CIIELHUAJIM3NPAHU KOMITIOTbPHHA
CUCTEMHU




[I[porpaMmupyeMHu JIOTUYECKH KOHTPOJIEPH
(ITpoMuUILLIEHU KOHTPOJIEPHU )




ChabpKaHUE

» Mporpamupyemum NorM4eckmn KOHTpoaepu
(MpomuLLNEHN KOHTpPONEPW)
Onpeaenenune, KnacupumKkayma, obnactn Ha NPUIOKEHUE
OCHOBHU GYHKLMM
Ob606LuieHa TMNOBA CTPYKTYypa
LInkbn Ha paboTa Ha nporpamupyemmTe KOHTPO/IepU



OnpepesieHue

» CKC 3a vynpasneHue, cHabaeHa C nporpamHo
ocuUrypAsaHe, NO3BO/JIABAWLO M3MOA3BaHe Ha e3UuK OoT
BMCOKO HMBO 33 Cb3aBaHEe Ha NOTPEOUTENICKM Nporpamm.

» TEPMUHDBT ,,NPOrPamMmMpyemMm SOrMYECKMU KOHTpoaepun' -
Programmable Logical Controller (PLC) - ce n3nonssa 3a
ob603Ha4yaBaHe Ha NPOrpPamMHO YMNpPaBAABaHU €NEKTPOHHM
CUCTEMMU, NPOEKTUPAHU 33 U3MOA3BAHE B KAa4YeCTBOTO Ha
npomuLineHo obopyaBaHe 3a NOrMYECcKo ynpaBaeHMe Ha
PA3/INYHM  MALLUMHWN, CHOPDBKEHMA U  TEXHOJOTUYHU
npouecn npe3 uuPpoBM WM AHAJIOTOBM BXOAOBE U
N3xXoam.



OnpepesieHue

» CbabpKaHMETO Ha noHATueto ,llporpamupyemu
JIOTUYECKN KoHTponepu'" e papeHo npe3 1978 r. ot
NEMA (National Electrical Manufactures Association)
-  MPOMMULWNEHNTE KOHTPOJIEPM Ca MNPOrpPamHoO
YNPaBAABAaHM YCTPOMCTBA. ToBa O3Ha4yaBa, uYe
BPb3KaTa MexKay BXOAHUTE Bb34encTemA (aHa10rosu
MIn UMPpPoBU) N U3XOAHUTE PeaKkLuMM Ha CUcTemarta
(cbwo aHanoroBn wau undpoBU) ce OCHLLECTBABA
ypes nocnenoBaTeNHOCT oT MHCTPYKLU UMW,
peann3npaLlm aaropmTbmMa Ha ynpassieHue.



OnpenaesieHue

» KpaeH aBTOMaT Cc npenporpammpyema JIormKka




OnpepesieHue

» OCHOBHUTE KOHUENUMMU HA MPOMULLAEHUTE KOHTPONEPU
ca popmynupanu ouwe npe3 1968 r. ot pupmata General
Motors.

» Te ce nspasAasaTt B CNe[HOTO:

» NNeCHO MnporpammpaHe U npenporpamupaHe (NpomsiHa
B MOC/eJ0BaTeNHOCTTAa Ha W3MbJ/IHABAHMUTE onepaunmn),
Mo Bb3MOXHOCT MPM YCTPOMCTBOTO 33 YNpaBieHUE;

> IECHO NoAAbprKaHe M 3aMfAHa, C NPeAnoYUTaHUE KbM
MOJYNHA KOHCTPYKLMS;

> NOBULLUEHA HAAEKAHOCT U MUHUMANIHU rabapuUTHU
pasmepu;

> KOHKYPEHTHA LeHa.



OnpepesieHue

» NMokoneHusa MK

> MbpBO NOKONEHME — Cb34aJeHO Ja 3aMeHMU
ycTponcTeaTta, paboTtewm c penerta v TBbPAA NOTUKA, C
HOBM — MO-KOMMAaKTHUN U MNO-HaAeXAHM.

> Bropo noKoneHume (Kpas Ha 70-Te) — ocBeH 3a
ynpasneHne Ha AUCKPEeTHM npouecum ce 3anara wu
ynpasaeHne Ha HenpeKbCHaTW npouecu, AMarHoCTUKa,
KOHTPON, cnedeHe CbCToOAHMETO Ha o06opyaBaHETo,
OTYMTAHE HaA nNPOU3BOACTBEHUTE nMporpamm wu Aap.
BbeexXaa ce nporpamumpyemoct. N3nonssat ce UC ¢
BMUCOKa CTeneH Ha MWHTerpauma. B ocHoBaTa Ha
NPOMMULLJIEHUTE KOHTPOJIEPU CTOAT MUKpOMpoLLecopu.



OcHOBHU XapaKTepuCTHUKHU Ha [IK - pyHKIUU

» OYHKUUM 3a NOTNYECKO yrnpaBseHue

v [1aBaT Bb3MOKHOCT 33 pellaBaHe Ha JIOTMYEeCKM
YPaBHEHMA U  peasiu3MpaHe Ha JIOTUYECKMU
dyHkumm N, U, HE, XOR

v 3a peann3upaHe Ha NocneaoBaTe/IHOCTU  OT
NEenCcTBMA Cce WU3MoA3BaT BbTPewHU HOUToBM
NMPOMEHANBMN.

» OYHKUMM 33 Bpeme3aapbXKKu (Tanmepm)



OcHOBHU XapaKTepuCTHUKHU Ha [IK - pyHKIUU

» OYHKUUM NO peanmnsauma Ha bpoauu
» OYHKUUM 33 ycnoBeH u besycnoseH npexoa

» PYHKUMM 33 BbBEXKAAHE N HACTPOUKA HaA
notpebutencka nporpama

» OYHKUMUA 33 OCcbLlecTBABAHEe Ha Bpb3Ka ¢ apyru MK
» OYHKUUA NO aBTOANATHOCTUKA
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OcHoBHM napameTpu Ha IIK
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v Bbpon unPpPoBu BXoA0BE N U3XOA MU
v bpon aHanorosm Bxo4oBe U U3Xoau

v Yyucnosu BXxogoBe U N3Xoau (3a BbBeXKaaHe Ha
nHpopmauuma 8 2/10 Kopa)

v bpon bpoAYHM BXOO0BE

v Bpow cneunanmsmpaHn moaynu 3a yrnpasjaeHue no
efHa oc (c eaHa cTeneH Ha cBoboaa)

v IHTepPencm 3a BPb3KU C TEPMUHANU

v Obem Ha nameTTa (06MKHOBEHO Ce 3a/1aBa B bpoM
CTbMNKU NI KOMaHAWN)

v MpoabNKUTENIHOCT Ha NPOTrPAMHUSA UUKDBA
v Tnn n 6pon Ha npouecopuTe

Y opyrv



Knacudpukanus Ha I1K

» Cnopep, 6poa Bxoaose/usxoam

v HaHorpyna - go 16 Bx./usx.
v Mukporpyna - ot 16 go 100 Bx./u3x.

v KOHTpOonepu cbve cpeaHa mowHoct — 100 ao 500
KaHana 3a Bxoa/mnsxon,

v Tonemu KoHTponepu — Haa 500 Bx./u3x.
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Knacudpukanus Ha I1K

» Cnopea, UHTENNTEeHTHOCTTa Ha cucTemara
(Brpagenunte GpyHKUUN)
v"Knac A — Han-npocTun

v"Knac B — c aputmeTnyHm onepaumnun, obpaboTtKa Ha
MaCUBU U Ap.

v ' Knac C — Han-CNnoX¥XHu
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Knacudpukanus Ha I1K

» Cnopepn KOHCTPYKUMATA
v EQHONNATKOBM (MOHOOI0KOBU, KOMMNAKTHU)
v Moaynuu MK
v Pasnpepenenu MK
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Knacudpukanus Ha I1K

» Cnopepn obnactra Ha NnpunoXxKeHue:
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v YHUBepCanHu, c obLLo npegHa3Ha4YeHune
v 3a ynpassieHne Ha poboTU M MaHMUNYNATOPU

v 3a ynpas/sieHne Ha NO3ULMOHUPAHE U
npemecTtBaHe (cTpyrose, dpe3n)

v "ML, KoHTpoNepun
v KOMYHUKALUMOHHN KOHTPO/1epU



Knacudpukanus Ha I1K

» Cnopep HaYUHA Ha NporpamupaHe
v "Ypes nnuesB naHen
v Ypes npeHocUM nporpamaTop
v "Ypes npeHoCMM KOMNIOTHLP
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0606meHa cTpykTypa Ha [IK

____________________________________ -1

TecToB 610K

Bxopose
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Mpouecop —:—> [MporpamaTtop
L e e e e - ==
ROM RAM ROM RAM
[porpamum JaHHn [porpamum JaHHn
CnctemHa MoTpebutencka

N3xogm

Aatunum

OnepaTtopcKku nynt

N3nbaAHUTEeNHU 3BEeHa

O6eKT 3a ynpaBneHue

3axpaHBaly
610K




O60611eHa ctpykTypa Ha [IK

» 3axpaHBaly 610K
* OCHOBHO nMNpeaHa3HayYeHWe - A3 OCUTYPU BBTPELLHO
HeobxoammmnTe pPabOTHU HaNpeXeHMA 3a KOHTpo/siepa wu
Herosute 610KOBeE.
* Han-4yecto nM3Non3BaHMUTE BBLTPELUHM HanpexXeHusa ca +5YV,
+12V n +24V.
e 1Ba OCHOBHM TMUMNA 3axpaHBaWwm 61oKoBe:
v'TakMBa, KOWUTO [MO/N3BaT BXOAHO HanpeKeHue oT
mpexata (Hanpumep 220V AC);
v'TakMBa, KOUTO MO/3BaT 3axPaHBALLO HaMNpesKeHwe oT
ynpasnaemma obekT (Hanpumep 24V DC).
e lONbAHUTENIHO, 3aXpPaHBaALMAT BNOK MOXKe Aa OCUTYPU Ha
KOHTpO/Iepa CUrHan 3a OTNajaHe Ha  BXOAHOTO
isHanpexkeHue (Power Down).



O60611eHa ctpykTypa Ha [IK

»Mamert - noTpeburtencka n cuctemHa.

v Mompebumescka namem :

O eHeproHesaBMcMMa — 3a U3MbJHUMATA
nporpama;

o RAM — 33 BpemeHHU JaHHW U NapameTpu.

v’ CucmemMHa namem — CbXpaHABa NPOrpamHuTe
cpeAcTBa 3a yrnpaBaeHue Ha obmeHa ¢ BxogoBseTe
N U3XOAUTE; C NoTpebuTenckata NameT; C TeCTOBUS

610K 1 ap. CbabprKa onepaLMoOHHaTa cMCTEMA Ha
KOHTpoAepa.
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O60611eHa ctpykTypa Ha [IK

»[MameT - onepaTMBHA U NOCTOAHHA
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RAM

AVHaMUYHN
AaHHU

EEPROM

CUCTEMHM AQHHKU

Mporpama

,| CUCTEMHM AaHHU

baTtepua

KoHburypaumoHHm
AAHHU

Mporpama

JKoHdurypaLyoHHu

JAHHU




O60611eHa ctpykTypa Ha [IK

» MpouecopeH 610K:

v/ @IHOUMMOBN MUKPOKOHTPOJIEPU, B KOUTO Ca
BrpaZleHn MMKPOMPOLLECOPU, MAMET, KOHTPOJ1IEPM 33
Bxoa/mn3xon, Tanmepu, bposuun, ALMN-ta, LAM-oBe.

v/ 1BYNPOLECOPHU CUCTEMU - €AUMHUAT MNpoLecop ce
3aHMMaBa C WU3NbJIHEHME Ha noTpebuTenckaTa
nporpama, a ApyrmaT oCblUEeCcTBABA KOMYHUKALMNATA
C MO-rOPHU HMUBA Ha CMCTEMaTa.
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O60611eHa ctpykTypa Ha [IK

»YacoBHUK 3a peasiHO Bpeme
v/ U3mepBa aCTPOHOMMUYECKOTO BpeEME,
v/ eHeproHesasmncum,
v’ IONBHUTEHO MOXe [a MMa anapma.

» CTpaXkesu Taimep
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O60611eHa cTpyKTypa Ha [IK

> WU3nbaHeHMe Ha noTpebuTtencKaTta nporpama
v LIUKANYHO

MosKe oa uma cneaHuTe ocobeHoCTu:
o [MbpBM BapUaAHT — NPOYMTAT C€ BCUYKU BXOAHU CUTHANU B
Ha4a/I0ToO Ha LUMKbAA, peLlaBaT ce T0rMYEeCcKUTE YPaBHEHUA U
B Kpas Ha UMKbAA Ce aKTMBUpPAT HeobxoanmmTe nsxoau.

BXOA, peweHne N3X0A,

—_— I
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O60611eHa cTpyKTypa Ha [IK

> WU3nbaHeHMe Ha noTpebuTtencKaTta nporpama
v LIUKANYHO

Mor<e fAa MMa cneaHuUTe ocobeHOoCTH:

o Btopwu BapmaHT — NpoyYnTaT Ce BCUYKU BXOAHU CUTHANN B
Ha4Ya/10To Ha UMKbA U CNef pellaBaHe Ha BCAKO 1IOTMYECKO
YPaBHEHME Ce aKTUBMPA CbOTBETHUAT (HeEobxoaMmmAT)
n3xoa.

BXO/, pew./nsx.  pew./u3x. pew./usx.

—_—

24



O60611eHa cTpyKTypa Ha [IK

> WU3nbaHeHMe Ha noTpebuTtencKaTta nporpama
v LIUKANYHO

Mor<e fAa MMa cneaHuUTe ocobeHOoCTH:

o TpeTu BapuUaHT — BXOJ0BETe ce YeTaT Ha BCEeKM n ms,
HE3aBUCMMO OT NPOADB/INKUTENHOCTTA Ha LMKbAA, @ n3xoauTe
Ce aKTUBMPAT caeA pellaBaHe Ha NopPeaHOTO /I0rMYeCcKo
ypaBHeHwMe.

BX.p./U3X. BX.p./U3X. BX.p./U3X. BX.p./U3X.

—_— I ]
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O60611eHa cTpyKTypa Ha [IK

BX./U3X.

v nHtepdenc

npouecop 610K BX./U3X.

NMI

namer GYHKLMOHANHM

BX./U3X.

TecToB 610K

aHanorosu
BX./N3X.

3axpaHBaHe

nporpamaTopI I onep. nynt CTaHAapTeH LAN
nHtepdenc
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O60611eHa ctpykTypa Ha [IK

» OpraHn3snpaHe Ha BXOAHO-U3Xo4HUA 0bmeH
* MOAYy/IHa OpraHM3aLmnA Ha CUCTEMUTE;
* HenocpeacTBEHO MU OTAa/Ie4eHOo CBbP3BaHe.
Mpn HenocpeACcTBEHO CBbP3BaHe ce M3M0/3Ba
BbTpeLllHaTa WnHa.
[pu oTAane4YeHo cBbpP3BaHe ce U3MN0A3BaAT MEXANHHM
MOAY/IN 38 KOMYHUKaLUSA.
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O60611eHa cTpyKTypa Ha [IK

»OpraHu3auma Ha BXOA4HO-U3XoaHMA obmeH
v Uindposu Bxoaose

ON/OFF TTL

raJIBAHUYHO
AATYNK dUnTHLP dopmuposarten |—>
pasgensiHe

B

-
-
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O60611eHa ctpykTypa Ha [IK

»OpraHu3auma Ha BXOA4HO-U3XoaHMA obmeH
v Undposu nsxoau

Von Vnp

o [MOCTOSSHHOTOKOBM C TPAH3UCTOPEH U3X0oA4

O npOMEHIII/IBOTOKOBM C U3XO0A4 TPUAK (OsynocoyHocTTa Ha

CUMUCTOPUTE T MPABU LUMPOKONPUNOKMMU B OE3KOHTAKTHUTE
perynaTopu 3a NPOMEH/INB TOK, 338 KOHTPOJ/1 Ha HUCKOMOLLIHU
UHAYKTUBHU TOBApU, AMMUPYEMU OCBETUTENHM Tena n np.)

29 o [lpoOMeHNINBOTOKOBU C peneeH U3xoa



O60611eHa ctpykTypa Ha [IK

» ®YyHKLUMNOHANHN BXOAOBE U U3xXxoau
v'Yucnosum BXxoaoBe — 3a BbBeXAaHe Ha JaHHW B
yncnos Bua (Hanpumep B 2/10 Kona)
v'Ynucnosum unsxoam — 3a 3agencrTeaHe Ha MHAMKATOPK

30



O60611eHa ctpykTypa Ha [IK

» AHanorosu BXxoaoBe U U3Xoau
v AHanorosu Bxoaose — 0bMKHOBEeHO 8 uau 16,

MyATUNAeKcmpaHu kbm eanH AU (obmkHoBeHo e 10
nnu 12 6utos)

-—)_npe06pa3y_ ___Aun
< AL —>
* m BaTeJ'I/,EI,aTLI UK

TOYEH,
TEPMOYCTONYMUB,
3a 10V

v AHanorosu usxoam — |, 2, paako 4 . LIAT
obunkHoBeHO e 10 buTtos.
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O60611eHa ctpykTypa Ha [IK

»BbnoK 3a Bpb3Ka Ha MK c ycTpoicTBO 3a nporpamupaHe
— TecT-nporpamaTopu
> bnoK 3a spb3Ka Ha MK c onepatopcku nynt
v' Ypes anpeKTHo cebp3BaHe Ha LCD n knasumatypa
KbM BbTpellHaTa BXOAHO-U3X04Ha Marmcrpana
v' Upes ctaHaapTeH nHtepdeiic (RS232, RS485)
»Bpb3ka c LAN - Profibius, Interbus, CAN, Modbus u ap.
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O60611eHa ctpykTypa Ha [IK

»BNOK 332 AUarHOCTUKA U KOHTPOA Ha ynpasaaBallaTa
cuctema

[lpoBepABaT ce:
v’ [IpaBUNIHOTO M3MbJHEHME Ha Nporpamara
v/ BepHOCTTa Ha AaHHUTE, C KOUTO Ce onepupa
v’ 3axpaHBalLmAT 610K — NoBpeam B 3aXpaHBaHETO U
OoTnagaHe Ha 3aXpPaHBaALLOTO HanpeXxeHue
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O60611eHa ctpykTypa Ha [IK

»BNOK 332 AUarHOCTUKA U KOHTPOA Ha ynpasaaBallaTa

cCnUcteMa
HapexXaHOCT Ha U3Nb/IHEHME Ha Nporpamara

34

v'Ypes KOHTpoNMpaHe NPOoab/IKUTENHOCTTA Ha U3Mb/IHEHME Ha
OTAE/IHU KOMAHAM;

v'TpellKa npu onepauma 3annc B NameTTa;

v'TpoBepKa Ha 6uTa 3a NpenbaBaHe NPU apUTMETUYHU
onepauunu;

v'TIpoBepKa Ha CbAbPKAHMETO Ha NporpamHmna 6poay cnpamo
npeaxoaHoTO

v'CiefieHe Ha CbAbPXKaHMETO Ha NporpamHua 6posay 3a
HeCbLUecTByBall agpec;

v'TIpoBepKa Ha BpeMeTo Ha NOBTapALL, Ce LMKb — U3M0N3Ba ce
CTpaXXeBu Tanmep



Bupose IIJIK

> KomnakTtHu MK

M3non3BaT ce 3a I0KA/IHO YNPaBAEHUE N KOHTPO/T HA MaJIKu
NHANBUAYA/THU MALLUHW, HA CTPAAU U MANTKN MHDPACTPYKTYPHU
NPUNOMNKEHUA.
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Bupose IIJIK

> KomnakTtHu MNJ1K

OCHOBHUAT KOHTPONEP MOXKe Aa 6bae pasmpeH ¢ PasWnpPUTENHN

MOAY/IN 33 paboTa ¢ No-ronemm NPUNoKeHUA.
36



Bupose IIJIK

» Mpepamnmcrtaa Ha KomnakTHUTe MK
v Pa3HOObpa3HN Bb3MOMKHOCTU 3a paslumMpaBaHe
npeanarat rb-BKaBOCT Ha cucTemaTta, KOATO OOUMKHOBEHO
e 3ana3eHa 3a No-ronemm NNatPopmMm 3a KOHTPoONEPMU.
v/ KOMNaKTHUTE KOHTposiepn moraT Aga 6baat
KOHOUTYPUPAHM O3 BKAKOYBAT:
o |/ O moaynu 3a paswMpeHue;
O ONUMOHANHN Mmoaynun, Kato Hanpumep HMI plug-in,
KaceTa C NamMeT M YaCOBHUK 3a peasiHO Bpeme;
o gonvbaHuTenHn RS 485 nnn RS 232C
KOMYHUKALMOHHU NOpTOBE

o W ap.
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Bupose IIJIK

» Mpepamnmcrtaa Ha KomnakTHUTe MK
v U3KounTeNHa MbBKaBOCT NPU oKabenasaHe - Mma
Habop oT onuuu 3a okabensaBaHe, KaTo Hanpumep
CMeHAeMM BUHTOBU BN10KOBE N MPYXKUHHU CbeAUHUTENN,
KOUTO No3B0/1IBaT 6bP30 U NecHO oKabenaBaHe ¢
noBULLIEHA HaAEXAHOCT.
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Bupose IIJIK

» Mpepamnmcrtaa Ha KomnakTHUTe MK
v OnuuATa YoBeKo-malLunHeH nHtepderic (HMI) n onumaTa 3a
AONBAHUTENHA NAMET NO3BONABAT JIECHO CNOAENAHE U
aKTya/In3MpPaHe Ha NporpammTe mexay KoHTponepuTe.
v’ Mankmnat HMI gucnnein moxke aa ce n3nos3sa KaTo
NNOKANIEH MHCTPYMEHT 33 HACTPOMKA, KOUTO MOXe aa ce
npexsbpna ot eguH CPU B apyr.
v'"Mogaynst EEPROM B nameTTa N03B0/1ABa 1ECHO
NPEexXBbP/SAHE HA NPOrPaMmn MexXay BCUYKM KOHTPONEPU
(Compact n Modular) ot KOHKpeTHaTa dammnma.
v I3non3saT ce eAHU U CbLUM 0BEKTU U MHCTPYKLMKU NpK
nporpammpaHe.
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Bupose IIJIK
» KomnakTeH MNJIK
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|. Two hinged connection terminal block covers for access to
terminals.

2. A hinged access door.

3. An RS 485 mini-DIN type serial port connector (enables
connection of the programming terminal).

4. A slot (protected by a removable cover) for the digital
diagnostics/maintenance display

5.A screw terminal block for 24V sensor supply and for
connecting input sensors.

6.An input/output extension module connector

7. A display block showing: - the state of the controller (PWR,
RUN, ERR and STAT), - the inputs and outputs

8. A screw connection terminal block for connecting output
actuators.

9.Two analog potentiometers

10.An extension connector for the addition of a 2" RS
232C/RS 485 serial port

| I.A screw connection terminal block for power supply unit
|2.A connector memory cartridge



Bupose IIJIK

» Mopgynuu NJ1K

MoaynHute PLC moraT aa 6b4aT KOHPUTypUpaHu
nooTAe/IHO.

Moaynunte, HeobxoanMM 3a NPAKTUYECKOTO NPUNOXKEHUE,
KOUTO MOraT Aa BKAKOYBAT Hanpumep moayau 3a umdposo
BXOAHO - U3XOAHO YCTPOMUCTBO, aHANOroOBU MOAYNN,
NO3NLMNOHUPALLN U KOMYHUKALUMOHHN MOA4Y/N, ce
CBbP3BaT Ype3 WuHa.
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Bupose IIJIK
» MopgyneH MN/K

N

" '!
I |

i
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|. A hinged door.

2. An analog potentiometer.

3. A connector for connecting the built-in analog input.
4. A display block showing: - the state of the controller
(PWR, RUN, ERR and STAT), - the inputs and outputs
(INi and OUTI).

5. An RS 485 mini-DIN type serial port connector
(enables connection of the programming terminal).

6. Two slots for additional memory cartridge and Real
Time Clock cartridge.

7. One (or more) HE 10 type connector(s) , or screw
terminal block, for the connection of the input
sensors/output actuators.

8. Screw terminals for 24 VDC power supply
connection.

9. A connector for the input/output extension modules



Bupose IIJIK
» MopgyneH MN/K

B moaynHata BepcuA
[1/1IK e B cbCcTOAHME
na obpaborsa
MHOFO MO-ronAm
6poin | / O n paHHK,
KOeTO 3HaUYUTEeNHO
yBe/inyaBa 6pos u
BUAa Ha 3a[3a4unTe,
KOUTO MOXKe Aa
pewwn.
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