro curoBoro obopynoBaHus. Bo BHeluHen
Lenn pekoMeHOyeTCs YCTaHOBUTb BbIKIOYaTenb, obecrneymBatoLMin OTKIIOYEHME KOHTpoOnfepa oT
ceTn. He cnegyeT ocylwecTBNsATb NUTaAHME KakUX-NMMOO YCTPOWCTB OT CETEBbIX KOHTAKTOB
KOHTponnepa.

Mutanne koHTpornnepa OBEH MJK110-24.X.X-X pekoMeHAyeTCsl OCYLUEeCTBNSATb OT JIoKanbHOro
WUCTOYHMKA MOAXOOALLEN MOLLHOCTW, YCTAHOBMEHHONO COBMECTHO C KOHTPOMnepoM B Lkady
anekTpoobopyfosaHus. Mpu nuTaHnM oT pacnpeferneHHon cetn TpebyeTca ycTaHaBnuMBaTb nepefj
KOHTPOMNEPOM CeTeBOW (hUnbTp, NOAABMASIOLLMIA MUKPOCEKYHOHbIE UMMNYTIbCHBLIE MOMEXM.

BHumaHue! KoHtponnepbl mogenenn OBEH MJK110-24.X.X-X He wuMelT 3awutbl 0T
NeperontoCoBKM NMUTaHKSL.

CxeMbl NOAKMNIOYEHUs: NUTaHMA NpeacTaeneHsbl B MNpunoxexHun b.
6.2.3 MoakntoyeHne BXOAOB U BbIXOAOB

MoaknioyeHWe UCTOYHMKOB CUrHamoB K AWCKPETHbIM BXOA4aM, a Takke MNOAKNoYeHne
UCNOMNHUTENbHBIX MEXaHU3MOB K AUCKPETHbIM BbIXOA4AM OCYLLECTBMATCA B COOTBETCTBUM CO
cxemamu, npueeaeHHbIMu B MpunoxeHum B.

PeneiHble 1 TpaH3WCTOPHbIE BbIXOAbl HE MMEIOT BHYTPEHHeW 3alumTbl OT neperpysku. Mo aTomn
NpuyMHe cnegyeT UCMOoNb30BaTh AMEMEHTbI 3aLUMThI, NoKa3aHHble Ha pucyHkax B.6-B7 (MpunoxeHue B).

Ons VHOYKTUBHBIX Harpysok, Hampumep, MpW MCMOMb30BaHUM KOHTAKTOPOB MMM MarHUTHbIX
KnanaHoB, ynpaBfnseMblX MOCTOSHHbIM  HampskeHuem, HeobxoaMMo BCeraa  WUCMonb3oBaTb
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Ge3blHepUMOHHbIe Avofbl. JTW AModbl 4acTo yCTaHABMMBAOTCA B YNpaBnsieMble YCTPOUCTBa
3apaHee. Ecnu xe oHU He yCTaHOBMEHbBI, TO HE0BX0ANMO 06ecneynTb UX MOHTaX.

Ecnv  WHOYKTMBHbIE HArpy3kM BKIOYAOTCS  penediHbiMM - BbIXOZaMU € MEPEMEHHbIM
HanpsbkeHWeM, criegyeT npedycMoTpeTb RC-LEnouky, CHWXaloLWWy MNUKOBOE HanpshkeHne npu
BKMIOYEHUM Harpysku u, Gnarogapsi SToMy, 3allMLLAOLLYl0 KOHTaKTbl perne OT MOBPeXAeHUi npu
MCKPOBOM paspsie.

6.2.4 MopknioyeHne uHTepdpenica RS-485

MoakntoyeHne BbINOMHSAETCA N0 ABYXNPOBOAHOM CXeMe BUTOW Napol NpoBOAOB C COGMNoAeHEM
nonsipHocTu. MoHTax crnegyet npoM3BOAWTL MPWU  OTKIOYEHHOM HaMpshkeHWU MNUTaHUs BCEX
yCcTponcTB cetTn RS-485. [nuHa nNuHUM CBS3W JofkHa ObiTb He Gonee 1200 metpos. [posog A
noaknioyaetcsa K BoiBogy A2 unu Al koHTponnepa, nposod B nogknioyaetcs k BbiBogy B2 wnn Bl
KOHTpOMrepa, COOTBETCTBEHHO.

MpumeyaHne — OGoO3HaueHVEe KOHTAKTOB WHTepdeiica RS-485 B npubopax npousBoacTBa
apyrmx pupm MoxeT ObiTb CneaylowmM: KOHTakTy A cooTBeTCTBYeT 0603HadYeHue «Data+», KOHTaKTy
B — «Data—».

BHumaHue! KoHTponnep cnpoekTMpoBaH Tak, YTO OH BKNovaeTca B ceTb RS-485 kak Master
(Begywmn npubop), MU B HEro BCTPOEHbl PE3NCTOPbl, OMpedensiowune COCTOSHUE MUMHUKM Npu
OTCYTCTBUW Mepefayn. B cBs3M ¢ 9TUM He [onyckaeTcs BKMoYaTb B OAMH CerMeHT cetu RS-485
6onee 6 KOHTPOMNEPOB, AaXe eCNN OHU HAacTpoeHbl Ha paboTy B pexume Slave (Begombin npubop).
Mpu HeobxoammocTn BkNMOUUTL Goree 6 KoHTponnepoB B ceTb RS485 unu pasgenuTb ceTb Ha
HECKOmNbKO CEerMeHTOB criefyeT Mcrnonb3oBaTb ycunuTenu/nostroputenn mHtepdenca RS-485 tuna
OBEH ACS5 (cm. pucyHok 6.3).
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PucyHok 6.3 — NMpumep cxeMbl noagkno4YeHun B ceTb 6onee 6-tu OBEH MNJK110
(OBEH AC5 — noBTopuTenb curHana paspa6otkun OBEH)

6.2.5 MNMopgknioyeHune Kk MHTepdency RS-232

MogkntoyeHue ocyuiecTBnsieTca cTraHgapTHbeiM kabenem KC2 «[JIK-lMMaHenb» (He BxoauT B
KOMMMEKT NOCTaBKW, NpuobpeTtaeTcst oTAernbHO), kabenem gna nporpaMmmupoBaHus (kabenb KC1 us
KOMMMeKTa MnocTaBku) unu kabenem, M3roToBrEHHbIM MO cxeme, npuBefeHHow B [MpunoxeHun I
MoakntoyeHne HeobxoaUMO MPOU3BOAUTL MPU OTKIMOYEHHOM HAMPSBPKEHUM MUTaHUS KOHTpomnepa u
noAkntoYaemMoro yctponcTea. [invHa kabens He [OMKHa NpeBbILLaTh TpeX METPOB.
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MopTt Debug RS-232 B ocHOBHOM MpeAHasHayeH Ans nNporpaMMUpOBaHUS KOHTpomnmnepa vepes
COM nopt lNMK. B cnyyae HeobxoanMocTu nogkmntodeHus k nopTy Debug RS-232 uHbIX YCTpOWCTB,
mmerwnx BbixogHon mHTepdenc RS-232C, Heobxogumo Bocnonb3oBaTbesl kabenem KC2 «[MJ1K—
MaHenb» (He BXOAMT B KOMMMEKT MOCTaBku, mnpuobpeTaeTca oOTAenbHO) unu  kabenewm,
CaMOCTOATENbHO U3rOTOBMIEHHBLIM MO CXeMe, NpueeaeHHon B MNpunoxerum I

Mopt Debug RS-232 MoxeT paboTaThb B ABYX peXMMaXx (3aBUCALLMX OT TvMa UCTONb3yeMoro kabens):

— ansa kabens KC1 nopt paboTaeT B pexxume obmeHa no npotokony Gateway;

— AnsA apyrvx kabener nopt paboTaeT B CTaHAAPTHOM pexumMe.

BHumanue! OnpegeneHve (OeTEKTUPOBAHWE) pexuma paboTbl MopTa OCYLECTBRASETCA Mpu
BKMIOYEHUM NUTAHUS KOHTpOSnepa.

MoakntoyeHne Mogema K KOHTPOnepy OCyLLeCTBNSETCS Yepes nocnenoBaTtensHbli nopT Debug
RS-232 unu yepes nopt RS-232 ¢ nomouwpto kabena KC3 «MJIK-Mogem» (He BXOAMT B KOMMMEKT
nocTaeku, npuobpeTaetca OTAENbHO) WM kabenem, CaMOCTOATENbHO W3rOTOBMEHHbIM B
cooTtBeTCcTBUM C pucyHkom .3 (Mpunoxenne IN). Ha kabene KC3 «MJIK-Mogem» Heobxogumo
YyCTaHOBUTL NepekniodaTenls B nonoxeHne «ON», ecrnu KoHTponnep GydeT wcnonb3oBaTbcs ANs
cBsA3n co cpepon CoDeSys, u B nonoxexHne «OFF» B criydae paboTbl MO OCTanbHbIM MPOTOKOMaMm.
MpoTOKOMbI M HACTPOVIKN NpUBEAEHLI B Tabnuue 2.2.

6.2.6 MopknoyeHue k nHTepdpency Ethernet

MopknioyeHne k uHTepdency Ethernet BeiNonHAeTCA BOCbMMXUIBHBEIM Kabenem «BuTas napa»
kaTeropun 5. Ha kabenb ycTaHaBMUBAIOTCS OKOHEYHble coeaunHuTenu 6es akpaHa. OTBeTHasA yacTb
kabens nogknoyaeTca k Ethernet-koHueHTpaTopy, k ceteBou nnate MK unun Kk ntHomy o60pyaoBaHMo.
Mpy NOOKMIOYEHNN K KOHLIEHTPATOpy WCMOSb3yeTcs CTanAapTHbeI (MpsMon) kabenb, cornacHo
EIA/TIA-568A, npu MOAKMIOYEHWM K CETEBOW nnaTte unuM K MHOMY O6OpyAOBaHWMIO MCMOMb3yeTcs
kabenb Up-Link (kabenb ¢ nepekpecTHbIM MOHTaXKOM NEPBOW U BTOPOW nap, pucyHok I.4).

Bo3MOXHBIVi BapyaHT CTPYKTYpbl COEAUHEHUI KOHTpOMnepa npu ero pabote B aBTOMaTU4ECKOWM
cucTeme ynpaeneHns TEXHONOrNYECKMI NpoLeccaMm nokasaH Ha pucyHke 6.4.
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PucyHok 6.4 — MpuMep CTPYKTYpbl COEAMHEHUI NPU UCNONb30OBaHUA KOHTpoOnepa B
cucTeme ynpasneHus
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PucyHok 6.4 — MpuMep CTPYKTYypbl COeAMHEHUI NPU UCNONb3OBaHUA KOHTpoONnepa B
cucteme ynpaBrneHus (NpoaonxeHue)
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6.3 MpobHbIN Nyck

Ecnu koHTponnep Haxogwuncs AnuTenbHoOe Bpems npu TemnepaTtype Hwke MuHyc 10 °C, To
nepep BKIOYEHWEM W Hayanom paboT ¢ KOHTpoNnepoM Heob6XxoaMMO BbiaepKaTb €ro B NOMeLLEHUN C
TemnepaTtypon, cooTBeTCTBylLlel paboyemy AuanasoHy (oT muHyc 10 go 50 °C), B TeyeHue He
mMeHee 30 MUH.

Mepen nopjayeil NUTaHWs Ha KOHTpoOMnep creayeT NPOBEPWUTb MPaBUMbHOCTb MOAKMIOYEHUS
HanpsXeHUs 1 ero yposeHb. [ina Mmogene ¢ NUTaHWeM NepeMeHHbIM TOKOM:

—  NpM NOHWKEHHOM HanpsbxeHun (Huke 90 B) koHTponnep paboTtatb He ByaeT (oTkmounTCS —
TOYHBI NOPOr OTKIIOYEHNS HE PErfaMeHTUPyeTCs);
— PV NpeBblleHUN HanpskeHus (Gonee 264 B) BO3MOXEH BbIXOA, KOHTpOiepa 13 CTpost.

,D,J'Iﬂ MoAenen ¢ NMTaHMeM OT UCTOYHUKA NMOCTOSIHHOTO Hanps>XeHua:

—  NpW HanpsbkeHUn Huwxke 22 B paboTa KoOHTpomnnepa He rapaHTupyeTtcsi (KOHTponnep
npekpatiaeT yHKLMOHMPOBAaTL, OfHAKO, U3 CTPOS HEe BLIXOAMUT);

—  MpV NpeBbILLEHUN HaMPsHKEHUSI NUTaHWS YpoBHS 33 B BO3MOXeEH BbIXOA KOHTponnepa u3
CTpoSi.

Mpn nopgaye Ha KOHTPONMEpP HanpsPKEHWs MUTaHWA AOMYCTUMOro AuManas3oHa Ha NnueBow
CTOPOHE KOopryca HaunMHaeT CBEeTUTLCS 3eneHbiM cBeToM uHamkatop «MANTAHUE». Ecnn HanpskeHne
NUTaHWs CNUWKOM Hu3koe, niaukatop «MUTAHUNE» He ByaeT cBeTUTbCS.

[Mocne BKMIOYEHWS NWTaHWA KOHTPOMNep nepesarpy3uTcs, — MpM 3TOM KpaTKOBPEMEHHO
BKIOMATCsl 3BYKOBOW CUrHanu3aTop W BCe 3feMeHTbl uHaukauuu. Ecnu B KoHTpomnnep 6bina
3arpykeHa nonb3oBaTenbckasi NporpaMmMa, OHa cpasy HauMHaEeT UCTIONHATHLCS.

Ecnn nocne BKMOYEHMS MUTaHWA BbIMOSIHEHME MPOrpaMMbl He Havanocb, Heobxoammo
NPOBEPUTbL HanNMune B NaMsATU KOHTpOMepa NporpamMmmbl U CriegoBaTth MHCTPYKUMSAM pasgena 6.4 .
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6.4 lMNMouck u ycTpaHeHne HencnpaBHoOCTen

CocTosiHue KOHTporniepa oTobpaxaloT CBeTOAMOAHblE MHAMKATOPbl Ha ero nepegHen naHenu
(cm. pasgen 3.4 ), noaTomy:

oTcyTcTBME cBeveHus nHoukaTopa «[NMUTAHUME» nocne nogayn nuTaHUsi HA KOHTponnep
03HayaeT, YTO NoJaHHOEe HanpsXeHWe CIULIKOM HWU3KOEe MMM KOHTPOMnep He UCMpaBeH, n
nonb3oBaTernb AOMKEH NPOM3BECTN NPOBEPKY Lienen NUTaHus;

OTCYTCTBUE CBeYeHUs mHaukaTopa «CBA3b» o3HayaeT, YTo noAknoYeHe KoOHTponnepa K
cpepge nporpammupoBaHusi CoDeSys He peanu3oBaHO, W nonb3oBaTenb [OOIMKeH
Npou3BecTM NpPoBepKy noakmnyeHus koHTpomnnepa k [MK uHTepdencHbim kabenem,
NMOBTOPHO MHCTannupoBaTb B cpedy Target-chann koHTponnepa, BblbpaTb kaHan CBA3N W
YCTaHOBUTb He0OXoAMMbIe NapameTpbl kaHana CBA3W U T.M. B COOTBETCTBUW C NpoLeaypom
NoAKIoYeHNs KOHTponnepa k cpege CoDeSys (cm. PI);

oTcyTCTBME cBeyeHus uHamkatopa «PABOTA» onpeaensieT Heob6XxoaMMOCTb NpoBeaeHUs
nonb3oBateneM  KOMMMEKCHOW  MocrnefoBaTenbHOM — MPOBEPKM  BCex  (DaKTOpOB,
onpeaensowmnx MyHKLUMOHNPOBAHNE KOHTPONNepa;

OTCYTCTBME CBEYEHUS WHAMKATOPOB BXOAOB W BbIXOAOB (MpW CBETALEMCS WMHAMKaTope
«PABOTA») onpegensieTr HeobXoOAMMOCTb MPOBEPKU MOMb3oBaTeNeM MOOKMHYEHWUIA
COOTBETCTBYIOLLMX BXOAHbIX W/UNW BbIXOAHbIX YCTPONCTB.

MpoBepnTb paboTOCNOCOOHOCTL BXOAOB M BbIXOOOB KOHTpOMnepa MoXHO u3 cpedbl CoDeSys,
3ajaBasi COCTOSIHUSI COOTBETCTBYIOLLMX Lienen cornacHo Pr1.

Mepen nogkntodeHneM koHTponnepa k CoDeSys Heobxoanmo MHCTannMpoBaTh B cpeay Target-
cbann KoHTponnepa, BblbpaTb KaHan CBA3WN U YyCTaHOBMTb HEOOXOAMMbIE NapaMeTpbl KaHana CBSA3W.
Moapo6Ho npoueaypa noakmnoyeHns KoHTponnepa k cpege CoDeSys onucaHa B PrI1.
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7 TexHu4eckoe obcnyxumBaHue

Mpun BbINONHEHUN pa60T no TeXHU4eCKomy 06CJ'Iy)KVIBaHVII'O KOHTpoOnnepa cnegyet cobnopatb
Mepbl 6e30MacHOCTM, U3NOXEHHbIE B pasgene 5.

TexHu4eckni OCMOTP KOHTpOniepa npoBoaAnUTCA 06CJ'Iy)KVIBaIOLLI,I/IM nepcoHanom He pexe oaHOoro
pasa B 6 MecsLeB 1 BKIOYaeT B cebsi BbINOnHeHve cneayrownx onepauui:

OYMCTKY KOpryca W KIEMMHbIX KOMOZOK KOHTpomrepa OT Mbinu, TPSi3y M MOCTOPOHHMX
npeameTos;

NpoBepKy kayecTBa KpenneHus koHTponnepa Ha DIN-peiike unu cTeHe;

NpoBepKky Ka4ecTBa MOAKMIOYEHUS BHELLHUX CBS3EN;

npoBepky PYHKLMOHMPOBaHUS akkyMynsTopa (CM. HUXe).

O6Hapy>KeHH|>|e npu ocMOTpe HeOOCTaTKK crneayeT HeMeOneHHO YCTPaHUTb.
I'IpOBepKy d)yHKLlVIOHMpOBaHMﬂ aKKymynaTopa Heobxoaumo npounssoauTb B cne,qy}ou.l,eﬂ
nocneanoBaTenbHOCTU!

OTKIIOYUTB KOHTPONIep;
BKIMIOYNTb KOHTPOMMEep No UCTEYEHWU BPeMeHW, NpeBbilatollero 3ajaHHoe B napameTpe
«Backup working time» B okHe Kondurypaums MJK (PLC Configuration), n nposepuTb
3HaYeHVsA 3annCaHHbIX B 3HEProHe3aBMCcHMYIo NaMsATk Retain-nepemeHHbIXx;

npusHaTb akKyMynaTop (YHKUMOHUPYIOLWMM B LUTATHOM pexume, ecnu 3anucb Retain-
nepeMeHHbIX bbina Nnpon3sBefeHa KOPPEKTHO;

ecnn 3anucb Retain-nepemeHHbIXx He Oblna npov3BegeHa wnu OGbina npousBedeHa
HEKOPPEKTHO, MPOM3BECTM 3apsaKy akkymynstopa (npu HenpepbiBHO paboTarollem
KOHTpONnepe) B TeYeHWe BPEMEHW He MeHee Tpex 4acoB W MOBTOPHO NPOBEPUTH
(byHKLIMOHMPOBaHWNE aKKyMynsTopa;

CHATb KPbILLKY KOpMyca KOHTponnepa u Npov3BecT N3MepeHne HanpskeHns akkymynstopa
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(3HayeHne JomkHo ObITb He meHee 0,7 B);

—  npu3HaTb akKyMyrnsiTop BblpaboTaBLUMM CBOW pecypc U noAnexallimMm 3aMeHe, ecnu 3anuch
Retain-nepemeHHbIX He Oblna npov3BegeHa unu Obina npou3BefeHa HEKOPPEKTHO w/vnuv
3aMepeHHOe HanpshkeHue akkymynstopa coctaBnsieT MeHee 0,7 B nocne Tpex uvacos
paboTbl KOHTpONnepa;

3ameHa BCTPOEHHOIo aKkKymynatopa [AOJSKHa OCYLeCTBNATbCA B CepBUC-LIEHTPEe KOMMaHUW-
npounssoauTens.
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8 MapkupoBka
Ha Kopnyce KOHTposifiepa HaHeCeHbI:

TOBapHbIV 3HaK NPeAnpUATUA-U3rOTOBUTENS;

ycrnoBHoe 0603HayeHne KOHTponnepa;

3HaK COOTBETCTBUS HOPMaTuMBHbIM AokymeHTam no [OCTY 2296 (FOCT P 50460) (ans
cepTMdULMPOBAHHbIX KOHTPOMNNEPOB);

HaLWOoHanbHbIA 3HaK COOTBETCTBUS (AN151 KOHTPOMNEPOB, NPOLLEALLNX OLEHKY COOTBETCTBUSA
TEXHWYECKUM pernameHTam);

3aBOACKON HOMep KOHTponnepa Mo CUCTeMe Hymepauuu npeanpusaTUa-u3roToBuTens
(wTpuxkoa);

rop Beinycka (ro Bbinycka MOXeT ObITb 3aMoXeH B LUTPUXKOAE);

poA NUTAIOLLLEro Toka, HOMUHaNbHOE HanpsXKeHe NN AnanasoH HaNpsPKeHW NMTaHus;
norpebnsemas HOMMHanNbHast MOLLHOCTb;

cteneHb 3awmTbl no FOCT 14254,

Knacc anektpo6esonacHocTy no NOCT 12.2.007.0;

NOSACHSAOLLME HAAMNCU.

Ha ynakoBKe OOJIKHbI ObITb HAHECEHBI:

TOBApPHBIV 3HaK U agpec NPeanpuUSTUS-U3roToBUTenNs;

ycrnoBHoe 0603Ha4YeHne KOHTpornnepa;

3aBOACKON HOMep KOHTponnepa Mo CuUCTeMe Hymepauuu npeanpusTUS-U3roToBuTens
(wTpuxkoa);

rofi Bbinycka (ynakoBKu).
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9 KomMnnekTHoCTb

KoHTtponnep OBEH MJ1K110 -1 wr.
MacnopTt — 1w
PykoBoacTtBo Mo akcnnyataumm —1lwr.
KomnakT-guck ¢ nporpamMmHbIM obecrneveHiem —1wr.
Kabenb nporpammupoBaHus — 1w
[apaHTWiHLIN TanoH —1 wr.
MpumeyaHne - WasrotoBuTenb OCTaBnsieT 3a COOOM NpaBO BHECEHUS [OOMOSIHEHUA B

KOMNJIEKTHOCTb KOHTpOnnepa. [MonHas KOMNNEeKTHOCTb YKa3blBaeTCAd B NacnopTe Ha KOHTponnep.
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10 TpaHcnopTUpoBaHME U XpaHeHue

TpaHcnopTUpOBaHME U XpaHEHUE KOHTposfiepa AOMKHO NPOU3BOANTLCS COrnacHo TpeboBaHnaM
OCTY 4108 (FTOCT P 51841), FOCT 12.1.004, HAMNB A.01.001.

KoHTponnep MoOXeT TpaHCMopTUpOBaTbCA B 3aKpbITOM TpaHcrnopTe noboro Buaa. Kpennexue
Tapbl B TPaHCMOPTHbIX CPeACTBax AOMKHO MPOU3BOAUTLCS COrNacHo npaswunam, AeWCTBYHOLWMUM Ha
COOTBETCTBYHLLMX BUAaxX TpaHcropTa.

KoHTponnep [omkeH TpaHCMOpTMPOBATLCS B yrNakoBke Mpu Temnepatype oT MuHyc 25 °C go
70 °C n oTHOCHTENbHOM BrakHOCTU Bo3ayxa He 6onee 95 % (npu 35 °C).

YcnoBust XpaHeHUs KOHTponnepa B TPaHCMOPTHOM Tape Ha cknage noTpebuTens AOMmKHbI
cootBeTcTBoBaTh ycnoBusim 1 no [OCT 15150. Bo3gyx nomelleHUss He [OMKeH coaepxatb
arpeccuBHbIX MApOB U rasos.
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MpunoxeHune A
FabapuTHbIe U yCTaHOBO4YHbIE pa3mepbl

PucyHok A.1 — N a6aputHbie pasmepbl OBEH MJ1K110.X.60.X-X
47



PucyHok A.2 — Na6aputHbie pasmepbl OBEH MJK110.X.32.X-X 1 OBEH MJK110.X.30.X-X
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a) OBEH MNNK110.X.30(32).X-X 6) OBEH MMNK110.X.60.X-X

PucyHok A.3 — PasMeTKa Ans YCTaHOBKWU Ha WNT
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PucyHok A.4 — PaccTosiHue fo CTeHOK Kkopnyca KOHTpoJsfiepa Npu MOHTaxe AnA
o6ecneyeHUss BEHTUNALUMN
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MpunoxeHue b
PacnonoxeHne KOHTaKTOB AN NOAKNIOYEeHUA BHELWHUX Leneun

PucyHok B.1 — Cxema pacnonoxeHuss U HasHa4yeHue knemm Ha OBEH MJ1IK110-220.60.P.
Cxema ans OBEH MJIK110-24.60.P — aHanorn4yHa
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PucyHok 6.2 — Cxema pacnonoxeHus U Ha3Ha4yeHue knemm Ha OBEH MINK110-24.60.K.
Cxema ansa OBEH MJIK110-220.60.K — aHanoru4Ha
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PucyHok 5.3 — Cxema pacnonoxeHus U Ha3Ha4yeHue knemm Ha OBEH MJIK110-24.32.P
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PucyHok B.4 — Cxema pacnonoxeHus n HasHadyeHue knemm Ha OBEH MJIK110-220.32.K
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PucyHok B.5 — Cxema pacnonoxeHuss U HasHa4yeHue knemm Ha OBEH MJ1K110-24.30.P
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PucyHok B.6 — Cxema pacnonoxeHus n HasHadyeHue knemm Ha OBEH MJIK110-220.30.K
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MpunoxeHue B
MopknovyeHne BXOAHbIX YCTPOMUCTB
M cXeMbl BbIXOAHbIX 35IeMEHTOB KOHTponsepa

PucyHok B.1 — CxemMa nogknto4yeHUsi KOHTaKTHbIX gaT4yukoB (S1-Sn) k Bxogam
OBEH MJK110

MpumeyaHue — O6e cxembl PaBHO3HA4YHbI, MOXET MUCNOoJIb30BaTbCA nobas. Mpn npumMeHeHun
KOHTaKTHbIX 4aT4YMKOB COBMECTHO C AaT4yMKamMu, UMerLWwmnMn Ha Bbixoae TpaH3I/ICTOprII7I KoY, cxema
NOoAKNKYeHUA OOJTKHa onpeaendaTbCa TUNoOM TPaH3UCTOPHbIX AaTYUKOB, COrfacHO PUCYHKamMm B2 n B3.
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PucyHok B.2 — NoaknioyeHue K AUCKpPeTHbIM Bxogam gatyukoB (F1-Fn),
MMerLWnX Ha BbiIxoAe TPAaH3UCTOPHbIN KIKOY N-p-n—Tuna
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PucyHok B.3 — NoaknioyeHue K AUCKpPeTHbIM Bxogam gatyukoB (F1-Fn),
MMeLWnX Ha BbixoAe TPAaH3UCTOPHbIN KIKOY p-n-p—Tuna

MpumeyaHne — CymmapHbIii TOK NOTpebneHns Bcex BHELUHUX AaTYMKOB U BCEX MOOKMHOYEHHbIX
ONCKpeTHbIX BxoAoB (7 MA Ha BXOA) He AomkeH npesbiwaTtb 620 MA. Ecnv notpebneHne gatymkos n
BXOZAOB OoOnblue yKasaHHOro, TO AN MUTaHUS OaT4MKOB CcriefyeT WCMoNb30BaTb BHELUHWIA Grok
nuTaHusa Tpebyemoin MOoLLHOCTHU.
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PucyHok B.4 — BbixogHble anemeHTbl TUna K (o6bl4HbIe) KOHTpONnepa
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PucyHok B.5 — BbixogHble anemeHTbl TUna K (6bicTpoaencTByOLWME) KOHTPONNEpa
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PucyHok B.6 — BbixogHble afileMeHTbl TUNa P KOHTponnepa ¢ BHEWHUMU LensiMu
3alMTblI NPUM aKTUBHOWN Harpy3ke, RH — nonb3oBaTenbckas Harpy3ka (4BuraTefb,
HarpeBaTeslb, KOHTAKTOp U T.4.)
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PucyHok B.7 — MoaknioyeHne uenen sawmTbl NpU peakTMBHON Harpyske
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MpunoxeHue I
CxeMbl nogkntovyaeMbix Kabenemn

PucyHok .1 — Cxema kabens nporpammupoBaHus KC1, Bxogsawero B
KOMMMEKT NnocTaBKu
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PucyHok .2 — Cxema kabens ana nogkniovyeHus kK nopty RS-232 u Debug RS-232

MpumeyaHus

1 [Ona noaknyeHWss MOXeT ucnonb3oBaTbCs roToBblit kabenb KC2  «[MJIK-TaHenb»,
npuobpeTaeTcs oTAENbHO.

2 Kabenb nporpammupoBaHua KC1, Bxogswmin B KOMMMEKT MOCTaBKW, MNpeaHasHayeH Ans
nopgkntoyeHus k MK 1 He MoXeT ObITb MCNONb30BaH As NoaknYeHns k nopty Debug RS-232 gpyrux
ycTponctB. Ha nopt RS-232 370 nNpaBurio He pacnpocTpaHsieTcs, U gpyrue yCTpoucTBa MOryT ObiTb
GecnpensaTCTBEHHO MOAKIOYEHblI K HEeMy npu nomowy kabens gns nporpammupoBaHus KC1 u3
KOMMIeKTa NocTaBKu.
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PucyHok .3 — Cxema kab6ensa KC3 «MJNIK—-Mogem»

MpumeyaHne — lNepeknioyaTens Ha kabene ycTaHaBnuBaeT pexum paboTbl: AnA CBS3W CO
cpegonn CoDeSys AByxnosuUMOHHBIA nepekntovatens kabenss KC3 «MJIK-Mogem» Heobxogumo
yCTaHOBUTL B nonoxeHne «ON» (3aMkHYTO), 1 B nonoxeHne «OFF» (pa3oMkHyTO) B criy4ae TUNOBOrO
ncnonb3oBaHus kabens KC3 «MJTK—Mogem».
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Cross-over (nepekpecTHbIN) kabenb
KoHTakTbI KoHTakThbl
ogHOMn LiseT npoBoaa apyroun

CTOPOHbI CTOPOHbI
1 6eno-3eneHbl 3
2 3eneHbIN 6
3 6eno-opaHxeBblii 1
4 CUHUI 7
5 6eno-cuHnin 8
6 OpaHXeBbli 2
7 6eno-KopuyH. 4 P

— asbem RJ-45

8 KOPUYHEBbIV 5

PucyHok .4 — PasBoaka kabens Ans coeAMHEHUs1 KOHTponnepa ¢ KOMNbLITEPOM Mo
ceTu Ethernet Hanpsimyio
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MpunoxeHwue [
OTcoegnHeHne KNeMMHbIX KOJTOA 0K

[ns oTcoegnHeHNsa KNeMMHbIX KONogoK crnenyer:

1) OTKNYUTBL MUTAHWE KOHTPOIMepa U NOAKIIYEHHbIX K HEMY YCTPOWCTB;

2) CHATb KpbIWKy 2 kopryca 1, Ans 4ero noodepeaHo HaxaTb OTBEPTKOM Ha 3allenku 4 Ha
BOKOBBIX CTOPOHaX, MPUMNOAHMMAs KPbILLKY Kopryca BBepX;

3)  BbLIKPYTUTbL ABa BMHTa 5;

4) noapes Konoaky 3 OTBEPTKOM C ABYX GOKOBbIX CTOPOH, CHSATb B HanpaBrieHUW, yKasaHHOM
Ha pucyHke [1.1 cTpenkow.

C6opKy Npon3BoauUTb B 0GpaTHOM NOCMEeAoBaTeNbHOCTU.
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PﬂcyHOK 0.1 — OTcoeAnMHeHMe KNeMMHbIX KONTOAO0K KOHTponnepa
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INucT pernctpaunm nameHeHUn

Homepa nuctoB (cTp. Bcero
N2 nameHe- p (cTp.) [aTa BHe-
NUCTOB Moanucb
HUA WU3MEH. 3aMeHeH. HOBbIX | aHHynup. (cTp.) ceHus
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u
V) [1H 1]
61153, r. Xapbkos, yn. 'Bapaenues LunpoHuHues, 3A
Ten.: (057) 720-91-19
dakc: (057) 362-00-40
Cant: owen.ua
Otpen cbbiTa: sales@owen.ua
pynna Tex. noaaepxku: support@owen.ua

Per. Ne ukr_258
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