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1. Bevezetés

A Lego Manufacturing Kft. nyiregyhazi telephelyén 1év6é lddamosd, a legyartott Lego

jatékfigurak kiilonbozo méretli gyartdédobozainak mosasi, szaritasi feladatat latja el.

Jelenleg a gép kézi beadagolassal miikodik. ALD (Air Lifting Device) nevli pneumatikus
mitkddtetésti manipulatorral, operatori kozremiikdodéssel van beadagolva és leiiritve. Ez jelentds
plusz eréforrdsokat igényel, mind logisztikai, gépi (targonca) és emberi oldalrdl egyarant. A
raklapok taroldsahoz nagy teriiletet kell biztositani, ez a folyamatos kézi és gépi targonca
kozlekedés biztonsagi kockazatot von maga utan. Ezzel parhuzamosan egy embernek
folyamatosan pakolni kell a raklaprol a rakatokat a mosé behordd palydjara. A szakdolgozat,
ennek a manualis munkénak a kivaltasara fokuszal, egy kétszintes raklapbehordoé szallitoé palya
és egy atrako egység automatizaldsaval, kivaltva ezzel az operatori munkat, jelentdsen

csokkentve a gépi logisztikai utakat és az ezzel jaré kockazatokat.

1.1 Célkitiizés

A cél: a mos6 paletta beadagolasanak automatizalasa, a ladamoso kiszolgalasa. A paletta
mosoba vald adagoldsdhoz az emeldgépes rakodomunka csokkentése. Automatizalés
megvalositdsa PLC-vel, HMI-vel, és biztonsdgos munkakdrnyezet kialakitasa a beadagold
palya koriil. Egyoldali be-, és kiadagolds a palettarendszerbdl. Automata és manudlis
lizemmodok programozasa, gép statuszainak vizudlis ellenérzése, és megfeleld biztonsagi

teljesitményszint kialakitéasa.

A célom egy olyan modularis felépitésti szallitopalya, ami barmikor bdvithetd vagy

csokkenthetd, mind mechanikus felépitésben, mind a vezérld programban.

Napjainkban az ipari gyartasoknal nagyon fontos a gyartasi teriiletek optimalizalasa, a

nyersanyagok megfelel6 mennyiségii taroldsa, felhasznalasa (KANBAN, ,,one-piece-flow”).

Ezt figyelembe véve szeretném elkésziteni a sziikséges vezérld és megjelenitd programot.
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2. Szakirodalmi attekintés
2.1 Anyagmozgatas fontossaga az automatizalasban

A 70-es években az eldallitott termékekkel szemben jabb kovetelmények meriiltek fel.

A szallitasi hataridok lerovidiiltek, az egyes termékek kozotti atallasok nagyok rugalmassagot

koveteltek meg, mivel tobb tipusra és kisebb megrendeldkre is lett igény.

E kovetelmények miatt az egyes gyartasi teriileteket funkciondlisan és akar informatikusan is
Ossze kellett kapcsolni. Mivel a gépek ellatasa anyagmozgatassal torténik és féleg ez
manualisan tortént, eldszor itt jott a megfogalmazas, hogy ez a termelési technologia nagyon

fontos része, és dssze kell kotni automatizalasi folyamattal a gyartogéppel. [14, 9.oldal]

2.2 Iranyitastechnikai alapfogalmak

Els6é fontos dolog, amit sziikséges megallapitanunk az automatizalt folyamatoknal, hogy

vezérlésrol vagy szabalyzasrol beszéliink.

Komplex gyartdgépeknél a legtobb esetben a kettd kombinacidja van hasznalva. A vezérlési

folyamatok mellett sziikséglink van szabalyozasokra példaul:

e homérséklet szabalyozas (hegesztés, folyadékfiités stb.),
e Szervomotorok szabalyozasa,
e Paratartalom tartdsa a technologiai térben,

Vezérlés ismertetése:

Vezérléseknél nyitott hataslancrol beszEliink, itt nincs visszacsatolds a vezérelt szakasz feldl.
Példaul a gorgds palya, mikor elindul egy érzékeld jelére, nincs visszacsatoldsom rola, hogy a
gbrgd nem e szorult meg és nem hajt. Természetesen tovabbi programozassal a statuszok is

lekérdezhetdek, de ez mar nincs hatassal a vezérelt jellemzore.

Vezérlésnél a tervezéskor az ismert zavarojeleket tudjuk csak kikiiszobolni.
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Idében ismétlodd részfolyamatokbol tevddik Ossze a vezérlOprogramunk, ami az ipari
automatizalasban nagyon gyakori, vezérlési miiveletek a jellemzdek ra, ezért diszkrét

technolégiai folyamatnak is nevezziik. [15, 9.oldal]

Anyag A o

Energia E

VEZERLO RENDSZER

Vezérlo VEZERELT

Médosi-
Erzékeld szerv berendezés Beavatkoz6
(Szenzor) (Célberendezés, szerv tott BERENDEZES,

Szamitég., PLC) jellemzd FOLYAMAT

Anyag A K

Energia E
k

2.1 abra Vezérlés folyamatabraja [14, 17.oldal]
A vezetd jel alapjan a vezérléseknek kiilonboz6 fajtai lehetnek, ahogy a 2.2 4bra is mutatja:

e kovetd vezérlés, menetrendi (program) vezérlést, pl. szallitopalya, valogatogép,
e idoterv vezérlés, kozlekedési lampa,

o lefutd vezérlés, robot program, feltételek nélkiil,

IRANY{TASTECHNIKA

I

VEZERLESEK SZABALYOZASOK KOMPLEX
(VEZERLESTECHNIKA) (SZABALYOZ?STECHNIKA) AUTOMATIZALAS
I | I T L
KOVETS PROGRAM ERTEKTARTO KOVETO IDOTERV
VEZERLES VEZERLES SZABALYOZAS SZABALYOZAS SZABALYOZAS
IDOTERV LEFUTO
VEZERLES VEZERLES

2.2 abra Iranyitastechnika felosztasa [12, 22.oldal]

Kovetd vezérlésnél az érzékeld altal tovabbitott jel hatdrozza meg, mi legyen a rendelkezd jel,

példaul egy szinérzékeld jele hatarozza meg, hogy a robot hova tegye a terméket.
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Programozasi sorrend van és ennek megfeleléen halad az egyes Iépéseken. A logikai
elagazasokndl a programozott feltételektdl fiiggden halad tovabb a program. Bizonyos
esetekben lehetdség van a programon beliili ugrasra (,,jump - label”), vagy egy alprogramba

val6 belépésre is. Itt egymast kdvetik a vezérelt folyamatok.

Id6kovetd vezérlésekrdl akkor beszéliink, ha egy részfolyamat végén nem feltétel van,
(érzékeld jele, szamlalo vége) hanem a kovetkezd folyamat feltétele egy meghatarozott id6

letelte. Itt id6zitdket hasznalunk. [15,10.0ldal]

Leggyakrabban a ketté kombinacidjat hasznaljuk a program optimalizalaséra.

2.3 PLC-k fajtai, leirasai

A vezérlés megvaldsitasa régen relés vezérléssel tortént, igynevezett elektro-mechanikus uton

(kb. a 1970-es évekig). Ennek is volt elénye és hatranya is.
Elényok:

e Hibakeresés mérésekkel villamos tvonalterv alapjan elvégezhetd,
e Nem igényel szamitastechnikai szoftveres ismereteket,

Hatranyok:

e Nehezen valtoztathatd a logika gépépités és atalakitas soran,

e Minden egyes logikat hardveresen kell megoldani,

e Vezérlés helyigénye nagyobb, tobb hardver, és huzalozas sziikséges,
e Nagyobb szaktudast igényel,

A PLC-k (Programable Logic Controller) a 90-es évektdl azonban ugrasszertien terjedtek.

A PLC-k hardvere csak a megfeleld szoftverrel és a szoftver alatt futtatott logikai programmal

tud elvégezni egy irdnyitasi feladatot. [10, 45.0ldal]
Elényei:

e nagy szamu instrukciokészlettel rendelkeznek, ami a villamos Utvonalterv
komplexitasat és helyigényt lecsokkenti,

e gyorsabb reakcio a reléknél,

e integralt funkcidk (frekvenciavaltd, szervo, HMI stb. vezérlés)

e nagyobb irdnyitastechnikai tavolsagok (node-ok hasznélata),
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Hatranyok:

e Draga,
e Programozasi szaktudast igényel,
e Szoftverek, kommunikacids protokollok ismerete sziikséges,

PLC jellemzoi:

e modularis vagy kompakt kivitel,

e memoria mérete, processzor Orajele,

e kommunikéci6 fajtai, rajta 1év6 csatlakozési pontok szdma,

e bemenetek és kimenetek szama,

e adott kommunikacids protokollon, mennyi terepi modult tud kezelni,

o tapellatas fesziiltségszintje,

e napjainkban mar lehet kombinalva biztonsagi és normal feladatok futtatasara,

e milyen programnyelveken programozhato. [11, 114.0ldal)

2.4 Programnyelvek

A PLC-k programozasara szdmos programnyelvet fejlesztettek ki.

Ezeket a 2.3 4bra szemlélteti. Kezdetben ez gyartonkként valtozott. Késébb az IEC 1131-3

szabvany ezt egységesitette, és két fo részre sorolta:

e szoveges -,

e grafikus rendszerli programnyelvek.

PLC programnyeivek
l R
Szoéveges rendszer( nyelvek Grafikus rendszerd nyelvek
I |
[ I I l I

Strukturalt Utasitaslistas Létradiagram  Funkeidblokk ~ Sorrendi
programnysiv programnyelv (LD) (FB) folyamatabra
(ST) (iL) (SFC)

2.3. abra Programnyelvek felosztasa [10, 64.oldal]
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2.4.1 Létradiagram

A PLC-k bevezetéskor is felmeriilt mér az igény, hogy a programozashoz ne legyen sziikség
szamitastechnikai programozoéi tudasra. igy a fejleszték eleve egy olyan moédot dolgoztak ki,

hogy akik az dramut logikat ismerik, konnyen el tudjak sajatitani. [15, 72. oldal]

Ehhez all kozel a 1étradiagram alapt programozas 2.4.-es abra.

L1

) 3 / N PN @
NK : STOP START
' | |
e\ | ' TcR-1
NB| R X
' CR-2 RUN A
— o
rL 1 1@a ® A Ters sToP >A
L2

2.4. dbra Létradiagram és relés kapcsolasi rajz 6sszehasonlitasa [11, 121. oldal]
Elénye:

e konnyen atlathatd online diagnosztikai funkcio,
e konnyen elsajatithatd programozasi ismeretek,
e Konnyen szerkeszthetd,

Hatrany lehet a komplexebb programozasi feladatok nehezebb megvaldsithatdsaga.
[10, 97.0ldal]

Napjainkban mar ez sem jellemzd, mert példaul a Rockwell Automation kinalatdban szamos

instrukci6 megtalalhato a 1étra programozasi nyelvhez.

2.4.2. Funkcidblokkos programozas

Egyszerli programozasi nyelv az alapokat mar a halmazok kapcsan is elsajatitjuk az iskolaban.
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A modern fejlesztéi kdrnyezetben az alap funkcioblokkon kiviil egyéni blokkokat is létre
tudunk hozni, novelve ennek a programozasi nyelvnek a hasznalatat komplexebb feladatok

megoldasara is. [10, 77.oldal]

2.4.3 Utasitaslista

Itt a PLC program végrehajtdsa, ahogy a neve is mutatja utasitdsok soronkénti
programozasaval torténik. Legjobban hasonlit a klasszikus programozasi nyelvekre, de sokkal
egyszerlibb formailag, joval kevesebb megkotés vonatkozik ra. Kisebb szamu utasitaskészlet

all rendelkezésre a program megirasahoz.
Egyszerii logikai elemek az alapjai ES/AND, VAGY/OR, NEM/NOT stb.

Osszehasonlitva a hdrom nyelvet egy egyszerii példn, azonnal latjuk a kiilonbséget 2.5. abra.

00104 00 .

H H“‘O— 10.05-&

N e N

| —

I
| I
02 02 sl o (IJ

nv
O > >

2.5. dbra Programok formalis megjelenitése. (Létra, Funkcidblokk, Utasitaslista)

[11, 122. oldal]

2.5 Kommunikécid diagnosztika

A programozhatod késziilékeknél a kommunikacié alapvetden sziikséges az ilizemszerii

mukddéshez.
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PLC-PLC, PLC-szamitogép, PLC-HMI, PLC-SCADA rendszerek, PLC-terepi busz
modulok stb.

2.5.1 Soros adatatvitel

Az informdci6 feldolgozasdhoz eldnydsebb a parhuzamos adatatvitel, tovabbitdsa pedig
sorosan jobb. Ezért itt meg kellett oldani a soros parhuzamos atalakitast, a szinkronizaléast, majd

a visszaalakitast is. Sziikség van az atvitel ellenérzésére is. [10, 126.0ldal]
Fontos jellemzdk:

o Atviteli sebesség (bitek szama/idSegység),

e Fizikai jellemzdk (sodrott kébel, fénykabel, coax kabel, stb.),

o Atviteli kozegek (vezeték, vagy vezeték nélkiili),

e Adatatvitel irdnya (szimplex, fél duplex, duplex),

e Kodolasi eljarasok (RS232C, differencial6d kodolas, Manchester kddolas),

e Szinkronizalas,
2.5.2 RS 422/485 szerinti adatatvitel

Az RS232-C adatatvitelnek nagy hatranya a kis tdvolsag és a lasst sebesség.
Ezen javit az RS 422/485, amit szimmetrikus jelatvitel alapjan ér el 2.6. dbra.

Nincs el Jel Sziinel
5V———— o—— ——l
T 1] |

|
25V =g —— 1t — —l—————%-
s 3
>
y y

oV

VOH

2.6. abra RS 422/485 jelatviteli alakja [10,141]

Az informéciok szallitasat fesziiltségimpulzusokkal oldja meg, ezért a sebesség ndvekedésével
a fesziiltségestucsok is novekednek. Nagyfrekvencids technikaban hullamellenallassal kell a

kabelt lezarni.

Pont-pont kozotti jelatvitelre alkalmas szabvanyu kommunikacié. [10, 141. oldal]
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2.5.3. Hal6zati kommunikacio

Napjainkban a vezérlési rendszereknél a tobb pont kdzotti kommunikéciora van igény

Az ETHERNET az irdnyitastechnika hierarchidjanak legmagasabb fokan van. Nagyobb
adatmennyiségek atvihetdek vele. Recepteknél, PLC programoknal, tavdiagnosztikai feladatok
megoldasandl nagyon hasznos. Régebbi rendszereknél még a csatolast szamitogépekkel

oldottdk meg, de napjainkban a PLC-k, terepi buszmodulok, kamerak stb. sajat ethernet

interfészekkel rendelkeznek.

’ Megbizéréteg

Adatkapcsolati
réteg
Adatok Adatok
beagyazasa beagyazasa
Adatkapcsolat Vételkapcsolat
szervezése szervezése
A
Fizikai
réteg
Adatok Adatok
kodolasa dekoédolasa
Ht?zzéférés az Hozzaférés a
adocsatornadhoz vevdcsatornahoz
i Z
D) Kabel D)

A megbizoréteg adatblokkokkal mitkddik, amit csomagoknak neveziink. Az atvitel érdekében

a csomagokat atadja az adatkapcsolati rétegnek.

2.7.abra Ethernet referenciamodellje [10,162. oldal]
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Az adatkapcsolat utdna a kovetkezd funkciokat latja el:

Adatok bedgyazasa/feltarasa, kapcsolat szervezése, kodolas, dekodolas, csatorna hozzaférés

biztositasa.
Ethernet keretformatuma:

e 7 bajt eldtag,

e SFD 1 bajt,

e cimmezd: célcim 6 bajt, forrascim 6 bajt,

e tipusmezd: 2 bijt,

e adatmezd: min. 72 bajt, max. 1526 bajt,

e keretellendrzd: min. 4 bajt,
Az EtherNet/IP az OSI referenciamodell alsé rétegeit az Ethernet veszi at az atviteli,
tovabbitasi, halozati és szallitasi funkcidi haszndlatdval. Az EtherNet/IP megfelel az IEEE
Ethernet szabvanyoknak, a felhasznalok szdmara tobbféle atviteli sebességet is kinal (pl. 10,
100 Mbps vagy 1 Gbps). Ezenkiviil rugalmas halézati architektirat ad a felhasznalok szdmara,
ami a kereskedelmi forgalomban elérhetd Ethernet kialakitasi modokkal kompatibilis, azaz réz-
, optikai szalas kabel vagy optikai gytrli, de vezeték nélkiili kialakitas is lehetséges. Az
EtherNet/IP kiilonféle topoldgidkat kinal, beleértve a hagyoményos csillag- és szabvanyos
Ethernet infrastruktira 6sszetevdit, valamint gyliri topologiat az eszkdzok szintjén. A gytir(
topoldgiaban a DLR (Device Level Ring) protokoll a teljes haldzat kiesésének megelézésére
van, amit pl. egy kdbelszakadas vagy egy terepi busz eszkd6z meghibasodéasa okozhat. A DLR

funkcio6 révén tehat ilyen esetben is biztosithat6 a haldzaton beliili adatatvitel. []

Header Adatok

Trailer
— Plg—
{_7bat || 1bait || 6bajt || ebajt || 2bajt 72 ... 1526 bajt 4 bajt
Preambulum Célcim (DA) Tipus Adatok
(elétag)
Start-Frame A Ellen6rzé
Delimiter (SFD) Forrascim (SA) karakterek (FCS)

2.8. abra. Az Ethernet keretformatuma [10,163]
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2.6 Ipari automatizalas szenzorai a palettaszallitasnal

2.6.1 Optikai szenzor mitkodési elve

Az optikai kozelité kapcsolok optikai és elektronikus eszkdzoket haszndlnak az objektum
felismerésére. Ehhez altalaban vords vagy infravords fényt hasznalnak fel. Kiilondsen alkalmas
forrasok a voros €s infravords fényhez a félvezetd diodak (LED-ek). Kicsik és erdsek, hosszu

¢lettartalmuak ¢és konnyen modulalhatoak.
Haromféle optikai kozelitéskapcsoldt kiillonboztetiink meg:

o Targyreflexios optikai érzékelot,
o Tiikdrreflexios optikai érzékelot,
e Egyutas optikai érzékeldt.
A palettak érzékelésére tiikorreflexios érzékeldt valasztok a fekete dobozok érzékelése miatt. A

targyreflexios érzékeld instabil lehet a fekete szinnél, mivel a fényt a fekete elnyeli.
Tiikorreflexios optikai érzékeld:

Az adot és a vevot egymas mellé helyezik el, egy késziilékbe épitik be. A tiikrdt, prizmat ugy
szerelik, hogy az adobol kibocsatott fénynyalabot teljes egészében a vevdre reflektalja vissza.

A fénynyalabmegszakitasakor a kimenet kikapcsol.

2.9. abra Tiikorreflexids optikai érzékeld beépitése [16, 34.oldal]
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A tiikorreflexios optikai érzékeld beépitésekor eldszor a késziiléket kell a kivant helyre vinni és
felszerelni. Majd a reflektort kell vele szembe elhelyezni és ugy kell takarni, hogy csak a kozepe

(a feliilet 25 %-a) maradjon szabadon.

Az érzékenységet ugy kell beallitani, hogy biztonsagosan kapcsoljon. [16, 34.0ldal]

2.6.2 Reed relé mukodési elve

A pneumatikus munkahengerek pozicidérzékelését reed relékkel valdsithatjuk meg. Magneses
tér hatdsara az érintkezd nyelvek atmagnesezddnek, koztiik vonzoerd ébred és ugrasszeriien

egymashoz kapcsolodnak. A magnes eltavolitasa szétkapcsolja az érintkezdket 2.10. 4bra.

Egyik leggyakoribb alkalmazési teriilete ennek a szenzornak a pneumatikus, illetve

crer

i i BN 24V
N — Lo

! i

! i

i !

i jBU o

2.10. abra Reed relé kapcsolasi rajza [16,23. oldal]

o

2.11. ébra Reed relé szemléltetése [16. 23.0ldal]

Ha t6bb munkahengeren is ilyen érzékeldt alkalmazunk, akkor az érzékeld és a szomszédos

henger fala k6zotti tavolsag legalabb 60 mm legyen.

A reed-kapcsolok tobb kapcesolasi tartomannyal is rendelkeznek. A kapcsolasi tartomany fiigg
az érzékeld elott elhaladd magnes tengelyének iranyatol. Abban az esetben, ha a magneses
erdvonalak parhuzamosak a mozgatds iranyaval, beallithato az érzékeld és a magnes kozotti

tavolsag uigy, hogy egy kapcsolasi pontot kapjunk. [13, 51.oldal].
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2.6.3 Gorgds kapcsolok

A gorgds kapcsolok hasznélhatéak végallaskapcsolonak, helyzetkapcsolonak. Mikodtetése

mechanikus uton torténik, kiilso ero altal 2.12. abra.

2.12. abra Gorgods kapesolo és kontaktusok lehetséges kialakitasa [13, 49.oldal]

Nagy fesziiltség és aramerdsség atvitelére alkalmasak. Legfontosabb elemei az érzékelok.

A gorgd mikddtetése a rugoerd altal az 1, 2 érintkezdket bontja, az 1,4 érintkezdket zarja.

Induktiv terhelések kapcsolasakor fesziiltségesticsok jelentkeznek a kikapcsolds pillanatdban,

ami az érintkezdk beégését okozhatja.

Varisztor alkalmazasaval ez kikiiszobolhetd.

Kedvez6 aruk miatt hatranyai ellenére is szivesen alkalmazzak.

Miiszaki jellemzdi:

Kapcsolasi teljesitmény,
Kapcsolasi pontossag,
kapcsolasi frekvencia,
kapcsolési id6,

¢lettartam,

Szallitopalyakon a szennyezddésre vald alacsony érzékenysége miatt eldszeretettel hasznaljak

a raklapok pozicio érzékelésére. Itt nem sziikséges gyors kapcsolas, viszont hosszl élettartalma

van. [13, 49.oldal]
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2.7 Biztonsagi rendszerek

A gép biztonsagos lizemeltetése és a balesetek esélyének csokkentése érdekében miiszaki

védointézkedéseket kell hozni.

A védoburkolatok olyan mechanikus védelmek, amik megakadalyozzdk a testrészeink

veszélyes helyekkel valo érintkezését. Ezek fix vagy mozgathato kiviteliiek lehetnek.
Példaul:

e Forrd géprészek,
e Mozg6 géprészek,
e Hangos gépelemek,
A védoéburkolatokndl kérdés, hogy csak a belépést, hozzaférést akadalyozzdk meg, vagy

védjenek, meg esetleges kirepiil gépalkatrészektdl, terméktdl, egy robotkartol stb.
Példak kirepiil6 targyra:

* koszortikorong furd

* keletkezd anyagok (forgacs, szilank, por,)

* kilépd nagynyomadsu anyagok (hidraulikaolaj, stiritett levegd, kendanyag, alapanyagok)
» megfogd rendszer meghibasodasanal kirepiild targyak,

A széllitopalya tervezésénél a belépést kell megakadalyoznunk a bemeneti oldalon. Rogzitett

keritést, egy biztonsagi mozgathatd (nyithatd) ajtot épitiink meg. [16, 3-20 oldal]
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2.7.1 A véddéburkolatok alapkdvetelményei

» Nagyon fontos, hogy a gép élettartalma alatt ellenalljanak a kdrnyezeti hatasoknak, kelléen

erdsek, tartosak legyenek,
» Nem okozhatnak tovabbi veszélyt.
* Elég magasak és nehezen eltavolithatoak legyenek.
* Ne korlatozzak a megfigyelést, ha sziikség van ra.
Pl. polikarbonat anyag hasznalata (hangvédelem, jo vizudlis attekinthetdség)
* Csak szerszammal nyithatoak vagy a mozgo résszel kdzosen vannak reteszelve.

Esetenként csak specialis szerszammal oldhat6 kotéseket tartalmaznak. [16, 3-21 oldal]

2.7.2 Védoburkolatok rogzitése

Azokat a véddburkolatokat, amelyeket ritkan kell leszedni, csak a gép javitasa, vagy telepitése
miatt, csak olyan rogzitéssel szabad rogziteni, hogy annak oldasahoz eltdvolitdsdhoz szerszdm
legyen sziikséges, eseteként specidlis szerszdm. Konnyen oldhatd kotés példaul szarnyas anya

csak akkor alkalmazhato, ha a burkolat a biztonsagi rendszerbe be van reteszelve.

2.7.3 Mozgathat6 véddburkolatok
A gyakran mozgathatd példaul napi szinten tobbszor nyitott ajtdo vagy véddburkolatot a

biztonsagi rendszerrel funkciondlisan Ossze kell reteszelni. Erre kiilonbozd ajtdo végallas

kapcsolok alkalmazhatdak a teljesitményszintnek megfelelden 2.13. dbra.

Megnevezés Miikodtetés Miikodteto SICK termék
Elv Példa Elv Példak Példa
Kapcsolobtyok i10P t
o
1. tipus Nem kédolt Kapcsolovezeték i10R r
Fizikai érintke- “
Mechanikus 26s, ero,
nyomas Zsanér i10H
Alakos miikddtets 1168 0
2. tipus Kédolt (kapcsolonyelv)

Kules -

2.13. abra Ajtokapcsolok fajtai [16,3-22. oldal]
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Gyakori nyitas akkor jelenthetd ki, ha pl. a véddberendezést egy miiszak alatt legalabb egyszer
kinyitjak.
Ha a nyithatdo véddburkolatnal hosszii utan futisi idére kell szamolni, akkor reteszelés

szlikséges. Ezt a kockazatértékelésnél is figyelembe kell venni.

Napjainkban lehetdség van ilyen helyekre az ugynevezett ,,CIP motion” funkcidval ellatott
biztonsagi hajtasszabalyzokat beszerelni a biztonsagos megallitdsok paraméterezhetdsége

miatt.

Tovabba kovetelmény ezeknél a burkolatoknal:

* kdnnyl nyitas és zaras

« funkcionak megfeleld nyitokar

* A nyitott védéberendezéseknek megfelelé hozzaférést kell biztositaniuk.

Mozg6 véddburkolatok reteszelése

A védoburkolatokat reteszelni kell, ha:

e ciklikus miikodtetésnél,

e konnyen eltavolithato,

e nagyfoku veszély ellen védenek
A reteszelés azt jelenti, hogy a véddberendezés kinyitdsa olyan jeleket aktival, amely leéllitja a
veszélyes mozgast. A véddburkolatokat sok esetben helyzetkapcsolokkal kapcsoljak 6ssze. A

véddéburkolat reteszelésének teljesitenie a kovetkezdket:

o A veszélyes gépfunkcio nyitott (hidnyzo) véddberendezés esetén nem hajthatd végre
(inditds megakadalyozésa).
o A veszélyes gépfunkcio ledll, ha a védéberendezést kinyitjak (eltavolitjak) (leallitas

aktivalasa). [16, 3-21 oldal]
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A biztonsagi fényfliggdnyok (AOPD) ad6 és vevdvel rendelkezd optikai kapcsolok, ami
végighalad a teljes hosszon. Kiilonb6z6 méretekben kaphatdak kereskedelmi forgalomban.
Kétdimenzios tartomanyban érzékelnek. Kiilonbozo teljesitményszintekkel rendelkeznek 2.14.

abra.

Az emberi testrész mikor athalad zarja a fény utjat és elveszi a fénykaputol a kimeneti jeleket

OSSD.

A kapcsolt kimenetek ez esetben (OSSD) jelvaltozasaval (alacsony jelallapot) jelzi a sugar
megszakadasat. Megtorténik a gép ledllitasa. Az AOPD-k biztonsagtechnikai kdvetelményeit
az IEC 61496-2 nemzetkdzi szabvany foglalja 0ssze. Van egy- és tobbsugaras biztonsagi
fénysorompo, valamint a biztonsagi fényfliggdny. Ezeket a veszélyzondba vezetd belépési

helyek biztositasara hasznaljak.

ISO 13849-1 Készilékpéldak

a b c d e

Biztonsagi fényfliggonyok, egysugaras biztonsagi fényso-
rompok, tobbsugaras biztonsagi fénysorompék

EN 61496-1
szerinti ESPE- 3
tipus

Biztonsagi lIézerszkennerek, biztonsagi
kamerarendszerek

Biztonsagi fényfliggényok, egysugaras biztonsagi fényso-
rompok, tobbsugaras biztonsagi fénysorompok

SIL (IEC 62061)

2.14. dbra Késziilekpéldak kiilonbdzd biztonsagi teljesitményszintekre [16, 3-35. oldal]

Id6ben korlatozott athidalas (,,muting”). Ezzel a funkcidval fel tudjuk fiiggeszteni egy adott
iddre a véddberendezés funkcidjat. Erre akkor van sziikség, ha anyagnak kell athaladnia a
véddberendezés védd mezején keresztiil anélkiil, hogy a gép leallna. A munkafolyamat
optimalizalasara is célszerli alkalmazni, ha ezt bizonyos gépallapotok lehetévé teszik (pl. a
biztonsagi fényfiiggony miikodésének athidalasa a prés medve veszélytelen felfelé mozgéasa
kdzben, amelynek kdszonhetden a kezeld konnyebben kiszedheti a munkadarabot). A muting
csak akkor lehet lehetséges, ha az 4thaladé anyag megakadalyozza a veszélyes helyhez vald
hozzaférést. Ezzel szemben azon véddberendezések esetében, amelyek mogé nem lehet belépni
(nem atjarhat6 véddberendezések) a muting csak akkor lehet lehetséges, ha nincs folyamatban

veszélyes gépfunkcio. Ezt az allapotot muting érzékeldk, ill. jelek hatarozzdk meg.
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A szabvanynak megfelelve,és a megfeleld biztonsagi teljesitményszintet eléréséhez a muting

funkcidt ezen 1épéseket figyelembe véve kell kialakitani:

A muting ideje alatt is fenn kell tartani a biztonsagos allapotot, veszélyes zondba nem
szabad belépést biztositani.

A muting funkcié teljesen automatikus kell, hogy legyen, manualisan nem szimulalhato.
A muting tobb villamos jelet kell, hogy tartalmazzon.

A muting csak szoftverjeleket nem tartalmazhat.

Nem lehet muting allapot, ha nincs mindig egyidejliség a jelekben.

Ha a raklap athalad a mutingnak azonnal meg kell sziinnie.

* Raklap mozgésiranya (a muting jelek sorrendisége)

* a muting id6tartalma korlatozva legyen,

16. abra Fénykapu optikai érzékeldkkel ,,mutingolva” [16, 3-38. oldal]
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3. Miianyag ladamoso6 adagolasanak automatizalasa

3.1.1. Szerkezet bemutatasa

A szallitopalya 2 szinten 10 db gorgds palya allomasbol 4ll. Minden allomésnak kiilon

aszinkron motoros hajtasa van frekvenciavaltovaltoval, hajtomivel.

A felsé szinten 8 db allomas helyezkedik el, minden allomas két darab érzékeldvel van ellatva.
Ezek gorgds kapcsolok, az esetleges szennyezOdések miatti zavarok elkeriilésére. Egyik az
allomas bemenetén érzékeli a palettat a masik a kimenetén. Ezek logikéja adja az allomas iires

vagy tele statuszat.

A 9-es allomas lift funkcioval van ellatva, két pneumatikus munkahenger emeli és siillyeszti az
allomést egy 5/3-as bistabil pneumatikus utvaltoval vezérelve. A hengerek allapotanak

érzékeloi reed relék.

Also helyzetben a 10-es visszahord6 palyara kiildi az iires raklapokat. Felsé helyzetben pedig

fogadja a 8-as allomasrol.

A gép koriil biztonsagi kerités van, egy darab biztonsagi ajtoval. A gép elején, végén és a HMI-

n 3 db vészleallito gomb helyezkedik el.

Az l-es ¢és 2-es allomds kozott biztonsagi fénykapun keresztiil utaznak a raklapok a
kockéazatelemzés és az ide vonatkozo szabvany szerint ,,mute” -ingolva 2 db optikai

érzékeldvel.

A gép kozepén az ajté mellett egy HMI van, amirdl a specifikacio szerinti funkcidkat tudjuk

elvégezni, ellendrizni.
Miikddése:

A gép felkapcsolas utan egy ,,STOP” iizemmodban indul. Hibamentes allapot €s a vészkor zart

allapota esetén a ,,RESET” gombot megnyomva egy ,,VARAKOZO” iizemmodba 1ép be.
Viérakozo tizemmodbol a ,,.START” gombbal a gép ,,FUTAS” tizemmodba 1ép.

Itt aktivaloédik az automata iizemmod. Automata lizemmoddban van egy vizsgalat, hogy a gép

inicializalt allapotban van-e. Ha nincs a gép kiirja, hogy inicializalés sziikséges, és hogy melyik
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allomason. Ezt a kijelz6rdl tudjuk inditani. Ez azért sziikséges, mert normal leallitasnal, hiba-

vagy vészleallitasnal a raklapok lehetnek félallasban az allomasokon.
Ilyenkor a gép automatikusan elvégzi az inicializalast.

Ezutan minden allomas alaphelyzetbe keriil, ha az 1-es allomasra raklap keriil a targoncas altal
és a 2-es allomas lires, a raklap szallitasra keriil. Ez a folyamat megy végig az 6sszes allomason,

ha iiresek, fogadjak, ha tele kiildik a raklapokat.

A moso6 alaprajza manudlis beadagolassal (ALD), és a helyére keriil6 szallitopalyanak

szemléltetése a 3-as abran lathato.

Pneumatikus kézi daru

: - _; Kétszintes automatizalt szallitopalya
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3. abra Moso6 alaprajza a jelenlegi és tervezett beadagolassal
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Reset

Manualls uzemmo

Paletta alomas 1

Nincs hibaban

Automata lizemméd

[~ Paletta alomas T |
Programmegszakitds

aletia allomas

[ Palettaalomas 1 |
[ Gorgokhajasa |
Nincs hibaban
Allomés nem iires
Automata lizemméd

[ Gorgdkhajasa |
Nincs hibaban
Allomés iires

Automata lizemméd

PR Ao 7]
[ Gorgdkhajtasa |
Nincs hibdban
Allomas nem iires
Automata iizemméd

anoma

[ Gorgok harasa |
Nincs hibdban
Allomés ires

Automata izemméd

Allomds {ires
Nincs hibaban

Hiba tizemméd

Automata i

[ Paletta alomas 2 |

[~ Gorgdkhajtasa |
Nincs hibaban
Allomés iires

Automata lizemméd

[~ Allomas nem Gres |
Nincs hibaban
Gorgok hajtas stop
Automata lizemméd

ERCCETICT
[ Gorgdk hajtasa |
Nincs hibdban
Allomas iires
Automata iizemméd

Afomas nem ure

Nincs hibdban
Gorgdk hajtés st9p
Automata lizemméd

Hiba izemmod

Allomas ure:
Nincs hibsban
Gorgok hajtés stc)
Automata izemméd
Allomés emelése

Atrako anoma
TIegTogas

Atrakds

gen

e lomas
lom; leuritve:
Igel Allomés siillyesztése

Nincs hibaban
Automata lizemmadg

Gorg6k hajtas
Automata izemm 6d

155zahordo palya

€s
Programmegszak( s}

or OK

Hiba izemméd

Visszahordo palya

Nincs hiba gen Véghelyzet elérve
Gorgdk hajtas Nincs hiba
Automata iizemméd Automata iizemméd
Gorgdk hajtas stop

Hibaban
Gorgdk hajtas stop
Hiba Gzemméd

3.1. dbra A vezérlés folyamatabraja
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3.2 Miszaki tartalom, kovetelmények

A mechanikai tervezés ¢és a moso ciklusideje alapjan a moso folyamatos ellatdsanak
biztositasdhoz és elegendd raklap puffereléséhez, minimum 8 raklapnyi allomas sziikséges,

plusz egy atrako allomas.

A moso ciklusideje: 20 méasodperc/rakat. Ez alapjan 40 masodperc a minimum ciklusidénk egy

paletta tovabbitasara.

A gép biztonsagos lizemeltetésé¢hez sziikség van véddkeritésre, ami nem mozgathatd, tovabba
egy mozgathatd biztonsagi véddajtora, ahol a karbantartd be tud menni hibaelharitds és

karbantartas esetén.
Vészleallitdo gombok a szallitopalya két végén helyezkednek el és a HMI-n.

A raklap beadagolasnal az 1.-es és 2-es allomas kdzott biztonsagi fényfiiggonyt kell elhelyezni

megfeleld ,,muting” funkcidval (biztonsagi kalkulacio alapjan).
Vezérlési oldalrdl, legyenek kiilonb6zd iizemmodok:

e Automata,
e Manualis,
A szallitopalya allomasai egymastol fliggetleniil legyenek miikddtethetéek hiba esetén,

manualis médban (csak magasabb szintii felhaszndloi tizemmaodban)
Biztonsagi rendszer €s hibatorlés jovahagyas sziikséges ,,RESET” gombbal.
Vizualis megjelenités:

A gép allomdsai vizualisan legyenek megjelenitve a f6 oldalon.
Felhasznaloi szintek sziikségesek a kiilonb6zd funkciokhoz.

e operator, alap funkcidk, megjelenitések,
e szerviz, karbantarto teljes hozzaférés, diagnosztika, manudlis mozgatas
Hibaiizeneteket jelenitse meg a kijelzon. Az 4allomasok stituszainak szinnel vald

megkiilonboztetése.

Hibafeltarashoz a bemenetek és kimenetek monitorozasara lehetdség legyen egy oldalon.
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Gép vezérlés statuszanak megjelenitése.
Biztonsagi berendezések allapotainak szinekkel valo elkiilonitése.

Az allomasokon a palettak jelenlétének megjelenitése.
3.3 Vezérlési igény

A gép vezérlése:

e Allen Bradley CompactLogix PLC, 16 bemenet/16 kimenet Ethernet/IP kommunikacid,
e Allen Bradley HMI 77, Ethernet/IP kommunikacio,
e 10 db Powerflex 4 frekvenciavaltd”, Ethernet/IP kommunikacio,

Hasznalt szoftverek:

e Rockwell Automation Studio 5000 v29. PLC programozas,

e Rockwell Automation FactortoryTalk View Studio HMI programozas,

e Rockwell Automation FactoryTalk Machine Edition kijelzén val6 program futtatas,
e Rockwell Automation RsLinx Classic kommunikacids driverek,

Biztonsagi rendszer tervezés:

e Sistema szoftver,

e A halozati struktira a 3.2. abran lathato.
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F6 PLC 10 modulokkal

PowwerTiey, N Pewerfing \ 2 N Pewerfing

................................... l...............i_“l___..f..“.............
i — 0 = I Fizikai 1/O csatlakozas
|
; Sxfety_barier_0K |
Safery_door_ogenng ocar ) Osta s
ssschesnnnnnnannncnass ‘ meeer=|  SAFFTY_AFSFT ccal 31 Dt 3

. = Sdfety_spdan_ch

i g g ' SAFETY_STSTEM_FRESE
3 B SATETYGUARD_OK

3.2. dbra Halozati struktira felépitése



[M1/AHE

MAGYAR AGRAR- ES

Szent Istvan Campus, G6dollé
Cim: 2100 G6do6ll6, Pater Karoly utca 1.
Tel.: +36-28/522-000

ELETTUDOMANYI EGYETEM Honlap: https://godollo.uni-mate.hu

3.4 Biztonsagi rendszer ertékelése, tervezése

A biztonsagi rendszeremet a Rockwell Automation termékeibdl valogattam Ossze, és a

SISTEMA szoftverrel végeztem el a kockazatelemzést ¢és az ezeken alapuld
teljesitményszinteknek megfeleld elemeket valasztottam a biztonsdgi funkcidkhoz. A

SISTEMA riportot a 4-es szamu melléklet tartalmazza.
Sziikséges teljesitményszint PLr =d Tervezett rendszer teljesitményszintje =e
A biztonsagi kor 2 részbdl all, ennek felépitése a 3.3.-as dbran lathato:

1. Rendszer elemei:

e Guardmaster biztonsagi relé és bovitd modul,

o Safety Guard Biztonsagi ajtézar kulcsos kapcsoldval,
e Reteszelhetd vészstop nyomdgombok,

e Biztonsagi magneskapcsolok.

2. Rendszer elemei:
¢ Guardmaster biztonsagi rel¢ OSSD funkcioval,

e Biztonsagi fénykapu,optikai érzékeldkkel (,,muting” funkcio),

BEMENETEK

‘ Local3.InputData2 l Local3.InputDataé ‘

| Local3.InputDatal

‘ Local3.InputData0

Locall.InputDatad

LOGIKAI FELDOLGOZAS

{ Reset Local3.InputData3
v  Projects
v « PR Washer infeed
v v [Vésziealitas ] éssel nyithatd
v SB Monitoring Safety Relay: GSR-DI
v « SB Redundant 700S contactor
v & CH Channel 1
+ BL Control Relay: 700S-CFB
« BL E-Stop Switch: 800FD-MT - Pull to release
v « CH Channel 2

agi ajto és ESTOP reteszelhetd nyombgomb

KIMENETEK

+ BL Control Relay: 700S-CFB

« BL E-Stop Switch: 800FD-MT - Pull to release
v SB Monitoring Safety Relay: GSR-EM
v SB Guard Locking Interlock Switch: TLS-Z GD2

P P I

g N % N I { v SB Druckaufbau- und Entliftungsventil MS6-SV-1/2-D-10V24P-2M12-S0-AG

n§ R ‘fi’ R ~ v v [Paletta A ése vészkor asa nélkil agi fénykapu muting funkciév
S

v SB Monitoring Safety Relay: GSR-DIS
Y N\ v SB Light Curtain: GuardShield 450L-B, 450L-E
v « SB Redundant 100S-C contactors
v & CH Channel 1
+ BL Output Contactor: 100S-C60 to C97 - Mechanical
+ BL Standard product (non-safety): OPTICAL SENSORS - RIGHTSIGHT - 42EF-B1JBBC-F4
v & CH Channel2
+ BL Output Contactor: 100S-C60 to C97 - Mechanical
+ BL Standard product (non-safety): OPTICAL SENSORS - RIGHTSIGHT - 42EF-B1JBBC-F4
v SB Druckaufbau- und Entliftungsventil MS6-SV-1/2-D-10V24P-2M12-S0-AG

3.3. ébra Biztonsagi kor felépitése
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3.5 PLC, HMI programozasa

3.5.1 PLC programozasa

A vezérlés megvalositasahoz a létradiagram programozasi nyelvet fogom vélasztottam. A
Rockwell szoftvereknek ez az alapértelmezett programozasi nyelve. Természetesen
lehetdséglink van mas (Structured text, Sequential Function Chart, Function Block) is

hasznalni.

Eldszor sziikség volt a fizikai be-, és kimenetek, belsd valtozok, idézitdk felvételére a

folyamatéabra alapjan:

A nagy szamuvaltozok miatt az 10 lista az 1. szdmu mellékletben érhetd el.

Egy Féprogrambdl indulunk (MainTask), itt pArhuzamosan futnak a programok 3.4-es ébra.
A ,,MainRoutine” kezeli a biztonsagi reléktdl bejovo jeleket €s a gép f0 statuszait.

Alatta az allomésok kiilon fajlként sorban 9 allomasig 3.5.-0s abra.

,Palette conveyor 1 - Palette conveyor 9” -ig

Controller Organizer

x

=/ Controller Washer_infeed_system
2 Controller Tags
Controller Fault Handler
Power-Up Handler
=1 Tasks
=18 MainTask
=MainProgram
2 Parameters and Local Tags
QveinRoutine
+®Palette_conveyor_1
+Palette_conveyor_2
+%Palette_conveyor_3
+%Palette_conveyor 9
Unscheduled
~1=Motion Groups
Ungrouped Axes
=/%Add-On Instructions
+/@palette_transfer
-/@palette_transfer_station9
2 Parameters and Local Tags
Blogic
+/@PowerFlex
-1=Data Types
#User-Defined
#Strings
+%Add-On-Defined
+%Predefined
+%@Module-Defined
Trends
 Logical Model
=/41/0 Configuration
-/®Pointl0
(0] 1769-L19ER-BB1B Washer_infeed_system
-/“Embedded I/O
# (1) Embedded Discrete_I0
== Expansion 1/0, 4 Modules
1[2] 1734-188/C Input_module_1
93] 1734-1B8/C Input_module_2

ESTOP1

<Local:3:1.Data 0>
H — / —

ESTOP2

<Local:3:1.Data.1>
b !

ESTOP3
<Local:3:1.Data.2>
— | —

SAFETY_RESET
<Local:31Data.3>
JE

ESTOP1_OK

ESTOP2_OK

ESTOP3_OK

SAFETY_SYSTEM_RESET

Ki_safeguard  K2_safeguard
<Local:3:l.Data.4> <Local: 3 |.Data.5>

Safety_door_opening
<Local: g Ipala 6>

Door_ready_for_unlock
<Local:3:i.Data.7>

Light_barrier_ok
<Local:1:.Data.9>

SAFETYGUARD_OK

ESTOP1_OK ESTOP2_OK ESTOP3_OK EMSTOP_OK
£ 1 E 2
=l = 1k JE

Door_opening

Ready_for_unlock

Safety_barrier_OK

ol
j

EMSTOP_OK ~ SAFETYGUARD_OK  Safety_barrier_OK
i
J I

Safety_system_ok

Initialization1_needed

Initialization2_needed

Initialization3_needed

Initializationd needed

3.4. dbra FOprogram felépitése

Initialization_needed
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Controller Organizer - x B U C
- ” | “Station1_inlet_sensor Paletta allomas
Controller Washer_infeed_system <Local1:.Data.4> Palette_transfer1.Station_inlet_sensor
2Controller Tags | N >
Controller Fault Handler
Power-Up Handler Station1_outlet_sensor Paletta allomas
-/ Tasks <Local:1:l.Data.5> Palette_transfer1.Station_outlet_sensor
1 t f >
=% MainTask c
=#MainProgram Paletta allomés
2 Parameters and Local Tags Palette_transfer1.Station_inlet_sensor Palette_status.0
BMainRoutine 2 [ JE Cr

-‘4Palette_conveyor_1

Paletta allomas
2Parameters and Local Tags

Palette_transfer1.Station_outlet_sensor Palette_status.1
¥Main 3 —
#Aborting
M Resetting Safety_system_ok  Palette_conveyor_1.Stopped Palette_conveyor_1.Idle
®Running 4 I i ] T >
& Stopping o |.|~|I Init1_OK
® Automatic_mode Limit Test (CIRC) L

Low Limit
#Manual_mode

s Palette_conveyor 2 Test Palene_slamg‘
+“%Palette_conveyor_3
+%Palette_conveyor 9

Unscheduled o
— M Init1_OK
*Motion Groups ! Limit Test (CIRC) '
Ungrouped Axes Low Limit
== Add-On Instructions Test Palette_status
+/aPalette_transfer 0-

High Limit 0

=@ Palette_transfer_stationd High Limit 2
2 Parameters and Local Tags
B Logic
+/@PowerFlex
- Data Types |nm/_& Initialization1_in_progress Initialization1_needed
#User-Defined =
2Strings

+% Add-On-Defined <Losc(;%':ﬂnj):(:: 2> Safety_system_ok Palette_conveyor_1.Stopped  Palette_conveyor_1.1dle Palette_conveyor_1.Running Palette_conveyor_1.Running
<)% Predefined ; J E 3 E — | ———— 3 E — | R ——— <
+%Module-Defined
Trends

Safety_system_ok  Palette_conveyor_1.Running Palette_conveyor_1.Aborted Palette_conveyor_1.Idle Palette_conveyor_1.Stopped Palette_conveyor_1 Resetting
*Logical Model o7 7 E / /

3.5. ébra Paletta adllomas Féprogram felépitése
A vezérlérendszer programozasanak elsé 1épése a gép kiilonb6zd fazisainak elkiilonitése.
Ez a programunk alapszerkezete 3.6.-0s 4bra.

A Studio 5000 szoftverben lehetdség van egy ,,Fazis menedzser” nevili beagyazott szoftverben
ezt futtatni. Itt elére el vannak készitve a kiilonb6z0 fazisok, ezek futtatasi feltételeit meg kell
adni. A nyilak mutatjdk fazisok futdsanak sorrendi szabdlyait. Példaul ,,Resetting” csak
,Aborted, Complete, Stopped” statusz utan lehetséges.

N omners:

Start s Hold
Idle Running™ —» Holding Held

T Hold

Restart
R&seﬂingEz Restarting €————

A A
l Stp l Abort
Reset Y g Abort
)

e Reset Stopped Aborted
( Paused ]

3.6. abra Fazismenedzser szerkezeti felépitése
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Nagy elonye, ha egy allomasra elkészitjiik a programozast, utana at tudjuk maésolni a tobbi

allomasra, csak a nevet és a bemeneti feltételeket kell valtoztatnunk.

Meg kellett adnom, hogy az allomas milyen fazisban induljon el a felkapcsolas utan 3.7.4bra.

w-3 Equipment Phase Properties - Palette_conveyor_1

General Configuration Parameters Monitor

Assigned routines:
Prestate: E:' Main v
Fault v<none> v

Inhibit equipment phase

Inttial state: v
Complete state immediately i not implemented or empty
Initial step index: |07 2

Extemal sequencer loss of

<none> v
communication command

Extemal request hold action <none> v

Automatically assign the values of sequence step inputs to phase inputs
Automatically assign the values of phase outputs to sequence step outputs
when the phase is

Complete

Stopped

Aborted

3.7. 4bra Statusz inditasi feltétel beallitasa

Ez fontos az inditds szempontjabol. Meg kell jegyezni, hogy nem kotelezé az Osszes fazist

hasznalni.

Amiket én hasznaltam:

Aborting — Megszakitas, Hogy mondjuk el a gépnek, hogy hiba tortént?

Resetting — Nyugtazas, Hogy lesz a gép ujra kész a futasra?

Running — Automata moéd futtatdsa, Mit kell a gépnek tennie, hogy automataban
miikodjon?

Stopping — Megallitas, Mi torténik normal megallitas esetén?

A kovetelményeknek megfelelden elvalasztottam a Manudlis és az Automata lizemmodot.

A feltételek teljestilése estén 3.8 abra 1ép a program az alrutinokba.

(End)

Safety_system_ok Palette_conveyor_9.Running  Palette_conveyor_9.Aborted  Palette_conveyor_9.Idle  Palette_conveyor_9.Stopped  Palette_conveyor_9.Resetting
~'E [ S/ /B S/ B
3/E =l=

Routine Name  Automatic_mode

JE 1 E /B 5/ B
1 ISR-
[ﬂ Jump To Subroutine ’—

Safety_system_ok  Manual_function_enabled  Station9_choosen  Palette_conveyor_9.Stopped R
7 E TE

3 E J E =l 3 F Jump To
Routine Name Manual_mode

3.8. 4abra Manualis és automata tizemmod feltételei
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Ha a biztonsagi rendszer aktiv, a gép ,,Stopped” fazisban van, a kijelz6rdl pedig engedélyeztiik

a megfeleld felhasznaloi szinttel a Manualis lizemmodot, meghivja a program 3.9. abra.

Itt lehetdségiink van az allomason 1évd gorgdsort elére vagy hatra mozgatni egy csokkentett

sebességgel, a frekvenciavaltora kiildott kimeneteken keresztiil.

Jog_forward! Station1_roller_drive:|Ready  Station1_roller_drive:| Fautted Station1_roller_drive:0.Jog
1E 1E 3 E
1L 10 I
Jog_reversed Jog_reverse Station1_roller_drive:0.Forward
— JE
Jog_forward Station1_roller_drive:0.Reverse
TE
pan
MOV
—— Move —
Source 30

Dest Station1_roller_drive:0.FreqCommand
0&

3.9. abra Manualis mozgatas alprogram
Hasznos funkci6 paletta elakaddsnal.
Automata lizemmod:

Az Automata lizemmod alprogram meghivasa akkor torténik, ha a vészkor aktiv és a ,,Running”
fazisunk aktiv lesz, itt a tobbi fazissal egy keresztbereteszelés tortént, hogy két fazis litkozése

ne legyen lehetséges.

Ezta ,START” gomb megnyomasaval érjiik el 3.10. abra.

Start_button
<Locsl:1:|.Data.2> Pslette_conveyor_1.Stopped  Palette_conveyor_1.Idle Palette_conveyor_1.Running
2 1E 1 E

Safety_system ok  Pslette_conveyor_1.Running  Palette_conveyor_1.Aborted  Palette_conveyor_1.!dle  Pslette_conveyor_1.Stopped  Palette_conveyor_1.Resetting
a 1E 1L 1k 1/ E =N 1/ E

1€ 10 1L 1L J1'E 1L
R
l— Jump To Subroutine e

Routine Name  Automatic_ mode

3.10. abra Inditési feltétel automata izemmod

Az Automata lizemmod alprogramot ugy készitem el, hogy szintén lehessen hasznalni a tobbi

allomashoz is, atmasolas atnevezés utan.
Belelépve az alpogramba Add-On instrukciot is talalunk 3.11. dbra.

A ,Palette_transfer”, ami egy alrutin egyedileg van programozva.
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. Init1_OK  Station2_empty Palette_transfer1.Transfer_command
| 3 TE L
C JC

HMI button Paletta allomas

Start_init Init1_OK Palette_transfer1.Start_init
1 === L

Paletta allomas

Palette_transfer1.Start_init Initialization1_in_progress
2 JE
Paletta allomas
Station2_empty Palette_transfer1.Transfer_command
3 (— U
Paletta allomas
Palette_transfer1.Start_init
U
Paletta allomas
Palett f
4 Paletta allomas
Palette_transfer Palette_transfer1 |...| —Start_Conveyor >—
Transfer_command 0« —CAlarm_of_transfer >—
Station_inlet_sensor 0« (—( Station_empty >—
Station_outlet_sensor 0« —(Transfer_timeout )>—
Manual_start_conveyor 0« —CInlet_sensor_fault >—
Resetbit 0« t—COutlet_sensor_fault )>—
Paletta allomas
Palette_transfer1.Start_Conveyor  Station1_roller_drive:l.Ready  Station1_roller_drive:l.Active
5 J E 3 E 5/ Move
Source 60

Dest Station1_roller_drive:O.FreqCommand
0«

Station1_roller_drive:O.Forward  Station1_roller_drive:O.Start
L

Paletta allomas

Palette_transfer1.Start_Conveyor Station1_roller_drive:0.Start ~ Station1_roller_drive:0.Forward  Station1_roller_drive:0.Stop
6 5/ U U

Station1_roller_drive:l.Faulted Station1_inverter_fault
- ar N

3.11. dbra Automata iizemmod alrutin Paletta transzfer egyedi blokkal (Add-On)
Ezeknek a jellegzetessége, hogy

egyedileg elkészithetjiik Oket egy verzidszammal funkcioblokk-ként és hasznalhatjuk a

programban barhol, az adott programrész adataival feltoltve.

Sajat bemeneti és kimeneti valtozokat tudunk 1étrehozni benne, ezeket vizualisan megjeleniteni

a létra diagramban 3.12. dbra.

A Palette_transfer nevli Add-On-ban a kovetkezd be és kimeneteket hoztam 1étre:

Parameters Tag

Vis | Name Argument Value Data Type Description

1 || Enablein 1|BOOL Enable Input - System Defined Parameter
0 |[]| EnableOut 0|BOOL Enable Output - System Defined Parameter
I | M| Transfer_command 0{BOOL

| | M| Station_inlet_sensor 0BOOL

| | M| Station_outlet_sensor 0{BOOL

| | | Manual_start_conveyor 0|BOOL

| | | Resetbit 0/BOOL

0 |[M| Stat_Conveyor 0|BOOL

0 | M| Aam_of_transfer 0 {BOOL

0 || Station_empty 0/BOOL

0 | M| Transfer_timeout 0 {BOOL

0 || Inlet_sensor faut o|BooL

0 | M| Outlet_sensor fault 0|BOOL

3.12. abra Valtozok az Add-On instrukcidban
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A Tag-ek l1étrehozésa utan elkészitem a funkcioblokk belsd 1étradiagramjat 3.13. dbra:

Transder_command Sution_ofet s Susion_irfet_sensr
E

Paletie Cawd

Sirt Coneyor

1E
E JE
Marnsd_sirt_comeyor

a1E
JE

—3E Time v HEN———
Timer Timer_cyde_Sme
Presst 0€-CONI—
Accum o
Sision irfet se=y  Stsion_oufet, sy 70
3 E I E Timer On Defay Feev—
Timer kied_sener_§mer
Presst 0€-CONI—
Accum g
Fiet_seror_§mer DN Fiet_senr_mit
I E
Susion iriet sy Stsion_aufet_sereor
—] Hcan—]
0 €-{ON3—
Oufet_sercr_Simes DN Oufet_seneer_fndt
1E
1€
Transder_command Sirt_Cameyar
S
—

Sarce Timer_cydde §meACC
0
Dest Cyde_fme

o

3.13.4bra Add-On instrukcio belsd felépitése

Itt vannak a gorgds palya inditasi feltételei és a hibakezelés, ciklusidé mérése.

A teljes programot részletesen a 2. szamu melléklet tartalmazza.

Hiba esetén az ,,Aborting” fazis 1ép életbe, megszakitva ezzel az automata ciklust 3.14-es dbra..

Paletta allomas
Palette_transfer Transfer_timeout

Palette_conveyor_1.Aborted

1k
J 0

Station1_inverter_fault

1k
= =

3.14. dbra Programmegszakitas hiba esetén

Uzemszeri megallitas esetén a STOP gomb megnyomasara a ,,Running” fazis megszakad és

,»Stopping” fazisba lépiink be 3.15. dbra.

Palette_conveyor_1.Stopped
L

Stop_button
<Local:1:.Data.0>
1E
JE

Palette_conveyor_1.ldle

Palette_conveyor_1.Stopped
U]

1E
C

J
Palette_conveyor_1.Running

PSC>—

3.15. abra Stop lizemmod
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Az el6z6 két fazisbol a ,,Resetting” fazissal tudunk kilépni 3.16. 4bra:

Reset
<Local1:l.Data.1> Palette_conveyor_1.Aborted Station1_drive.Reset
1E

1E
JC a0

Paletta dllomas

Palette_conveyor_1.Stopped
-|yr Palette_transfer Alarm_of_transfer
)

JC

PSC)>—

3.16. 4bra Hiba torlés programrész
A reset fazisbdl a fazis menedzser az ,,Idle” varakozo modba 1ép be.

Az elkészitett ,,offline” PLC programot, ami nekiink egy. acd kiterjesztés, le kell tolteniink a

vezérlébe, hogy futtatni és késébb diagnosztizalni tudjuk ,,online” mddban.

Ehhez az RSLinx Classic Gateway szoftvert tudjuk hasznalni. Ez adja a csatolodrivert a PC-nk

¢s a PLC kozott, a megfelel6 kommunikacios protokollt kivalasztva 3.17. abra.

®y RsLinx Classic Gateway - [RSWho - 1]
g% File Edit View Communications Station DDE/OPC Security Window Help

[™ futobrowse Refresh | Mot Browsing

=X Workstation, A-32V6G3 A ib' o

g5 Linx Gateways, Ethemet ] q
25 AB_ETH-40, Ethernet 10.137.194.... 192.168.1.10 192,168,112 192.168.1.41
.2 AB_ETH-44, Ethernet A-320V6G3  1769-L16ER... PowerFlex .. 2711R-TTT/A

F
F

i-25 AB_ETH-45, Ethernet
B2 AB_ETHIP-1, Ethemet
F
F
£

025 AB_ETHIP-2, Ethernet
025 AB_ETHIP-3, Ethernet
025 MD 4310 PLC, Ethernet

3.17. abra Az RSLinx kommunikacios program megjelenitése



- Szent Istvan Campus, G6dollé
M /;‘\ | | E Cim: 2100 G6do6ll6, Pater Karoly utca 1.
MAGYAR AGRAR- ES Tel.: +36-28/522-000
ELETTUDOMANYI EGYETEM Honlap: https://godollo.uni-mate.hu

3.5.2 HMI programozésa

A gép és ember kozotti kommunikacio HMI-n (human machine interface) keresztiil valosul

meg.

A kijelz6t elsd korben sajat IP cimmel kell ellatni, hogy a PLC belsé Ethernet/IP halozataba
keriiljiink. Ez nekiink 192.168.1.50.

Ezutan, ha megvan a kommunikécios kapcsolat a HMI-PLC kozott, tudjuk a kijelzordl irni,
olvasni a vezérldben felvett valtozokat. Ez attol fiigg, hogy a programozéasnal milyen
elérhetéséget adunk meg a valtozonak. A programban én irds/olvasds engedélyt adok a

valtozoknak.
A kijelz6 mérete 77 a specifikacid szerint.

A FactoryTalk Studio programban egy uj projektet hozok létre, itt nagyon fontos, hogy tobb
nyelvi fajlt hozok létre a késdbbi esetleges idegen nyelvii igények miatt (gép telepitése masik
orszagba, kiilfoldi munkavallalo stb.). Ilyenkor a nyelvi fajl exportalhato, fordithato ¢és

importalhato vissza a projektbe.

Ezutan beallitom, hogy bekapcsolds utan melyik legyen a kezd6 képernyd. A projektemben ez

a ,,F6 képerny6” néven fut 3.18. abra.

Szerviz meni Manualis mod Termelési adatok Gép statusz

Log-in Log-out Shutdown

3.18. abra F6 képernyd



- Szent Istvan Campus, G6dollé
M /’\ [ E Cim: 2100 Godallé, Pater Karoly utca 1.
MAGYAR AGRAR- ES Tel.: +36-28/522-000
ELETTUDOMANYI EGYETEM Honlap: https://godollo.uni-mate.hu

Itt a gép alaprajza helyezkedik el vizudlisan a biztonsagi kor megjelenitésével és az allomasok

statuszai megjelenitve szinekkel.
Lehetdség van be-, és kijelentkezni magasabb felhasznaléi szintre.
En két felhasznaloi szintet hoztam 1étre:

e operator,
e szerviz, jelszoval védett,

A négy alképernyd létrehozéasa utan,

e Szerviz menii 3.20. abra,

e Manualis méd,

e Termelési adatok 3.19. abra,
o (Gép statusz,

Operator felhasznaloval a Termelési adatok és a Gépstatusz érheto el.

Szamlalé nullazasa

3.19. abra Termelési adatok képernyd
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A miiszakos gyartasi darabszdm leolvasasdhoz és nulldzasahoz sziikséges.
Termelt darabszam a gép ¢életciklusa alatt termelt darabszam.

Aktualis darabszam a nulldzas o6ta gyartott darabszam.

Szamlalo nullazasa, csak az aktualis darabszamot allitja vissza nulléra.
Operator is elérheti, nem sziikséges jelsz6 és magasabb felhasznaldszint.

A Szerviz meniibe belépve harom almenii all rendelkezésre:

Erzékeldk statusza

Frekvenciavaltok

Start Inicializalas

3.20. abra Szerviz képerny6
A Szerviz menii jelszoval védett és csak szerviz felhasznaldval érhetd el.

Tudjuk ellendrizni az dllomésokon 1évo érzékeldk jelszintjét 3.21. abra.
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VISSZA

3.21. 4bra Erzékeldk statusza
Piros jeloli az alacsony jelszintet a z6ld a magasat.
A masodik almeni a Frekvenciavaltok 3.22. abra.

Itt tudjuk ellendrizni az allomasokon 1évé frekvenciavaltok allapotat.

VISSZA

3.22. abra Frekvenciavaltok statusz képernyd
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A harmadik gomb az inicializalas. Ha nincs valamelyik allomas inicializalva, itt tudjuk inditani.

Ezt sarga sdvban hibaiizenet jelzi, hogy sziikséges.
Miutan az inicializalas elindult kék sdvban irja az lizenetet, hogy inicializalas folyamatban.
A FOmeniibe visszatérve elérhetd a Manualis mod 3.23. bra.

A Manualis méd almenti jelszoval védett és csak szerviz felhasznaldval érhetd el.

Engedélyezés

Jog elére Jog eloére Jog elore

Jog hatra Jog hatra Jog hatra

Allomas

Jog el J 15
og elére og elére el

Allomas

Jog hatra Jog hatra le

3.23. abra Manualis mozgatas képernyd

Miutan engedélyeztiik itt manudlisan tudjuk mozgatni a gérgdk hajtasat a 9-es allomason pedig

siillyeszteni és emelni az allomast.
A FOmenti utols6 almeniije a Gépstatusz. Itt érhetd el, hogy a gép milyen stdtuszban van.

Az aktudlis statuszt zold szinnel jelzi 3.24. 4bra.
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Varakozik

Megallitva

Megszakitva

Nyugtazas

3.24. abra Gép statusza képernyd

A hibaiizenetek bedllitasai egy ,,Alarm setup” meniiben allithatoak be. Itt meg kellett adni a

hibaiizenet aktivalo jelét (trigger) a hibajel szintjét és a megjelend hibalizenetet magat.
A hibakat szinekkel priorizaltam 3.25. dbra:

o kék — allapotjelentés folyamatrol, gépet nem allitja meg,
e sarga — figyelmeztetés, gépet nem allitja meg,

e piros — hiba, gépet megallitja,
@ Alarm Setup - /Washer_infeed/

Triggers = Messages ‘ Advanced

Trigger filter: ‘ <none> = ‘ Sortby: ‘<none> = ‘ [[]Use Alarm Identifier
Alarm messages:
Trigger Trigger value Message Display| Audio | Print | Message to Tag | Background | Foreground

1 [{[washer_infeed_system]Initialization1_needed} 1 Allomas 1 inicializacio szitkséges ]
2 |{[washer_infeed_system]Initialization2_needed} 1 Allomas 2 inicializacio szitkséges ]
3 |{[washer_infeed_system]Initialization3_needed} 1 Allomas 3 nicializacié szikséges v
4 _|{[washer_infeed_system]Initializationd_needed} 1 Allomas Sinicializécid szitkséges ]
5__|{[washer_infeed_system]Station1_inverter_fault] 1 Allomas 1 frekvendiavaltd hiba ]
6 __|{[washer_infeed_system]Station2_inverter_fault] 1 Allomas 2 frekvendiavaltd hil ]
7__|{[washer_infeed_system]Station3_inverter_fault] 1 Allomas 3 frekven ]
8 |{[washer_infeed_system]Station9_inverter_fault] 1 Allomas 9 frekvenciavi ]
9 __|{[Washer_infeed_system]Palette_transfer 1. Transfer_timeout] 1 Allomas 1 transzfer idgtlllépés ]

{[Washer_infeed_system]Palette_transfer2. Transfer_timeout] Allomas 2 frekvendiavaltd hiba ]

{[Washer_infeed_system]Palette_transfer3.Transfer_timeout] Allomés 3frekvenciavaltd hiba ]
12 _|{[Washer_infeed_system]Palette_transfer9. Transfer_timeout] Allomas 9 frekvendiavaltd hiba ]
13 _|{[Washer_infeed_system]Initialization1_in_progress} Allomas 1 inicializélas folyamatban ]

{[Washer_infeed_system]Initialization2_in_progress} Allomas 2 inicializélas folyamatban |

{[Washer_infeed_system]Initialization3_in_progress} Allomés 3 inicializalas folyamatban |
16 | {[Washer_infeed_system]Initializationd_in_progress} Allomas 9 inicializalas folyamatban [v]
17 | <Unassigned> v

3.25. abra Hibaiizenetek priorizacioja
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A specifikacidban eldirt felhasznaldi szintek eléréséhez Felhasznaloi csoportokat hozok 1étre,
a felhasznaloi csoportokba pedig felhasznalokat tudok felvenni egyedi jelszavakkal. Ennél a

berendezésnél 2 csoport van 2 felhasznaldval 3.26. abra:

e Operator — operator,
e Service — Technikus,
A felhaszndloi csoporthoz tudom a hozzaféréseket beosztani a ,,Runtime security” meniiben.

™0 Runtime Security - /Washer_infeed/ - = X

V]

[ 4}"8
ME Runtime 4.00 and later ME Runtime 3.20 and earlier

B Sy 92¢C¢

Use this tab to specify the FactoryTalk Security accounts for Machine Edition Runtime (MER) versions 4.0 and later.
Select a FactoryTalk Security account with the Add bution and then assign A-P security codes. Click the browse butt
select optional Login and Logout macros for the account.

AccountID:  DEFAULT Security Codes: Close
vIA v [v]c [v]D

Login Macro: Prev
v|E viIF |v|G |v|H

Logout Macro: o vl vid [vIK |v|L Next
M VIN [vlo [P

Add.. Remove MR 0 Help

3.26. abra Felhasznalodi szint engedélyezési szint beallitasa
Itt a csoportot kijeldlve meg tudom adni, hogy melyik betiijeli képernydbe 1éphet be.
A ,,B” tipustiakat az operator nem érheti el.

Mikor készitem a kijelz6t megadom a megfeleld biztonsagi kodot 3.27. abra.

Display Settings &
General ~Behavior
Display Type Size
*) Replace Use Current Size
On Top Specify Size in Pixels

Cannot Be Replaced

Display Number: 1

Title Bar

Insert Variable
Disable Initial Input Focus
Maximum Tag Update Rate:

1 ~  seconds

Width: ‘640 ‘Hewght. ‘480
Position
X: ‘0 ‘ Y: ‘0

Background Color: |:|

Cancel

Use Gradient Style

Apply Help

3.27. dbra Képernyd korlatozéasa funkcid
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A PLC-vel val6 kommunikéacidhoz a FactoryTalk Linx ,,Communication setup” almeniijében

be kellett allitanom a kommunikacids protokollt, ami nekem Ethernet/IP.
Itt 6ssze kell parositani a HMI projektet a PLC programmal 3.28. 4bra.

Ha ez megvan akkor elérjiik a PLC valtozokat a kijelzd programozasanal.

UEVICE dNOrCuts Design {Local) | Runtime (Target) |

40 temovt ool

e FactoryTalk Linx - Desktop, A-32JV6G3
£ 1789-A17, Backplane
= §,5 EtherNet, Ethernet
= B 10.137.194.235[00.00] FactoryTalk Linx - Desktop, A-32JV6G3
=/ 8 Backplane, 1789-A17/A Virtual Chassis 2
=R, FactoryTalk Linx - Desktop, A-32)V6G3
(=810192.168.1.10, 1769-L16ER-BB1B, 1769-L16ER-BB1B LOGIX5316ER|
= PCviaUSB, 17-Node USB CIP Port 2
=3 PointBus, 1789-A17 Virtual Chassis

3.28. abra Kommunikacio beallitasa HMI -PLC

Az elkésziilt projektiink az egy .apa kiterjesztésti forrasfajl. Ezt még nem tudjuk futtatni a
kijelznkon. Az ,,Application Manager” programmal egy ,,Runtime” f4jlt kell konvertalnunk

3.29. abra. aminek kiterjesztése. mer (Machine Edition Runtime). Ezt tudjuk futtatni a kijelzén.

Fontos, hogy a ,,Runtime” f4jl verzidja megegyezzen a kijelzd verzidjaval.

(2 Create Runtime Application X
Save in: Diplomamunka U] escav
Name Date modified Type
;4 No items match your search.
Quick access
Desktop
m
Libraries
This PC
Nets >
File name: Washer_infeed v
Save as type: Runtime 12.0 Application (*.mer) > e
Conversion to development application
Help
(®) Aiways allow conversion

(O Never allow conversion
(O Conversion protected by password

FactoryTalk ViewPoint version

Include ViewPoint content

3.28. abra Forrasfajl konvertalasa
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4. Gazdasagi szamitas

4.1 tabldzat Az automatizaldshoz sziikséges koltség, részletezve:

Megnevezés Egységar HUF db Ossz. HUF
PLC Allen Bradley 1769-L16ER-BB1B 500000 1 500000
Frekvenciavalté Powerflex 4-E 330000 10 3300000
Bemeneti bévitkartya AB 1734-IB8 95000 2 190000
Kimeneti bévitékartya AB 1734-OB8 95000 2 190000
Fénykapu AB 450L-E4HN 600000 1 600000
Muting modul AB 450L-AMOD 200000 1 200000
Allen Bradley 42ef-p2mpb-f4 optika 38000 2 76000
Biztonsagi relé AB 440R-D22S2 150000 1 150000
Biztonsagi relé AB 440R-D22R2 150000 1 150000
Biztonsagi relé AB 440R-EM4R2D 150000 1 150000
Magneskapcsolé AB 100S-CO9EJ23BC 90000 2 180000
Ajtézar AB 440G-TSZ21UPRH 152000 1 152000
Kulcsos kapcsolé AB 800FM-KM22mx11 100000 1 100000
Vészstop gomb AB 800T-FX65 82000 3 246000
HMI Allen Bradley PanelView 800 7" 320000 1 320000
Villamos szekrény tervezés épités 1500000 1 1500000
Programozasi munka 10000 200 2000000
10004000

Gépészeti koltség szamitott (tervez6tdl kapott) = 30000000 HUF

Géptelepitési, belizemelési kdltségek = 5000000 HUF

Tervezett 6sszkoltség = 35004000 HUF

Jelenleg 3 anyagmozgatd targonca latja el a gépet 260 nap 24 éraban 2 m(iszakban.

Egy targonca napi Uzemeltetési kdltsége 10000 HUF, ebbdl a tervezett megtakaritas 2 db.

Gépi Uzembdl valé megtakaritds = 20000 HUF x260 nap = 5200000 HUF/év

Emberi eréforrds 2500 HUF/6ra tervezett megtakaritds 2 f6/nap

5000 HUF x 24 x 260 = 31200000 HUF / év

Teljes megtakaritas: 36200000 / év

Megtérilési id6 kevesebb, mint 1 év.
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5. Tovabblépéesi lehetdségek

Gyakran mertil fel az ipari kornyezetekben az igény az adatok kinyerésére majd feldolgozasara
a PLC programbol. Erre sokféle SCADA (Supervisory control and data acquisition) ipari
folyamatiranyitasi rendszerek léteznek, de elsé korben a PLC-bdl kell kiszedniink egy OPC
szerveren keresztiil az adatokat 5.1. abraLotti20190939.

Ezeket az adatokat egy kozponti szamitogép feldolgozza, majd a megfelel? feliileten kezelhetd.

Példaul riportok készitése, hibaanalizis készitése, valtozok monitorozasa.

Rendszeriinknél lehetdség van kinyerni ezeket az adatokat a késébbiekben. Ehhez sziikségiink

van egy licenszre, aminek koltsége van a monitorozand6 valtozok mennyiségétdl fliggden.

Ekkor az RSLinx program Gateway-ként miikodik, és tetszélegesen konfiguradlhatdak a

valtozok.
Copy DDE/OPC Link ? X

Thiz getz up an Edit/Copy Link. Other programs may use this to initiate a DDE/OPC connection. Use their
Edit/Fazte Link command.

Filter: |* Datatype: | Mative - ‘

BRSLinx OPC Server (Node: <Local>) # | RSLinx OPC Server (Node: <Local>) |
- Buffer tank
Conveyor_feeding
drop

Drop_tester

E1117P01U_2605_2016

ET17MO1U

E125MO1U

E146MO1U

E166MO1U

ET70M10U_Mini_doll

GYAKORLO

GYAKORLO BAKS592 W

E‘.

Data Table Address: |

Block Size: |1
Columng per Row: |4

(] Cancel Help
| | |

5.1.4bra OPC szerver konfiguralasa
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6.1 Osszefoglalas

A Szakdolgozatomban egy milianyag ldadamosé beadagoldsdnak automatizalasat végeztem el.
Az irodalom feldolgozasban informaciokat gyljtdttem az automatizalashoz sziikséges
alapfogalmakbol, majd ismereteket szereztem a PLC vezérlokrdl, belefoglalva a programozasi
nyelveket, kommunikécios protokollokat. Sziikségem volt az anyagmozgatdsban hasznalt
érzékeldk ismeretére. A megfeleld gépbiztonsaghoz informéciokat gytiijtéttem szabvanyokbol,
biztonsagi eszkdzok beépitésének feltételeirdl.

Ezek ismeretében folytattam munkamat a PLC és HMI programozasaval.

A gép egy atrako egységbdl és egy két szintes szallitopalyabol all.

A biztonsagos munkakornyezet kialakitdsdnak eléréséhez a SISTEMA szoftverben
kockazatértékelést végeztem, ez alapjan megallapitottam a sziikséges biztonsagi szintet és
kivalasztottam a megfeleld elemeket. A gép harom helyen vészstop gombbal vészmegallitassal
megallithatd, STOP gombbal pedig lizemszeriien leallithato. A paletta beadagolasnal biztonsagi
optikai kapu van ,,muting” funkcidval. A szallitopalya kozepén pedig egy engedélyezéssel
nyithato ajto lett kialakitva a hibaelharités és a karbantartashoz valé bejutashoz.

A bemeneti fels¢ szallitopalya 8 allomasa kiilonalld hajtassal rendelkezik. Itt a PLC
programban megoldottam a paletta jelenlétének és statuszanak figyelését, a frekvenciavaltok
statuszainak figyelését. Az érzékeldk és a hajtas ciklus idejének hib4jat, hibaiizenetek
aktivalasaval valositottam meg.

A 9-es allomas emelhet6 ¢és siillyeszthetd. Ez alakitja ki a kapcsolatot a felsé bemeneti és also
visszahord¢ palya kozott. A visszahordo palya egy allomasnak felel meg.

A gépen automata és manualis iizem is elérhetd.

Kommunikaciot épitettem fel az atrako egység €s a 9-es allomas kozott a megfeleld egymas
kozotti ,,handshake” funkciok miatt.

A HMI adja a kapcsolatot a gépet lizemeltetdk és a vezérld kozott. Itt ellendrizhetd a gép
statusza, gyartdsi adatok, diagnosztikai funkciok vizualis megjelenitése, és hibaiizenetek.

Két felhasznaloi szinten a funkciok korlatozva vannak (operator, karbantarto).

Végiil gazdasagi szamitast végeztem és felvazoltam a tovabblépési lehetdségeket.
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6.2 Summary

In my thesis I made automatization project of a P-box washer’s feeding. I started with literature
processing with automation related definitions and followed by PLC controllers including
programming languages, and communication protocols.

I also needed knowledge of used sensors in goods transporting systems.

For machine safety point of view I had to check related safety standards, and how to build-in
safety devices into a system. According that I continuied my job for programming PLC and
HMI.The machine consists of a handling station and a two-level transportation conveyor
system.

To get the proper safety performance level I made risk analysis in SISTEMA software and
according the result I established the required safety performance level and chose the proper
elements. We have an opportunity to do safety stopin three places, and doing normal stop of
the machine as well. The entrance of the palettes is guided with safety light barrier with muting
function. At the middle of the conveyor field there is a safety door with permittable opening
function for operators and maintenance staff.

The top conveyor is from 8 stations with separated driving system.The PLC program can
manage the the presence and status of the palettes and status of the frequency inverters. There
are failure messages for sensors and drive systems and cycle time monitoring.

The station 9 can be sunk down and lifted up. It establishes the connection flow beetwen the
bottom and the top conveyor field. The backward conveyor works as one station unit.

Ther are automatic and manual function programmed.

For handshaking function there is communication built up beetwen station 9 and handling
station.

The HMI gives the connection beetwen the human and machine. All of the related status,
production data, diagnostic function, visuality and failure messages can be checked on it.

Two user levels can be reached with different functions.

At the ned I made cost calculation and also made possibility for future improvement.
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Név

Adattipus

Hely

Washer_conveyor_HMI:I

AB:ETHERNET_PANELVIEW_DINT_448Bytes:I:0

Washer_conveyor_HMI:O

AB:ETHERNET_PANELVIEW_DINT_448Bytes:0:0

Local:1:C

AB:Embedded_DiscretelO:C:0

Local:1:1 AB:Embedded_Discretel O:1:0
Local:1:0 AB:Embedded_DiscretelO:0:0
Local:2:C AB:1734_DI8:C:0

Local:2:1 AB:1734_DI8:1:0

Local:3:C AB:1734_DI8:C:0

Local:3:1 AB:1734_DI8:1:0

Local:4:C AB:1734_DO8_NoDiag:C:0
Local:4:1 AB:1734_DOBS8:I:0
Local:4:0 AB:1734_D08:0:0
Local:5:C AB:1734_DO8_NoDiag:C:0
Local:5:1 AB:1734_DOBS8:I:0
Local:5:0 AB:1734_D08:0:0

Station2_roller_drive:l

AB:PowerFlex4 _Drive_8Bytes:|:1

Station2_roller_drive:O

AB:PowerFlex4_Drive_4Bytes:0:1

Station9_roller_drive:l

AB:PowerFlex4 _Drive_8Bytes:|:1

Station9_roller_drive:O

AB:PowerFlex4_Drive_4Bytes:0:1

Station1_roller_drive:l

AB:PowerFlex4 _Drive_8Bytes:|:1

Station1_roller_drive:O

AB:PowerFlex4_Drive_4Bytes:0:1

Station3_roller_drive:l

AB:PowerFlex4_Drive_8Bytes:|:1

Station3_roller_drive:O

AB:PowerFlex4_Drive_4Bytes:0:1

Aborted BOOL
Cylinder1_bottom_position Local:2:1.Data.3
Cylinder1_top_position Local:2:1.Data.2
Cylinder2_bottom_position Local:2:1.Data.5
Cylinder2_top_position Local:2:1.Data.4
Door_opening BOOL
Door_ready_for_unlock Local:3:1.Data.7
EMSTOP_OK BOOL
ESTOP1 Local:3:1.Data.0
ESTOP1_OK BOOL
ESTOP2 Local:3:1.Data.1
ESTOP2_OK BOOL
ESTOP3 Local:3:1.Data.2
ESTOP3_OK BOOL
HMI_counter_reset_button BOOL
Idle BOOL
Init1_OK BOOL
Init2_OK BOOL
Init3_OK BOOL
Init4_OK BOOL
Init5_OK BOOL
Init9_OK BOOL
Initialization1_in_progress BOOL
Initialization1_needed BOOL




Initialization2_in_progress

BOOL

Initialization2_needed BOOL

Initialization3_in_progress BOOL

Initialization3_needed BOOL

Initialization4_in_progress BOOL

Initialization4_needed BOOL

Initialization5_in_progress BOOL

Initialization5_needed BOOL

Initialization9_in_progress BOOL

Initialization9_needed BOOL

Initialization_in_progress BOOL

Initialization_needed BOOL

Init_OK BOOL

Init_pulse_timer TIMER

Init_pulse_timer2 TIMER

Init_pulse_timer3 TIMER

Init_pulse_timer4 TIMER

Jog_forward BOOL

Jog_forward1 BOOL

Jog_forward2 BOOL

Jog_forward3 BOOL

Jog_forward9 BOOL

Jog_reverse BOOL

Jog_reversel BOOL

Jog_reverse? BOOL

Jog_reverse3 BOOL

Jog_reverse9 BOOL

K1_safeguard Local:3:1.Data.4
K2_safeguard Local:3:1.Data.5
Lift_down_timer TIMER

Lift_movement_valve_down Local:1:0.Data.1
Lift_movement_valve_up Local:1:0.Data.2
Light_barrier_ok Local:1:1.Data.9
Light_tower_yellow_pulse BOOL

Manual_function_enabled BOOL

odometer COUNTER

outlet_counter BOOL

Palette_conveyor BOOL

Palette_conveyor 1 PHASE

Palette_conveyor_2 PHASE

Palette_conveyor_3 PHASE

Palette_conveyor_9 PHASE

Palette_station9_initiated BOOL

Palette_status DINT

Palette_status2 DINT

Palette_status3 DINT

Palette_status4 DINT

Palette_statusb

DINT




Palette_status6 DINT
Palette_status? DINT
Palette_status8 DINT
Palette_status9 DINT

Palette_transfer

Palette_transfer

Palette_transfer1

Palette_transfer

Palette_transfer2

Palette_transfer

Palette_transfer3

Palette_transfer

Palette_transfer4

Palette_transfer

Palette_transferb

Palette_transfer

Palette_transfer9

Palette_transfer

pulse_1_sec BOOL

pulse_1_sec_2 BOOL

Ready_for_unlock BOOL

Reset Local:1:1.Data.1
Resetting BOOL

Running BOOL

SAFETYGUARD_OK BOOL

Safety_barrier_ OK BOOL

Safety_door_opening Local:3:1.Data.6
SAFETY_RESET Local:3:1.Data.3
Safety_system_ok BOOL

SAFETY_SYSTEM_RESET BOOL

Shift_counter COUNTER

Shift_counter_displayed DINT

Start BOOL

Start_button Local:1:1.Data.2
Start_delay_for_station9 TIMER

Start_init BOOL

Start_inverter BOOL

Start_motor BOOL

Station1_choosen BOOL

Station1_empty BOOL

Station1_inlet_sensor Local:1:l1.Data.4
Station1_inverter_fault BOOL

Station1_outlet_sensor Local:1:1.Data.5
Station2_choosen BOOL

Station2_drive PowerFlex

Station2_empty BOOL

Station2_inlet_sensor Local:1:1.Data.6
Station2_inverter_fault BOOL

Station2_outlet_sensor Local:1:1.Data.3
Station3_choosen BOOL

Station3_empty BOOL

Station3_inlet_sensor Local:1:1.Data.7
Station3_inverter_fault BOOL

Station3_outlet_sensor

Local:1:l.Data.8

Station9

Palette_transfer_station9




Station9_bottom_position

BOOL

Station9_choosen BOOL

Station9_empty BOOL

Station9_inlet_sensor Local:2:1.Data.0
Station9_inverter_fault BOOL

Station9_outlet_sensor Local:2:1.Data.1
Station9_roller_drive_Forward |BOOL

Station9_seq DINT

Station9_top_position BOOL

Station_backward_empty BOOL

Station_backward_outlet_sensor

Local:2:1.Data.6

Station_backward_transfer_cor BOOL

Stopped BOOL

Stop_button Local:1:1.Data.0
T1 TIMER

T2 TIMER

Test Local:1:0.Data.0
NAME DATATYPE SPECIFIER
Transfer_command BOOL

Station_inlet_sensor BOOL

Station_outlet_sensor BOOL

Manual_start_conveyor BOOL

Resetbit BOOL

Start_Conveyor BOOL

Alarm_of_transfer BOOL

Station_empty BOOL

Transfer_timeout BOOL

Inlet_sensor_fault BOOL

Outlet_sensor_fault BOOL

Start_init BOOL

Timer_cycle_time TIMER

Cycle_time DINT

Inlet_sensor_timer TIMER

Outlet_sensor_timer TIMER

NAME DATATYPE SPECIFIER
Transfer_command BOOL

Station_inlet_sensor BOOL

Station_outlet_sensor BOOL

Manual_start_conveyor BOOL

Resetbit BOOL

Start_Conveyor BOOL

Alarm_of_transfer BOOL

Station_empty BOOL

Transfer_timeout BOOL

Inlet_sensor_fault BOOL

Outlet_sensor_fault BOOL

Start_init BOOL

Timer_cycle_time TIMER




Cycle_time DINT

Inlet_sensor_timer TIMER

Outlet_sensor_timer TIMER

NAME DATATYPE SPECIFIER
Ready BOOL

Active BOOL

Alarm BOOL

Reset BOOL

AlarmCode DINT

Start BOOL

Stop BOOL

Forward BOOL

Reverse BOOL

ClearFault BOOL

Start_motor BOOL

Inverter_fault BOOL

ROUTINE OWNING_ELEMENT LOCATION
Logic OTL(Start_Conveyor)

Logic OTL(Start_Conveyor)

ROUTINE OWNING_ELEMENT LOCATION
Logic OTL(Start_Conveyor)

Logic

OTL(Start_Conveyor)
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Washer_infeed_system - Controller Organizer Listing

Page 1
2023.10. 31. 8:24:40

C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

=5 Controller Washer_infeed_system
(1 Controller Fault Handler
71 Power-Up Handler
Tasks
& MainTask
"55 MainProgram
Ex MainRoutine
’_ﬁ Palette_conveyor_1
E- Main
B: Aborting
E@ Resetting
E@ Running
E@ Stopping
Automatic_mode
Manual_mode
’_ﬁ Palette_conveyor_2
E:' Main
E@ Aborting
B: Resetting
E@ Running
E@ Stopping
Automatic_mode
Manual_mode
{43 Palette_conveyor 3
E:' Main
E@ Aborting
E@ Resetting
E@ Running
Bz Stopping
Automatic_mode
Manual_mode
’_ﬁ Palette_conveyor_9
E:' Main
E@ Aborting
E@ Resetting
E@ Running
E@ Stopping
Automatic_mode
Initialization
Manual_mode
(] Unscheduled
Motion Groups
[ Ungrouped Axes
Add-On Instructions
Palette_transfer
Paletta allomas
B2 Logic
Palette_transfer_station9
Paletta allomas
B2 Logic
PowerFlex
B2 Logic
Data Types
[ User-Defined

"3 Strings
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7] Add-On-Defined
Palette_transfer
Paletta allomas
Palette_transfer_station9
Paletta allomas
PowerFlex
7] Module-Defined
AB:1734_1SLOT:I:0
AB:1734_1SLOT:0:0
AB:1734_DI8:C:0
AB:1734_DIS:I:0
AB:1734_D08:0:0
AB:1734_DO8_NoDiag:C:0
AB:1734_DOBS:I:0
AB:Embedded_DiscreteIO:C:0
AB:Embedded_DiscretelO:1:0
AB:Embedded_DiscretelO0:0:0

AB:ETHERNET_PANELVIEW_DINT 448Bytes:I:0
AB:ETHERNET_PANELVIEW_DINT 448Bytes:0:0

AB:PowerFlex4 Drive_4Bytes:0:0
AB:PowerFlex4 Drive_4Bytes:O:1
AB:PowerFlex4 Drive_8Bytes:1:0
AB:PowerFlex4 Drive_8Bytes:I:1
Trends
I/0 Configuration
£ PointlO
[E1[0] 1769-L19ER-BB1B Washer_infeed_system
g [1] Embedded Discrete_IO
[l [2] 1734-1B8/C Input_module_1
[l (31 1734-1B8/C Input_module 2
[l 4] 1734-0OB8/C Output_module 1
[l 151 1734-OB8/C Output_module 2
=5 Ethernet
[E11769-L19ER-BB1B Washer_infeed_system
f] PowerFlex 4-E Station1_roller_drive
f] PowerFlex 4-E Station2_roller_drive
f] PowerFlex 4-E Station3_roller_drive
f] PowerFlex 4-E Station9_roller_drive

ﬂ ETHERNET-PANELVIEW Washer_conveyor HMI

Logix Designer
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C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Name Value Data Type Scope

& Aborted 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Aborted - MainProgram/MainRoutine - *19(OTE)

§ Cylinder1_bottom_position 0 BOOL Washer_infeed system
AliasFor: Local:2:1.Data.3
Base Tag: Local:2:1.Data.3
Constant No
External Access: Read/Write

Cylinderl _bottom_position - Palette_conveyor 9/Main - 2(XI10), 3(XIC)

§ Cylinder1_top_position 0 BOOL Washer_infeed system
AliasFor: Local:2:1.Data.2
Base Tag: Local:2:1.Data.2
Constant No
External Access: Read/Write

Cylinderl top_position - Palette conveyor 9/Main - 2(XIC), 3(XIO)

§ Cylinder2_bottom_position 0 BOOL Washer_infeed system
AliasFor: Local:2:1.Data.5
Base Tag: Local:2:1.Data.5
Constant No
External Access: Read/Write

Cylinder2 _bottom_position - Palette_conveyor 9/Main - 2(XI10), 3(XIC)

§ Cylinder2_top_position 0 BOOL Washer_infeed system
AliasFor: Local:2:1.Data.4
Base Tag: Local:2:1.Data.4
Constant No
External Access: Read/Write

Cylinder2 top_position - Palette conveyor 9/Main - 2(XIC), 3(XIO)

) Door_opening 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Door_opening - MainProgram/MainRoutine - *5(OTE)

# Door_ready for_unlock 0 BOOL Washer_infeed system
AliasFor: Local:3:1.Data.7
Base Tag: Local:3:1.Data.7
Constant No
External Access: Read/Write

Door_ready for _unlock - MainProgram/MainRoutine - 6(XIC)

§ EMSTOP_OK 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

EMSTOP OK - MainProgram/MainRoutine - *4(OTE), 8(XIC)

# EsTOP1 0 BOOL Washer_infeed system
AliasFor: Local:3:1.Data.0
Base Tag: Local:3:1.Data.0
Constant No
External Access: Read/Write

ESTOPI - MainProgram/MainRoutine - 0(XIO)

§ ESTOP1_OK 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

ESTOP1 _OK - MainProgram/MainRoutine - *0(OTE), 4(XIC)

§ ESTOP2 0 BOOL Washer_infeed system

Logix Designer
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ESTOP2 (Continued)
AliasFor: Local:3:I.Data.1
Base Tag: Local:3:1.Data.1
Constant No
External Access: Read/Write

ESTOP?2 - MainProgram/MainRoutine - 1(XIO)

§ ESTOP2_OK 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

ESTOP2 OK - MainProgram/MainRoutine - *1(OTE), 4(XIC)

§ ESTOP3 0 BOOL Washer_infeed system
AliasFor: Local:3:1.Data.2
Base Tag: Local:3:1.Data.2
Constant No
External Access: Read/Write

ESTOP3 - MainProgram/MainRoutine - 2(XI0)

§ ESTOP3_OK 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

ESTOP3_OK - MainProgram/MainRoutine - *2(OTE), 4(XIC)

§ HMI_counter_reset_button 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

HMI counter_reset_button - MainProgram/MainRoutine - 15(XIC)

9 1die 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Idle - MainProgram/MainRoutine - *16(OTE)

 Init_pulse_timer TIMER Washer_infeed system
Constant No
External Access: Read/Write
Init_pulse timer - MainProgram/MainRoutine - *12(TON)
Init_pulse_timer.DN 0 BOOL
Init _pulse timerDN - MainProgram/MainRoutine - 13(XIC)
§ Init_pulse_timer2 TIMER Washer_infeed system
Constant No
External Access: Read/Write
Init pulse timer2 - MainProgram/MainRoutine - *11(TOF)
Init_pulse_timer2.DN 0 BOOL
Init pulse timer2.DN - MainProgram/MainRoutine - 12(XIC)
§ mit1_OK 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Init] OK - Palette_conveyor 1/Automatic_mode - O(XIC), 1(XIO)
Init] OK - Palette_conveyor_1/Main - *4(OTL), *4(OTU), 5(X10)

§ mit2_ OK 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Init2 OK - Palette_conveyor 2/Automatic_mode - O(XIC), 1(XIO)
Init2 OK - Palette_conveyor 2/Main - *4(OTL), *4(OTU), 5(X10)
Init2 OK - Palette_conveyor 3/Automatic_mode - 1(XIO)

§ mit3_OK 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Logix Designer
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Init3_OK (Continued)
Init3_OK - Palette_conveyor 3/Automatic_mode - 0(XIC)
Init3 OK - Palette_conveyor 3/Main - *4(OTL), *4(OTU), 5(X10)

§ mit9 OK 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Init9 OK - Palette_conveyor 9/Automatic_mode - O(XIC), 1(XIC), 3(XIO)
Init9 OK - Palette_conveyor 9/Initialization - *#13
Init9 OK - Palette_conveyor_9/Main - *6(OTL), *6(OTU), 7(X10)

& Initialization_in_progress 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Initialization_in_progress - MainProgram/MainRoutine - *10(OTE)

f Initialization_needed 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Initialization_needed - MainProgram/MainRoutine - *9(OTE)

# Initialization1_in_progress 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Initializationl _in_progress - Palette_conveyor_1/Automatic_mode - *2(OTE)
Initializationl _in_progress - Palette_conveyor 1/Main - 5(XIO)

9 Initialization1_needed 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Initializationl needed - MainProgram/MainRoutine - 10(XIC), 9(XIC)
Initializationl needed - Palette_conveyor 1/Main - *5(OTE)

f Initialization2_in_progress 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Initialization2 _in_progress - Palette_conveyor 2/Automatic_mode - *2(OTE)
Initialization2 _in_progress - Palette_conveyor 2/Main - 5(XIO)

9 Initialization2_needed 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Initialization2 needed - MainProgram/MainRoutine - 10(XIC), 9(XIC)
Initialization2 needed - Palette_conveyor 2/Main - *5(OTE)

9 Initialization3_in_progress 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Initialization3_in_progress - Palette_conveyor 3/Automatic_mode - *2(OTE)
Initialization3_in_progress - Palette_conveyor 3/Main - 5(XIO)

# Initialization3 needed 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Initialization3 _needed - MainProgram/MainRoutine - 9(XIC)
Initialization3 _needed - Palette_conveyor 3/Main - *5(OTE)

f Initialization9_in_progress 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Initialization9 _in_progress - Palette_conveyor 9/Automatic_mode - *4(OTE)
Initialization9 _in_progress - Palette_conveyor 9/Main - 7(XIO)

f Initialization9_needed 0 BOOL Washer_infeed system

Logix Designer
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Initialization9_needed (Continued)
Constant No
External Access: Read/Write
Initialization9 needed - MainProgram/MainRoutine - 9(XIC)
Initialization9 needed - Palette_conveyor 9/Main - *7(OTE)

f Jog_ forward
Constant
External Access:

Jog forward - Palette_conveyor 1/Manual_mode - 0(XIO)

1
No
Read/Write

) Jog_forwardl 0
Constant No
External Access: Read/Write

Jog forwardl - Palette_conveyor 1/Manual mode - 0(XIC)

8 Jog_forward2 0
Constant No
External Access: Read/Write

Jog forward2 - Palette_conveyor 2/Manual _mode - 0(XIC), 0(XIO)

) Jog_forward3 0
Constant No
External Access: Read/Write

Jog forward3 - Palette_conveyor 3/Manual mode - 0(XIC), 0(XIO)

) Jog_forward9 0
Constant No
External Access: Read/Write

Jog forward9 - Palette_conveyor 9/Manual _mode - 0(XIC), 0(XIO)

8 Jog reverse 0
Constant No
External Access: Read/Write

Jog reverse - Palette conveyor 1/Manual _mode - 0(XIO)

8 Jog_reversel 0
Constant No
External Access: Read/Write

Jog reversel - Palette_conveyor 1/Manual mode - 0(XIC)

) Jog_reverse2 0
Constant No
External Access: Read/Write

Jog reverse2 - Palette_conveyor 2/Manual mode - 0(XIC), 0(XIO)

8 Jog_reverse3 0
Constant No
External Access: Read/Write

Jog reverse3 - Palette_conveyor 3/Manual _mode - 0(XIC), 0(XIO)

) Jog_reverse9 0
Constant No
External Access: Read/Write

Jog reverse9 - Palette_conveyor 9/Manual mode - 0(XIC), 0(XIO)

1 K1_safeguard

0

AliasFor: Local:3:1.Data.4
Base Tag: Local:3:1.Data.4
Constant No

External Access: Read/Write

K1 safeguard - MainProgram/MainRoutine - 4(XIC)

§ K2_safeguard

0

BOOL Washer_infeed system
BOOL Washer_infeed system
BOOL Washer_infeed system
BOOL Washer_infeed system
BOOL Washer_infeed system
BOOL Washer_infeed system
BOOL Washer_infeed system
BOOL Washer_infeed system
BOOL Washer_infeed system
BOOL Washer_infeed system
BOOL Washer_infeed system
BOOL Washer_infeed system
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K2_safeguard (Continued)

AliasFor: Local:3:1.Data.5
Base Tag: Local:3:1.Data.5
Constant No

External Access: Read/Write

K2 safeguard - MainProgram/MainRoutine - 4(XIC)

i Lift down_timer

Constant No
External Access: Read/Write
Lift down_timer - Palette_conveyor 9/Automatic_mode - *1(TON)
Lift_down_timer.DN 0
Lift down_timer.DN - Palette_conveyor 9/Automatic_mode - 1(XIC)
8 Lift movement valve down 0
AliasFor: Local:1:0.Data.1

Base Tag: Local:1:0.Data.1
Constant No
External Access: Read/Write

TIMER Washer_infeed system
BOOL
BOOL Washer_infeed system

Lift movement valve_down - Palette_conveyor 9/Automatic_mode - *1(OTL), *8(OTU)

Lift movement valve_down - Palette_conveyor 9/Initialization - *#9

§ Lift movement_valve up 0
AliasFor: Local:1:0.Data.2

Base Tag: Local:1:0.Data.2
Constant No
External Access: Read/Write

BOOL Washer_infeed system

Lift movement valve_up - Palette _conveyor 9/Automatic_mode - *1(OTU), *8(OTL)

Lift movement valve_up - Palette _conveyor 9/Initialization - *#8

8 Light_barrier_ok 0
AliasFor: Local:1:1.Data.9
Base Tag: Local:1:1.Data.9
Constant No
External Access: Read/Write

Light_barrier ok - MainProgram/MainRoutine - 7(XIC)

 Light_tower_yellow_pulse 0
Constant No
External Access: Read/Write

Light _tower yellow pulse - MainProgram/MainRoutine - *10(OTE)

§ Local:1:1
Constant No
External Access: Read/Write
Local:1:1.Data.0 0

Stop_button - Palette_conveyor_1/Stopping - 0(XIC)

Stop_button - Palette_conveyor 2/Stopping - 0(XIC)

Stop_button - Palette_conveyor_3/Stopping - 0(XIC)

Stop_button - Palette_conveyor_ 9/Stopping - 0(XIC)
Local:1:1.Data.1 0

Reset - Palette_conveyor 1/Resetting - O(XIC)

Reset - Palette_conveyor 2/Resetting - O(XIC)

Reset - Palette_conveyor 3/Resetting - O(XIC)

Reset - Palette_conveyor 9/Resetting - O(XIC)
Local:1:1.Data.2 0

Start_button - Palette _conveyor 1/Main - 6(XIC)

Start_button - Palette _conveyor 2/Main - 6(XIC)

Start_button - Palette _conveyor 3/Main - 6(XIC)

Start_button - Palette _conveyor 9/Main - 8(XIC)

Local:1:1.Data.3 0
Station2 outlet _sensor - Palette _conveyor 2/Main - 1(XIC)
Local:1:1.Data.4 0

Stationl inlet sensor - Palette_conveyor 1/Main - 0(XIC)

BOOL Washer_infeed system

BOOL Washer_infeed system

AB:Embedded DiscretelO:1:0 Washer infeed system

BOOL

BOOL

BOOL

BOOL

BOOL
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Local:1:I (Continued)

Local:1:1.Data.5 0

Stationl outlet sensor - Palette _conveyor 1/Main - 1(XIC)
Local:1:1.Data.6 0

Station2_inlet sensor - Palette_conveyor 2/Main - 0(XIC)
Local:1:1.Data.7 0

Station3_inlet sensor - Palette_conveyor 3/Main - 0(XIC)
Local:1:1.Data.8 0

Station3_outlet _sensor - Palette _conveyor 3/Main - 1(XIC)
Local:1:1.Data.9 0

Light_barrier ok - MainProgram/MainRoutine - 7(XIC)

§ Local:1:0

Constant No

External Access: Read/Write
Local:1:0.Data.1 0

Lift movement valve_down - Palette_conveyor 9/Automatic_mode - *1(OTL), *8(OTU)
Lift movement valve_down - Palette_conveyor 9/Initialization - *#9

Local:1:0.Data.2 0

Lift movement valve_up - Palette _conveyor 9/Automatic_mode - *1(OTU), *8(OTL)
Lift movement valve_up - Palette _conveyor 9/Initialization - *#8

J Local:2:1

Constant No

External Access: Read/Write
Local:2:1.Data.0 0

Station9 _inlet sensor - Palette_conveyor 9/Main - 0(XIC)
Local:2:1.Data.1 0

Station9 outlet _sensor - Palette _conveyor 9/Main - 1(XIC)
Local:2:1.Data.2 0

Cylinderl top_position - Palette conveyor 9/Main - 2(XIC), 3(XIO)
Local:2:1.Data.3 0

Cylinderl _bottom_position - Palette_conveyor 9/Main - 2(XI10), 3(XIC)
Local:2:1.Data.4 0

Cylinder2 top_position - Palette conveyor 9/Main - 2(XIC), 3(XIO)
Local:2:1.Data.5 0

Cylinder2 _bottom_position - Palette_conveyor 9/Main - 2(XI10), 3(XIC)
Local:2:1.Data.6 0

Station_backward_outlet sensor - MainProgram/MainRoutine - 14(XIC)

J Local:3:1

Constant No

External Access: Read/Write
Local:3:1.Data.0 0

ESTOPI - MainProgram/MainRoutine - 0(XIO)
Local:3:1.Data.1 0

ESTOP?2 - MainProgram/MainRoutine - 1(XIO)
Local:3:1.Data.2 0

ESTOP3 - MainProgram/MainRoutine - 2(XI0)
Local:3:1.Data.3 0

SAFETY RESET - MainProgram/MainRoutine - 3(XIC)
Local:3:1.Data.4 0

K1 safeguard - MainProgram/MainRoutine - 4(XIC)
Local:3:1.Data.5 0
K2 safeguard - MainProgram/MainRoutine - 4(XIC)

Local:3:1.Data.6 0
Safety door _opening - MainProgram/MainRoutine - 5(XIC)
Local:3:1.Data.7 0
Door _ready_for unlock - MainProgram/MainRoutine - 6(XIC)
§ Manual _function_enabled 0
Constant No
External Access: Read/Write

Manual_ function_enabled - Palette_conveyor I/Main - 8(XIC)

BOOL

BOOL

BOOL

BOOL

BOOL

AB:Embedded DiscretelO:0:0

BOOL

BOOL

AB:1734 DIS8:1:0

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

AB:1734 DIS8:1:0

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

Washer infeed system

Washer_infeed system

Washer_infeed system

Washer_infeed system
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Manual_function_enabled (Continued)
Manual function_enabled - Palette_conveyor 2/Main - 8(XIC)
Manual function_enabled - Palette_conveyor 3/Main - 8(XIC)
Manual function_enabled - Palette_conveyor 9/Main - 10(XIC)

§ odometer COUNTER Washer_infeed system
Constant No
External Access: Read/Write

odometer - MainProgram/MainRoutine - *14(CTU)

& outlet_counter 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

outlet _counter - MainProgram/MainRoutine - *14(ONS)

 Palette_conveyor 1 PHASE Washer_infeed system
External Access: Read/Write
Palette_conveyor_1.Running 0 BOOL

Palette_conveyor 1.Running - MainProgram/MainRoutine - 17(XIC)
Palette_conveyor 1.Running - Palette_conveyor 1/Main - *6(OTE), 6(XI10), 7(XIC)
Palette_conveyor 1.Running - Palette conveyor 1/Stopping - 1(XIC)
Palette_conveyor_1.Resetting 0 BOOL
Palette_conveyor _1.Resetting - MainProgram/MainRoutine - 20(XIC)
Palette_conveyor_1.Resetting - Palette_conveyor 1/Main - 7(XIO)
Palette_conveyor_1.1dle 0 BOOL
Palette_conveyor_1.1dle - MainProgram/MainRoutine - 16(XIC)
Palette_conveyor_1.1dle - Palette_conveyor 1/Main - *4(OTE), 6(XIC), 7(XIO)
Palette_conveyor 1.1dle - Palette_conveyor _1/Stopping - 1(XIC)
Palette_conveyor_1.Stopped 0 BOOL
Palette_conveyor_1.Stopped - MainProgram/MainRoutine - 18(XIC)
Palette_conveyor_1.Stopped - Palette_conveyor 1/Main - 4(XIC), 6(X10), 7(XIO), 8(XIC)
Palette_conveyor_1.Stopped - Palette_conveyor 1/Resetting - 0(XIC)
Palette_conveyor_1.Stopped - Palette_conveyor 1/Stopping - *0(OTL), *1(OTU)
Palette_conveyor_1.Aborted 0 BOOL
Palette_conveyor _1.Aborted - MainProgram/MainRoutine - 19(XIC)
Palette_conveyor 1.Aborted - Palette_conveyor 1/Aborting - *0(OTL)
Palette_conveyor 1.Aborted - Palette_conveyor I/Main - 7(XIO)
Palette_conveyor 1.Aborted - Palette_conveyor 1/Resetting - 0(XIC)
Palette_conveyor 1.Aborted - Palette_conveyor 1/Stopping - *1(OTU)

# Palette_conveyor 2 PHASE Washer_infeed system
External Access: Read/Write
Palette_conveyor_2.Running 0 BOOL

Palette_conveyor 2.Running - MainProgram/MainRoutine - 17(XIC)
Palette_conveyor 2.Running - Palette_conveyor 2/Main - *6(OTE), 6(XI10), 7(XIC)
Palette_conveyor 2.Running - Palette conveyor 2/Stopping - 1(XIC)

Palette_conveyor_2.Resetting 0 BOOL
Palette_conveyor 2.Resetting - Palette_conveyor 2/Main - 7(XI0)
Palette_conveyor_2.Idle 0 BOOL

Palette_conveyor 2.1dle - MainProgram/MainRoutine - 16(XIC)
Palette_conveyor 2.1dle - Palette_conveyor 2/Main - *4(OTE), 6(XIC), 7(XIO)
Palette_conveyor 2.1dle - Palette_conveyor 2/Stopping - 1(XIC)
Palette_conveyor_2.Stopped 0 BOOL
Palette_conveyor 2.Stopped - MainProgram/MainRoutine - 18(XIC)
Palette_conveyor 2.Stopped - Palette_conveyor 2/Main - 4(XIC), 6(XIC), 7(XI0), 8(XIC)
Palette_conveyor 2.Stopped - Palette_conveyor 2/Resetting - 0(XIC)
Palette_conveyor 2.Stopped - Palette_conveyor 2/Stopping - *0(OTL), *1(OTU)
Palette_conveyor_2.Aborted 0 BOOL
Palette_conveyor 2.Aborted - Palette_conveyor 2/Aborting - *0(OTL)
Palette_conveyor 2.Aborted - Palette_conveyor 2/Main - 7(XIO)
Palette_conveyor 2.Aborted - Palette_conveyor 2/Resetting - 0(XIC)
Palette_conveyor 2.Aborted - Palette_conveyor 2/Stopping - *1(OTU)

8 Palette_conveyor 3 PHASE Washer_infeed system
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Palette_conveyor_3 (Continued)
External Access: Read/Write

Palette_conveyor_3.Running 0 BOOL
Palette_conveyor 3.Running - MainProgram/MainRoutine - 17(XIC)
Palette_conveyor 3.Running - Palette_conveyor 3/Main - *6(OTE), 6(XI10), 7(XIC)
Palette_conveyor 3.Running - Palette conveyor 3/Stopping - 1(XIC)

Palette_conveyor_3.Resetting 0 BOOL
Palette_conveyor 3.Resetting - Palette_conveyor 3/Main - 7(XIO)
Palette_conveyor_3.Idle 0 BOOL

Palette_conveyor 3.1dle - MainProgram/MainRoutine - 16(XIC)
Palette_conveyor 3.1dle - Palette_conveyor 3/Main - *4(OTE), 6(XIC), 7(XIO)
Palette_conveyor 3.1dle - Palette_conveyor 3/Stopping - 1(XIC)
Palette_conveyor_3.Stopped 0 BOOL
Palette_conveyor_3.Stopped - MainProgram/MainRoutine - 18(XIC)
Palette_conveyor 3.Stopped - Palette_conveyor 3/Main - 4(XIC), 6(XIC), 7(XI0O), 8(XIC)
Palette_conveyor 3.Stopped - Palette_conveyor 3/Resetting - 0(XIC)
Palette_conveyor 3.Stopped - Palette_conveyor 3/Stopping - *0(OTL), *1(OTU)
Palette_conveyor_3.Aborted 0 BOOL
Palette_conveyor 3.Aborted - Palette_conveyor 3/Aborting - *0(OTL)
Palette_conveyor 3.Aborted - Palette_conveyor 3/Main - 7(XIO)
Palette_conveyor 3.Aborted - Palette_conveyor 3/Resetting - 0(XIC)
Palette_conveyor 3.Aborted - Palette_conveyor 3/Stopping - *1(OTU)

# Palette_conveyor 9 PHASE Washer_infeed system
External Access: Read/Write
Palette_conveyor_9.Running 0 BOOL

Palette_conveyor 9.Running - MainProgram/MainRoutine - 17(XIC)
Palette_conveyor 9.Running - Palette_conveyor 9/Main - *8(OTE), 8(XI10), 9(XIC)
Palette_conveyor 9.Running - Palette conveyor 9/Stopping - 1(XIC)

Palette_conveyor_9.Resetting 0 BOOL
Palette_conveyor 9.Resetting - Palette_conveyor 9/Main - 9(XIO)
Palette_conveyor_9.1dle 0 BOOL

Palette_conveyor 9.1dle - MainProgram/MainRoutine - 16(XIC)
Palette_conveyor 9.1dle - Palette_conveyor 9/Main - *6(OTE), 8(XIC), 9(XIO)
Palette_conveyor 9.1dle - Palette_conveyor 9/Stopping - 1(XIC)
Palette_conveyor_9.Stopped 0 BOOL
Palette_conveyor_9.Stopped - MainProgram/MainRoutine - 18(XIC)
Palette_conveyor 9.Stopped - Palette_conveyor 9/Main - 10(XIC), 6(XIC), 8(XIC), 9(XIO)
Palette_conveyor 9.Stopped - Palette_conveyor 9/Resetting - 0(XIC)
Palette_conveyor 9.Stopped - Palette_conveyor 9/Stopping - *0(OTL), *1(OTU)
Palette_conveyor_9.Aborted 0 BOOL
Palette_conveyor_9.Aborted - Palette_conveyor 9/Aborting - *0(OTL)
Palette_conveyor_9.Aborted - Palette_conveyor 9/Main - 9(XIO)
Palette_conveyor 9.Aborted - Palette_conveyor 9/Resetting - 0(XIC)
Palette_conveyor_ 9.Aborted - Palette_conveyor 9/Stopping - *1(OTU)

f Palette_station9_initiated 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Palette_station9_initiated - Palette_conveyor 9/Automatic_mode - *3(OTL), 4(XIC)
Palette_station9 initiated - Palette_conveyor 9/Initialization - *#14

8 Palette_status 0 DINT Washer_infeed system
Constant No
External Access: Read/Write
Palette_status - Palette conveyor 1/Main - 4(LIM)
Palette_status.0 0 BOOL
Palette status.0 - Palette_conveyor 1/Main - *2(OTE)
Palette_status.1 0 BOOL
Palette status.l - Palette_conveyor 1/Main - *3(OTE)
8 Palette_status2 0 DINT Washer_infeed system
Constant No
External Access: Read/Write
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Palette_status2 (Continued)
Palette status2 - Palette_conveyor 2/Main - 4(LIM)

Palette_status2.0 0 BOOL
Palette status2.0 - Palette_conveyor 2/Main - *2(OTE)
Palette_status2.1 0 BOOL
Palette status2.1 - Palette_conveyor 2/Main - *3(OTE)
§ Palette_status3 0 DINT
Constant No
External Access: Read/Write
Palette status3 - Palette_conveyor 3/Main - 4(LIM)
Palette_status3.0 0 BOOL
Palette status3.0 - Palette_conveyor 3/Main - *2(OTE)
Palette_status3.1 0 BOOL
Palette status3.1 - Palette_conveyor 3/Main - *3(OTE)
8 Palette_status9 0 DINT
Constant No
External Access: Read/Write

Palette status9 - Palette_conveyor 9/Automatic_mode - 1(EQU)
Palette status9 - Palette_conveyor 9/Initialization - #1, #1, #12, #12, #6, #6
Palette_status9 - Palette_conveyor 9/Main - 6(LIM)

Palette_status9.0 0 BOOL
Palette status9.0 - Palette_conveyor 9/Main - *4(OTE)

Palette_status9.1 0 BOOL
Palette status9.1 - Palette_conveyor 9/Main - *5(OTE)

 Palette_transferl Palette transfer

Paletta 4llomas
Constant No
External Access: Read/Write
Palette_transferl - Palette_conveyor I/Automatic_mode - *4(Palette_transfer)

Palette_transferl.Enableln 1 BOOL
Paletta alloméas Enable Input - System Defined Parameter

Palette_transferl.EnableOut 0 BOOL

Paletta alloméas Enable Output - System Defined Parameter
Palette_transferl.Transfer_command
0 BOOL
Paletta allomas

Palette_transferl.Transfer command - Palette conveyor 1/Automatic_mode - *0(OTL), *3(OTU)

Palette transferl.Transfer command - Palette_conveyor 2/Automatic_mode - 0(XIC), 3(XI0)
Palette_transfer1.Station_inlet_sensor
0 BOOL
Paletta 4allomas
Palette_transferl.Station_inlet sensor - Palette_conveyor 1/Main - *0(OTE), 2(XIC)
Palette_transfer1.Station_outlet_sensor
0 BOOL
Paletta allomas
Palette_transferl.Station_outlet_sensor - Palette_conveyor 1/Main - *1(OTE), 3(XIC)
Palette_transferl.Manual_start _conveyor

0 BOOL
Paletta allomas
Palette_transfer1.Resetbit 0 BOOL
Paletta allomas
Palette_transferl.Start_Conveyor 0 BOOL

Paletta allomas

Palette_transferl.Start_Conveyor - Palette conveyor 1/Automatic_mode - 5(XIC), 6(XIO)
Palette_transferl.Alarm_of transfer

0 BOOL

Paletta allomas

Palette transferl.Alarm_of transfer - Palette conveyor 1/Resetting - *0(OTU)
Palette_transferl.Station_empty 0 BOOL

Paletta allomas

Palette_transferl.Station_empty - Palette_conveyor _1/Automatic_mode - 8(XIC)

Washer_infeed system

Washer_infeed system

Washer_infeed system
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Palette_transferl (Continued)
Palette_transferl.Transfer_timeout 0 BOOL
Paletta allomas
Palette_transferl.Transfer timeout - Palette _conveyor 1/Aborting - 0(XIC)
Palette_transferl.Inlet_sensor_fault
0 BOOL
Paletta allomas
Palette_transfer1.Outlet_sensor_fault
0 BOOL
Paletta allomas
Palette_transfer1.Start_init 0 BOOL
Paletta allomas
Palette_transferl.Start_init - Palette_conveyor 1/Automatic_mode - *1(OTL), *3(OTU), 2(XIC)

8 Palette_transfer2 Palette transfer Washer_infeed system

Paletta allomas
Constant No
External Access: Read/Write
Palette_transfer2 - Palette_conveyor 2/Automatic_mode - *4(Palette_transfer)

Palette_transfer2.Enableln 1 BOOL
Paletta alloméas Enable Input - System Defined Parameter

Palette_transfer2.EnableOut 0 BOOL

Paletta alloméas Enable Output - System Defined Parameter
Palette_transfer2.Transfer_command
0 BOOL
Paletta allomas
Palette_transfer2.Transfer command - Palette_conveyor 2/Automatic_mode - *0(OTL), *3(OTU)
Palette_transfer2.Transfer command - Palette_conveyor 3/Automatic_mode - 0(XIC), 3(XI0)
Palette_transfer2.Station_inlet_sensor
0 BOOL
Paletta 4llomas
Palette_transfer2.Station_inlet sensor - Palette_conveyor 2/Main - *0(OTE), 2(XIC)
Palette_transfer2.Station_outlet_sensor
0 BOOL
Paletta allomas
Palette_transfer2.Station_outlet_sensor - Palette_conveyor 2/Main - *1(OTE), 3(XIC)
Palette_transfer2.Manual_start _conveyor

0 BOOL
Paletta allomas
Palette_transfer2.Resetbit 0 BOOL
Paletta allomas
Palette_transfer2.Start_Conveyor 0 BOOL

Paletta allomas
Palette_transfer2.Start_Conveyor - Palette conveyor 2/Automatic_mode - 5(XIC), 6(XIO)
Palette_transfer2.Alarm_of _transfer
0 BOOL
Paletta allomas
Palette transfer2.Alarm_of transfer - Palette conveyor 2/Resetting - *0(OTU)
Palette_transfer2.Station_empty 0 BOOL
Paletta allomas
Palette_transfer2.Station_empty - Palette_conveyor 2/Automatic_mode - 8(XIC)
Palette_transfer2.Transfer_timeout 0 BOOL
Paletta allomas
Palette_transfer2. Transfer _timeout - Palette_conveyor_2/Aborting - 0(XIC)
Palette_transfer2.Inlet_sensor_fault
0 BOOL
Paletta allomas
Palette_transfer2.Outlet_sensor_fault
0 BOOL
Paletta allomas
Palette_transfer2.Start_init 0 BOOL
Paletta allomas
Palette_transfer2.Start_init - Palette_conveyor 2/Automatic_mode - *1(OTL), *3(OTU), 2(XIC)
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f Palette_transfer3 Palette transfer
Paletta allomas
Constant No
External Access: Read/Write
Palette_transfer3 - Palette_conveyor 3/Automatic_mode - *4(Palette_transfer)
Palette_transfer3.Enableln 1 BOOL
Paletta allomas Enable Input - System Defined Parameter
Palette_transfer3.EnableOut 0 BOOL

Paletta allomas Enable Output - System Defined Parameter
Palette_transfer3.Transfer_command
0 BOOL
Paletta allomas
Palette transfer3.Transfer_command - Palette_conveyor 3/Automatic_mode - *0(OTL), *3(OTU)
Palette_transfer3.Station_inlet_sensor
0 BOOL
Paletta allomas
Palette_transfer3.Station_inlet sensor - Palette conveyor 3/Main - *0(OTE), 2(XIC)
Palette_transfer3.Station_outlet_sensor
0 BOOL
Paletta allomas
Palette_transfer3.Station_outlet_sensor - Palette conveyor 3/Main - *1(OTE), 3(XIC)
Palette_transfer3.Manual_start_conveyor

0 BOOL
Paletta allomas
Palette_transfer3.Resetbit 0 BOOL
Paletta allomas
Palette_transfer3.Start_Conveyor 0 BOOL

Paletta allomas
Palette_transfer3.Start_Conveyor - Palette _conveyor 3/Automatic_mode - 5(XIC), 6(XIO)
Palette_transfer3.Alarm_of _transfer
0 BOOL
Paletta allomas
Palette_transfer3.Alarm_of transfer - Palette conveyor 3/Resetting - *0(OTU)
Palette_transfer3.Station_empty 0 BOOL
Paletta allomas
Palette_transfer3.Station_empty - Palette_conveyor 3/Automatic_mode - 8(XIC)
Palette_transfer3.Transfer_timeout 0 BOOL
Paletta allomas
Palette_transfer3.Transfer timeout - Palette _conveyor 3/Aborting - 0(XIC)
Palette_transfer3.Inlet_sensor_fault
0 BOOL
Paletta allomas
Palette_transfer3.Outlet_sensor_fault
0 BOOL
Paletta allomas
Palette_transfer3.Start_init 0 BOOL
Paletta allomas
Palette_transfer3.Start_init - Palette_conveyor 3/Automatic_mode - *1(OTL), *3(OTU), 2(XIC)

8 Palette_transferd Palette transfer
Paletta allomas
Constant No
External Access: Read/Write
Palette_transfer4.Enableln 1 BOOL
Paletta alloméas Enable Input - System Defined Parameter
Palette_transfer4.EnableOut 0 BOOL

Paletta alloméas Enable Output - System Defined Parameter
Palette_transfer4.Transfer_command
0 BOOL
Paletta allomas
Palette transferd.Transfer command - Palette conveyor 9/Automatic_mode - 0(XIC)
Palette_transfer4.Station_inlet_sensor
0 BOOL
Paletta 4llomas
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Palette_transfer4 (Continued)
Palette_transfer4.Station_outlet_sensor
0 BOOL
Paletta allomas
Palette_transfer4.Manual_start _conveyor

0 BOOL
Paletta allomas
Palette_transfer4.Resetbit 0 BOOL
Paletta allomas
Palette_transfer4.Start_Conveyor 0 BOOL

Paletta 4llomas
Palette_transfer4.Alarm_of _transfer

0 BOOL
Paletta allomas
Palette_transfer4.Station_empty 0 BOOL
Paletta allomas
Palette_transfer4.Transfer_timeout 0 BOOL

Paletta allomas
Palette_transfer4.Inlet_sensor_fault
0 BOOL
Paletta allomas
Palette_transfer4.Outlet_sensor_fault
0 BOOL
Paletta allomas
Palette_transfer4.Start_init 0 BOOL
Paletta allomas

f Palette_transfer9 Palette transfer
Paletta allomas
Constant No
External Access: Read/Write
Palette_transfer9.Enableln 1 BOOL
Paletta allomas Enable Input - System Defined Parameter
Palette_transfer9.EnableOut 0 BOOL

Paletta allomas Enable Output - System Defined Parameter
Palette_transfer9.Transfer_command
0 BOOL
Paletta 4llomas
Palette_transfer9.Transfer command - Palette_conveyor 9/Automatic_mode - *8(OTU)

Palette_transfer9.Transfer command - Palette_conveyor 9/Initialization - *#2, *#3, *#7

Palette_transfer9.Station_inlet_sensor
0 BOOL
Paletta allomas
Palette_transfer9.Station_inlet sensor - Palette_conveyor 9/Main - *0(OTE), 4(XIC)
Palette_transfer9.Station_outlet_sensor
0 BOOL
Paletta allomas
Palette_transfer9.Station_outlet_sensor - Palette conveyor 9/Main - *1(OTE), 5(XIC)
Palette_transfer9.Manual_start conveyor

0 BOOL
Paletta allomas
Palette_transfer9.Resetbit 0 BOOL
Paletta allomas
Palette_transfer9.Start_Conveyor 0 BOOL

Paletta allomas

Palette_transfer9.Alarm_of _transfer
0 BOOL

Paletta allomas

Palette_transfer9.Alarm_of transfer - Palette conveyor 9/Resetting - *0(OTU)
Palette_transfer9.Station_empty 0 BOOL

Paletta allomas

Palette_transfer9.Station_empty - Palette_conveyor_ 9/Automatic_mode - 10(XIC)
Palette_transfer9.Transfer_timeout 0 BOOL

Paletta allomas

Washer infeed system

Logix Designer



Washer_infeed_system - Tag Listing Page 15
Washer_infeed system (Controller) 2023.10. 31. 8:24:41
C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Palette_transfer9 (Continued)
Palette_transfer9.Transfer timeout - Palette _conveyor 9/Aborting - 0(XIC)
Palette_transfer9.Inlet_sensor_fault
0 BOOL
Paletta allomas
Palette_transfer9.Outlet_sensor_fault
0 BOOL
Paletta 4allomas
Palette_transfer9.Start_init 0 BOOL
Paletta allomas
Palette_transfer9.Start_init - Palette_conveyor 9/Automatic_mode - *8(OTU)

§ pulse 1 _sec 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

pulse_1_sec - MainProgram/MainRoutine - *13(OTE), 10(XIC), 11(XIO)

) Ready_for_unlock 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Ready for unlock - MainProgram/MainRoutine - *6(OTE)

J Reset 0 BOOL Washer_infeed system
AliasFor: Local:1:I.Data.1
Base Tag: Local:1:1.Data.1
Constant No
External Access: Read/Write

Reset - Palette_conveyor 1/Resetting - O(XIC)
Reset - Palette_conveyor 2/Resetting - 0(XIC)
Reset - Palette_conveyor 3/Resetting - O(XIC)
Reset - Palette_conveyor 9/Resetting - 0(XIC)

f Resetting 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Resetting - MainProgram/MainRoutine - *20(OTE)

§ Running 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Running - MainProgram/MainRoutine - *17(OTE)

) Safety barrier OK 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Safety barrier OK - MainProgram/MainRoutine - *7(OTE), 8(XIC)

8 Safety_door_opening 0 BOOL Washer_infeed system
AliasFor: Local:3:1.Data.6
Base Tag: Local:3:1.Data.6
Constant No
External Access: Read/Write

Safety door opening - MainProgram/MainRoutine - 5(XIC)

! SAFETY_RESET 0 BOOL Washer_infeed system
AliasFor: Local:3:1.Data.3
Base Tag: Local:3:1.Data.3
Constant No
External Access: Read/Write

SAFETY RESET - MainProgram/MainRoutine - 3(XIC)

) Safety_system_ok 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write
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Safety system_ok (Continued)
Safety system_ok - MainProgram/MainRoutine - *§(OTE)
Safety system_ok - Palette_conveyor 1/Main - 4(XIC), 6(XIC), 7(XIC), 8(XIC)
Safety system_ok - Palette_conveyor 2/Main - 4(XIC), 6(XIC), 7(XIC), 8(XIC)
Safety system_ok - Palette_conveyor 3/Main - 4(XIC), 6(XIC), 7(XIC), 8(XIC)
Safety system_ok - Palette_conveyor 9/Main - 10(XIC), 6(XIC), 8(XIC), 9(XIC)

§ SAFETY_SYSTEM_RESET 0 BOOL
Constant No
External Access: Read/Write

SAFETY SYSTEM RESET - MainProgram/MainRoutine - *3(OTE)

§ SAFETYGUARD_OK 0 BOOL
Constant No
External Access: Read/Write

SAFETYGUARD_ OK - MainProgram/MainRoutine - *4(OTE), 8(XIC)

f Shift_counter COUNTER
Constant No
External Access: Read/Write
Shift counter - MainProgram/MainRoutine - *14(CTU), *15(RES)

Shift_counter.ACC 0 DINT

Shift counter.ACC - MainProgram/MainRoutine - 15(MOV)

f Shift_counter_displayed 0 DINT
Constant No
External Access: Read/Write

Shift counter_displayed - MainProgram/MainRoutine - *15(MOV)

) Start_button 0 BOOL
AliasFor: Local:1:1.Data.2
Base Tag: Local:1:1.Data.2
Constant No
External Access: Read/Write

Start_button - Palette _conveyor 1/Main - 6(XIC)
Start_button - Palette _conveyor 2/Main - 6(XIC)
Start_button - Palette _conveyor 3/Main - 6(XIC)
Start_button - Palette _conveyor 9/Main - 8(XIC)

f Start_delay for_station9 TIMER
Constant No
External Access: Read/Write
Start delay for station9 - Palette_conveyor 9/Automatic_mode - *2(TON)

Start_delay_for_station9.DN 0 BOOL

Start delay for station9.DN - Palette conveyor 9/Automatic_mode - 2(XIC)

f Start_init 0 BOOL
HMI button
Constant No
External Access: Read/Write

Start init - Palette_conveyor _1/Automatic_mode - 1(XIC)
Start init - Palette_conveyor 2/Automatic_mode - 1(XIC)
Start init - Palette_conveyor 3/Automatic_mode - 1(XIC)
Start_init - Palette_conveyor 9/Automatic_mode - 3(XIC)

f Station_backward_empty 0 BOOL
Constant No
External Access: Read/Write

Station_backward _empty - Palette_conveyor 9/Automatic_mode - 2(XIC), 8(XIO)

3 Station_backward_outlet_sensor 0 BOOL
AliasFor: Local:2:1.Data.6
Base Tag: Local:2:1.Data.6
Constant No

Washer_infeed system

Washer_infeed system

Washer_infeed system

Washer_infeed system

Washer_infeed system

Washer_infeed system

Washer_infeed system

Washer_infeed system
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Station_backward_outlet_sensor (Continued)
External Access: Read/Write
Station_backward_outlet sensor - MainProgram/MainRoutine - 14(XIC)

8 Station_backward_transfer_command

0 BOOL Washer infeed system
Constant No
External Access: Read/Write

Station_backward_transfer command - Palette_conveyor 9/Automatic_mode - *2(OTL)

f Stationl_choosen 0 BOOL Washer infeed system
Constant No
External Access: Read/Write

Stationl choosen - Palette _conveyor 1/Main - 8(XIC)

f Station1_empty 0 BOOL Washer infeed system
Constant No
External Access: Read/Write

Stationl _empty - Palette_conveyor 1/Automatic_mode - *8(OTE)

@ Station1_inlet_sensor 0 BOOL Washer infeed system
AliasFor: Local:1:1.Data.4
Base Tag: Local:1:1.Data.4
Constant No
External Access: Read/Write

Stationl _inlet_sensor - Palette_conveyor 1/Main - 0(XIC)

f Stationl_inverter_fault 0 BOOL Washer infeed system
Constant No
External Access: Read/Write

Stationl _inverter_fault - Palette _conveyor 1/Aborting - 0(XIC)
Stationl _inverter fault - Palette _conveyor 1/Automatic_mode - *7(OTE)
Stationl _inverter_fault - Palette_conveyor 2/Aborting - 0(XIC)

@ Station1_outlet_sensor 0 BOOL Washer infeed system
AliasFor: Local:1:1.Data.5
Base Tag: Local:1:1.Data.5
Constant No
External Access: Read/Write

Stationl outlet_sensor - Palette _conveyor 1/Main - 1(XIC)

@ Station1_roller_drive:I AB:PowerFlex4 Drive 8Bytes:I:1 Washer infeed system
Constant No
External Access: Read/Write
Stationl_roller_drive:I.Ready 0 BOOL

Stationl roller drive:1.Ready - Palette conveyor 1/Automatic_mode - 5(XIC)
Stationl roller_drive:I.Ready - Palette_conveyor_ 1/Manual _mode - 0(XIC)

Station1_roller_drive:I.Active 0 BOOL
Stationl _roller_drive:1. Active - Palette_conveyor 1/Automatic_mode - 5(XIO)
Station1_roller_drive:I.Faulted 0 BOOL

Stationl roller drive:l. Faulted - Palette_conveyor 1/Automatic mode - 7(XIC)
Stationl _roller_drive:l Faulted - Palette_conveyor 1/Manual_mode - 0(XIO)

@ Station1_roller_drive:O AB:PowerFlex4 Drive 4Bytes:O:1 Washer infeed system

Constant No
External Access: Read/Write

Stationl_roller_drive:O.Stop 0 BOOL
Stationl _roller_drive:O.Stop - Palette _conveyor 1/Automatic_mode - *6(OTE)

Stationl_roller_drive:O.Start 0 BOOL
Stationl _roller_drive:O.Start - Palette_conveyor 1/Automatic_mode - *5(OTL), *6(OTU)

Stationl_roller_drive:0.Jog 0 BOOL

Stationl roller drive:0.Jog - Palette conveyor 1/Manual mode - *0(OTE)
Stationl_roller_drive:O.ClearFaults
0 BOOL
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Station1_roller_drive:O (Continued)
Stationl roller_drive:O.ClearFaults - Palette _conveyor 2/Resetting - *0(OTE)
Stationl_roller_drive:O.Forward 0 BOOL
Stationl roller _drive:O.Forward - Palette_conveyor 1/Automatic_mode - *5(OTL), *6(OTU)
Stationl roller_drive:O.Forward - Palette_conveyor 1/Manual mode - *0(OTE)
Stationl_roller_drive:O.Reverse 0 BOOL
Stationl roller_drive:O.Reverse - Palette_conveyor 1/Manual mode - *0(OTE)
Stationl_roller_drive:0.FreqCommand
0 INT
Stationl _roller drive:O.FreqCommand - Palette_conveyor 1/Automatic mode - *5(MOV)
Stationl roller drive:O.FreqCommand - Palette_conveyor 1/Manual mode - *0(MOV)

f Station2_choosen 0 BOOL Washer infeed system
Constant No
External Access: Read/Write

Station2 _choosen - Palette _conveyor 2/Main - 8(XIC)

f Station2_drive PowerFlex Washer infeed system
Constant No
External Access: Read/Write
Station2_drive.Enableln 1 BOOL
Enable Input - System Defined Parameter
Station2_drive.EnableOut 0 BOOL
Enable Output - System Defined Parameter
Station2_drive.Ready 0 BOOL
Station2_drive.Ready - Palette_conveyor 2/Manual _mode - 0(XIC)
Station2_drive.Alarm 0 BOOL
Station2_drive.Alarm - Palette_conveyor 2/Manual_mode - 0(XIO)
Station2_drive.Reset 0 BOOL
Station2 drive.Reset - Palette conveyor 1/Resetting - *0(OTE)
f Station2_empty 0 BOOL Washer infeed system
Constant No
External Access: Read/Write

Station2 _empty - Palette_conveyor 1/Automatic_mode - 0(XIC), 3(XIO)
Station2 _empty - Palette_conveyor 2/Automatic_mode - *8(OTE)

@ Station2_inlet_sensor 0 BOOL Washer infeed system
AliasFor: Local:1:1.Data.6
Base Tag: Local:1:1.Data.6
Constant No
External Access: Read/Write

Station2_inlet_sensor - Palette_conveyor 2/Main - 0(XIC)

f Station2_inverter_fault 0 BOOL Washer infeed system
Constant No
External Access: Read/Write

Station2_inverter_fault - Palette _conveyor 2/Automatic_mode - *7(OTE)

f Station2_outlet_sensor 0 BOOL Washer infeed system
AliasFor: Local:1:1.Data.3
Base Tag: Local:1:1.Data.3
Constant No
External Access: Read/Write

Station2 _outlet_sensor - Palette_conveyor 2/Main - 1(XIC)

8 Station2_roller_drive:I AB:PowerFlex4 Drive 8Bytes:I:1 Washer infeed system

Constant No
External Access: Read/Write

Station2_roller_drive:I.Ready 0 BOOL
Station2 roller drive:1.Ready - Palette conveyor 2/Automatic_mode - 5(XIC)

Station2_roller_drive:I.Active 0 BOOL
Station2_roller_drive:I. Active - Palette_conveyor 2/Automatic_mode - 5(XI0)

Station2_roller_drive:I.Faulted 0 BOOL
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Station2_roller_drive:I (Continued)
Station2_roller_drive:l. Faulted - Palette conveyor 2/Automatic_mode - 7(XIC)

1 Station2_roller_drive:O AB:PowerFlex4 Drive 4Bytes:O:1

Constant No
External Access: Read/Write

Station2_roller_drive:O.Stop 0 BOOL
Station2_roller_drive:O.Stop - Palette conveyor 2/Automatic_mode - *6(OTE)

Station2_roller_drive:O.Start 0 BOOL
Station2_roller_drive:O.Start - Palette_conveyor 2/Automatic_mode - *5(OTL), *6(OTU)

Station2_roller_drive:0O.Jog 0 BOOL

Station2_roller_drive:O.Jog - Palette_conveyor 2/Manual_mode - *0(OTE)
Station2_roller_drive:O.ClearFaults

0 BOOL
Station2 roller drive:O.ClearFaults - Palette conveyor 3/Resetting - *0(OTE)
Station2_roller_drive:O.Forward 0 BOOL

Station2_roller_drive:O.Forward - Palette_conveyor 2/Automatic_mode - *5(OTL), *6(0OTU)

Station2 roller drive:O.Forward - Palette conveyor 2/Manual mode - *0(OTE)
Station2_roller_drive:O.Reverse 0 BOOL

Station2 roller drive:O.Reverse - Palette conveyor 2/Manual mode - *0(OTE)
Station2_roller_drive:0.FreqCommand

0 INT
Station2 _roller_drive:O.FreqCommand - Palette _conveyor 2/Automatic_mode - *5(MOV)
Station2_roller _drive:O.FreqCommand - Palette conveyor 2/Manual mode - *0(MOV)

) Station3_choosen 0 BOOL
Constant No
External Access: Read/Write

Station3_choosen - Palette conveyor 3/Main - 8(XIC)

) Station3_empty 0 BOOL
Constant No
External Access: Read/Write

Station3_empty - Palette_conveyor 2/Automatic_mode - 0(XIC), 3(XIO)
Station3_empty - Palette_conveyor 3/Automatic_mode - *8(OTE)

) Station3_inlet_sensor 0 BOOL
AliasFor: Local:1:1.Data.7
Base Tag: Local:1:1.Data.7
Constant No
External Access: Read/Write

Station3_inlet sensor - Palette_conveyor 3/Main - 0(XIC)

8 Station3_inverter_fault 0 BOOL
Constant No
External Access: Read/Write

Station3_inverter_fault - Palette conveyor 3/Aborting - 0(XIC)
Station3_inverter fault - Palette conveyor 3/Automatic_mode - *7(OTE)

) Station3_outlet_sensor 0 BOOL
AliasFor: Local:1:1.Data.8
Base Tag: Local:1:1.Data.8
Constant No
External Access: Read/Write

Station3_outlet _sensor - Palette _conveyor 3/Main - 1(XIC)

8 Station3_roller_drive:I AB:PowerFlex4 Drive 8Bytes:I:1
Constant No
External Access: Read/Write
Station3_roller_drive:I.Ready 0 BOOL

Station3_roller_drive:I.Ready - Palette_conveyor 3/Automatic_mode - 5(XIC)

Station3_roller_drive:I.Ready - Palette_conveyor 3/Manual mode - 0(XIC)
Station3_roller_drive:I.Active 0 BOOL

Station3_roller_drive:1. Active - Palette_conveyor 3/Automatic_mode - 5(XI0O)

Washer infeed system
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Station3_roller_drive:I (Continued)

Station3_roller_drive:I.Alarm 0 BOOL
Station3_roller_drive:1.Alarm - Palette_conveyor 3/Manual _mode - 0(XIO)

Station3_roller_drive:I.Faulted 0 BOOL
Station3_roller_drive:l. Faulted - Palette conveyor 3/Automatic_mode - 7(XIC)

8 Station3_roller_drive:O AB:PowerFlex4 Drive 4Bytes:O:1 Washer infeed system

Constant No
External Access: Read/Write

Station3_roller_drive:O.Stop 0 BOOL
Station3_roller_drive:O.Stop - Palette conveyor 3/Automatic_mode - *6(OTE)

Station3_roller_drive:O.Start 0 BOOL
Station3_roller_drive:O.Start - Palette_conveyor 3/Automatic_mode - *5(OTL), *6(OTU)

Station3_roller_drive:0O.Jog 0 BOOL
Station3_roller_drive:O.Jog - Palette_conveyor 3/Manual_mode - *0(OTE)

Station3_roller_drive:O.Forward 0 BOOL

Station3_roller_drive:O.Forward - Palette_conveyor 3/Automatic_mode - *5(OTL), *6(OTU)

Station3_roller_drive:O.Forward - Palette_conveyor 3/Manual mode - *0(OTE)
Station3_roller_drive:O.Reverse 0 BOOL

Station3_roller_drive:O.Reverse - Palette_conveyor 3/Manual mode - *0(OTE)
Station3_roller_drive:O0.FreqCommand

0 INT
Station3_roller drive:O.FreqCommand - Palette_conveyor 3/Automatic _mode - *5(MOV)
Station3_roller drive:O.FreqCommand - Palette_conveyor 3/Manual mode - *0(MOV)

f Station9 Palette transfer station9 Washer infeed system

Paletta allomas
Constant No
External Access: Read/Write
Station9 - Palette conveyor 9/Automatic_mode - *5(Palette_transfer station9)

Station9.Enableln 1 BOOL
Paletta allomas Enable Input - System Defined Parameter

Station9.EnableOut 0 BOOL
Paletta allomas Enable Output - System Defined Parameter

Station9.Transfer_command 0 BOOL

Paletta allomas
Station9.Transfer _command - Palette _conveyor 9/Automatic_mode - *2(OTL)

Station9.Station_inlet_sensor 0 BOOL
Paletta allomas

Station9.Station_outlet_sensor 0 BOOL
Paletta allomas

Station9.Manual_start_conveyor 0 BOOL
Paletta allomas

Station9.Resetbit 0 BOOL
Paletta allomas

Station9.Start_Conveyor 0 BOOL

Paletta allomas
Station9.Start_Conveyor - Palette conveyor 9/Automatic_mode - 6(XIC), 7(XIO)

Station9.Alarm_of _transfer 0 BOOL
Paletta allomas

Station9.Station_empty 0 BOOL
Paletta allomas

Station9.Transfer_timeout 0 BOOL
Paletta allomas

Station9.Inlet_sensor_fault 0 BOOL
Paletta allomas

Station9.Outlet_sensor_fault 0 BOOL
Paletta allomas

Station9.Start_init 0 BOOL
Paletta allomas

f Station9_bottom_position 0 BOOL Washer infeed system

Constant No
External Access: Read/Write
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Station9_bottom_position (Continued)
Station9 bottom_position - Palette conveyor 9/Automatic_mode - 2(XIC)
Station9 bottom_position - Palette _conveyor 9/Initialization - #1, #6
Station9 bottom_position - Palette conveyor 9/Main - *3(OTE), 6(XIC)

f Station9 choosen 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Station9 choosen - Palette _conveyor 9/Main - 10(XIC)

8 Station9_empty 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Station9 _empty - Palette_conveyor 3/Automatic_mode - 0(XIC), 3(XIO)
Station9 _empty - Palette_conveyor 9/Automatic_mode - *10(OTE)

fl Station9_inlet_sensor 0 BOOL Washer_infeed system
AliasFor: Local:2:1.Data.0
Base Tag: Local:2:1.Data.0
Constant No
External Access: Read/Write

Station9 inlet sensor - Palette_conveyor 9/Main - 0(XIC)

8 Station9_inverter_fault 0 BOOL Washer_infeed system
Constant No
External Access: Read/Write

Station9 _inverter fault - Palette conveyor 9/Aborting - 0(XIC)
Station9_inverter fault - Palette conveyor 9/Automatic_mode - *9(OTE)

) Station9_outlet_sensor 0 BOOL Washer_infeed system

AliasFor:

Local:2:1.Data.1

Base Tag: Local:2:1.Data.1
Constant No
External Access: Read/Write

Station9 outlet sensor - Palette _conveyor 9/Main - 1(XIC)

B Station9_roller_drive:I AB:PowerFlex4 Drive 8Bytes:I:1 Washer infeed system

Constant No
External Access: Read/Write
Station9_roller_drive:I.Ready 0 BOOL

Station9 roller_drive:I.Ready - Palette_conveyor 9/Automatic_mode - 6(XIC)
Station9 roller_drive:I.Ready - Palette_conveyor 9/Manual mode - 0(XIC)
Station9_roller_drive:I.Active 0 BOOL
Station9 roller_drive:1. Active - Palette_conveyor 9/Automatic_mode - 6(XIO)
Station9_roller_drive:I.Alarm 0 BOOL
Station9 roller_drive:1.Alarm - Palette_conveyor 9/Manual mode - 0(XIO)
Station9_roller_drive:I.Faulted 0 BOOL
Station9 roller _drive:l. Faulted - Palette conveyor 9/Automatic_mode - 9(XIC)

8 Station9_roller_drive:O AB:PowerFlex4 Drive 4Bytes:O:1 Washer infeed system

Constant No
External Access: Read/Write
Station9_roller_drive:O.Stop 0 BOOL
Station9 roller_drive:O.Stop - Palette conveyor 9/Automatic_mode - *7(OTE)
Station9_roller_drive:O.Start 0 BOOL
Station9 roller_drive:O.Start - Palette_conveyor 9/Automatic_mode - *6(OTL), *7(OTU)
Station9_roller_drive:0.Jog 0 BOOL

Station9 roller_drive:O.Jog - Palette_conveyor 9/Manual mode - *0(OTE)
Station9_roller_drive:O.ClearFaults

0 BOOL
Station9 roller drive:O.ClearFaults - Palette conveyor 9/Resetting - *0(OTE)
Station9_roller_drive:O.Forward 0 BOOL

Station9 roller_drive:O.Forward - Palette_conveyor 9/Automatic_mode - *6(OTL), *7(0TU)
Station9 roller drive:O.Forward - Palette conveyor 9/Manual mode - *0(OTE)
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Station9_roller_drive:O (Continued)
Station9_roller_drive:O.Reverse 0 BOOL
Station9 roller_drive:O.Reverse - Palette_conveyor 9/Automatic_mode - *6(OTL), *7(0TU)
Station9 roller_drive:O.Reverse - Palette_conveyor 9/Manual mode - *0(OTE)
Station9_roller_drive:0.FreqCommand
0 INT
Station9 roller drive:O.FreqCommand - Palette_conveyor 9/Automatic _mode - *6(MOV)
Station9 roller drive:O.FreqCommand - Palette_conveyor 9/Manual mode - *0(MOV)

8 Station9 _roller_drive Forward 0 BOOL
Constant No
External Access: Read/Write

Station9 roller drive_Forward - Palette conveyor 9/Automatic_mode - *0(OTE), 6(XIC), 7(XIO)

@ Station9_top_position 0 BOOL
Constant No
External Access: Read/Write

Station9 top position - Palette _conveyor 9/Initialization - #12, #6
Station9 top_position - Palette_conveyor 9/Main - *2(OTE), 6(XIC), 6(XIO)

& Stop_button 0 BOOL
AliasFor: Local:1:I.Data.0
Base Tag: Local:1:1.Data.0
Constant No
External Access: Read/Write

Stop_button - Palette_conveyor_1/Stopping - 0(XIC)
Stop_button - Palette_conveyor_2/Stopping - 0(XIC)
Stop_button - Palette_conveyor_3/Stopping - 0(XIC)
Stop_button - Palette_conveyor_9/Stopping - 0(XIC)

8 Stopped 0 BOOL
Constant No
External Access: Read/Write

Stopped - MainProgram/MainRoutine - *18(OTE)
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12 1
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Preset 1000 —CDN)—
Accum 0
Init_pulse_timer.DN pulse_1_sec
Station_backward_outlet_sensor
<Local:2:.Data.6> outlet_counter CTU
14 ] F [ ONS} Count Up —Ccu
Counter odometer
Preset 0 —(DND>—
Accum 0
CTU
Count Up —Ccu)——
Counter Shift_counter
Preset 0 —(DND>—
Accum 0
HMI_counter_reset_button MOV
Move

15 H F

Palette_conveyor_1.Idle

Source Shift_counter. ACC

Dest Shift_counter_displayed
0

0

Shift_counter

RES

Idle

16 H F

Palette_conveyor 2.Idle
1
1C

Palette_conveyor_3.Idle
1
1 C

Palette_conveyor 9.Idle
1
1C

Palette_conveyor_1.Running
£

Running

17 1 F

Palette_coaneyPr_Z.Running

J C

Palette_conveyor_3.Running
£

|
J C

Palette_coaneyPr_Q.Running

J C

Logix Designer



MainRoutine - Ladder Diagram
Washer_infeed system:MainTask:MainProgram
Total number of rungs in routine: 21
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2023.10. 31. 8:24:42
C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

18

19

20

(End)

Palette_conveyor_1.Stopped
J1°E

Stopped

J C

Palette_conveyor_2.Stopped
J1°F

J C

Palette_conveyor_3.Stopped
J1°E

J C

Palette_conveyor_9.Stopped
J1°F

J C

Palette_con\%eyprj .Aborted

Aborted

1 C

Palette_conveyor_1.Aborted
C

|
4 L

Palette_con\%eyprj .Aborted

J C

Palette_conveyor_1.Aborted
C

|
4 L

Palette_conveyor_1.Resetting

Resetting

1 E
1 C

Palette_convcjeyorrj .Resetting

1 C

Palette_conveyor_1.Resetting

1 E
1 C

Palette_convcjeyorrj .Resetting

1 C
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Aborting - Ladder Diagram
Washer_infeed system:MainTask:Palette conveyor 1
Total number of rungs in routine: 2
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2023.10. 31. 8:24:42
C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Paletta allomas
Palette_transfer1.Transfer_timeout

Palette_conveyor_1.Aborted

1
0 slls

Station1_inverter_fault
]

C
4 C

L

PSCO—

(End)
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Automatic_mode - Ladder Diagram Page 27

Washer_infeed system:MainTask:Palette conveyor 1 2023.10. 31. 8:24:44
Total number of rungs in routine: 9 C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD
Paletta allomas
Init1_OK  Station2_empty Palette_transfer1.Transfer_command
0 =il 1k L
HMI button Paletta allomas
Start_init Init1_OK Palette_transfer1.Start_init
1 —— == L
Paletta allomas
Palette_tranjsf?m .Start_init Initialization1_in_progress
2 il

Paletta allomas
Station2_empty Palette_transfer1.Transfer_command
3 4 /F U

Paletta allomés
Palette_transfer1.Start_init

U
Paletta allomés
————Palette_transfer——
4 Paletta &llomas
Palette_transfer Palette_transfer1 ... —(Start_Conveyor —
Transfer_command 0 —CAlarm_of_transfer >—
Station_inlet_sensor 0 —( Station_empty —
Station_outlet_sensor 0 —Transfer_timeout )>—
Manual_start_conveyor 0 —ClInlet_sensor_fault )—
Resetbit 0 —COutlet_sensor_fault)—
Paletta allomés
Palette_transfer1.Start_ Conveyor  Station1_roller_drive:l.Ready  Station1_roller_drive:l.Active
5 I |: l: :
MOV
Move
Source 60

Dest Station1_roller_drive:0.FregqCommand
0

Station1_roller_drive:O.Forward  Station1_roller_drive:O.Start

L L
Paletta allomas
Palette_transfer1.Start_Conveyor Station1_roller_drive:O.Start  Station1_roller_drive:O.Forward  Station1_roller_drive:0.Stop
6 = / V] U
Station1_roller_drive:l.Faulted Station1_inverter_fault
7 1 E
Paletta allomas
Palette_transfer1.Station_empty Station1_empty
8 1 E
(End)
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Main - Ladder Diagram
Washer_infeed system:MainTask:Palette conveyor 1
Total number of rungs in routine: 9
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2023.10. 31. 8:24:44
C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed_system.ACD

Station1_inlet_sensor Paletta allomas
<Local:1:l.Data.4> Palette_transfer1.Station_inlet_sensor
0 1 E
Station1_outlet_sensor Paletta allomas
<Local:1:l.Data.5> Palette_transfer1.Station_outlet_sensor
1 1 E
Paletta allomas
Palette_transfer1.Station_inlet_sensor Palette_status.0
2 1 E
Paletta allomas
Palette_transfer1.Station_outlet_sensor Palette_status.1
3 1 E
Safety system_ok  Palette_conveyor_1.Stopped Palette_conveyor_1.Idle
4 1 E 1 E
LIM Init1_OK
Limit Test (CIRC) L
Low Limit 3
Test Palette_status
0
High Limit 0
LIM Init1_OK
Limit Test (CIRC) U
Low Limit 1
Test Palette_status
0
High Limit 2
Init1_OK Initialization1_in_progress Initialization1_needed
5 =/
Start_button
<Local:1:l.Data.2> Safety system_ok Palette_conveyor 1.Stopped Palette_conveyor 1.ldle  Palette_conveyor_1.Running
6 1 E 1 E / 1 E /
Palette_conveyor_1.Running
Safety _gystem_ok Palette_conveyor_1.Running  Palette_conveyor_1.Aborted  Palette_conveyor_1.ldle
7 q F H F | |
Palette_conveyor_1.Stopped  Palette_conveyor_1.Resetting JSR
[ e | ————— Jump To Subroutine
Routine Name Automatic_mode
Safety_system_ok  Manual_function_enabled  Station1_choosen  Palette_conveyor_1.Stopped
8 —'E 1 E 1 E 1 E
JSR
Jump To Subroutine
Routine Name Manual_mode
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Main - Ladder Diagram Page 29

Washer_infeed system:MainTask:Palette conveyor 1 2023.10. 31. 8:24:45
Total number of rungs in routine: 9 C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

(End)
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Manual_mode - Ladder Diagram Page 30
Washer_infeed system:MainTask:Palette conveyor 1

2023.10. 31. 8:24:45
Total number of rungs in routine: 1 C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Jog_forward1 Station1_roller_drive:l.Ready  Station1_roller_drive:l.Faulted
0 1 1T T/F
1 C 1 C J/E
Jog_reverse1
1 E
1 C
Station1_roller_drive:0.Jog
Jog ﬁ]reverse Station1_roller_drive:O.Forward
4/
Jog_forward Station1_roller_drive:O.Reverse
1/E
MOV
Move
Source 30
Dest Station1_roller_drive:0.FregqCommand
0
(End)
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Resetting - Ladder Diagram
Washer_infeed system:MainTask:Palette conveyor 1
Total number of rungs in routine: 2

Page 31

2023.10. 31. 8:24:45
C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Reset
<Local:1:l.Data.1> Palette_conveyor_1.Aborted Station2_drive.Reset
0 1 E 1 E

Palette_conveyor_1.Stopped
£

|
4 L

Paletta allomas

Palette_transfer1.Alarm_of transfer

u

PSCO—

(End)

Logix Designer



Running - Ladder Diagram Page 32

Washer_infeed system:MainTask:Palette conveyor 1 2023.10. 31. 8:24:47

Total number of rungs in routine: 1 C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD
0 PSCO—
(End)
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Stopping - Ladder Diagram Page 33

Washer_infeed system:MainTask:Palette conveyor 1 2023.10. 31. 8:24:48
Total number of rungs in routine: 3 C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD
Stop_button
<Local:1:l.Data.0> Palette_conveyor_1.Stopped
0 =lia
Palette_cojnv?yorj Idle Palette_conveyor_1.Aborted  Palette_conveyor_1.Stopped

Palette_conveyor_1.Running
J1E
1 C

2 PSCO—

(End)
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Aborting - Ladder Diagram
Washer infeed system:MainTask:Palette conveyor 2
Total number of rungs in routine: 2
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2023.10. 31. 8:24:50
C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Paletta allomas
Palette_transfer2.Transfer_timeout

Palette_conveyor_2.Aborted

1
0 slls

Station1_inverter_fault
]

C
4 C

L

PSCO—

(End)

Logix Designer



Automatic_mode - Ladder Diagram Page 35

Washer infeed system:MainTask:Palette conveyor 2 2023.10. 31. 8:24:51
Total number of rungs in routine: 9 C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD
Paletta allomas
Init2_OK Station3_empty Palette_transfer2.Transfer_command
0 =lin =lin L

Paletta allomas
Palette_transfer1.Transfer_command
JE

4 L

HMI button Paletta allomas
Start_init Init2_OK Palette_transfer2.Start_init
1 —— == L
Paletta allomas

Palette_transfer2.Start_init Initialization2_in_progress

2 1 E
Paletta allomas Paletta allomas

Station3_empty  Palette_transfer1.Transfer_command Palette_transfer2.Transfer_command

3 4/ 4/ U

Paletta allomés
Palette_transfer2.Start_init

u
Paletta allomés
———Palette_transfer
4 Paletta dllomas
Palette_transfer Palette_transfer2 ... —(Start_Conveyor —
Transfer_command 0 —CAlarm_of_transfer >—
Station_inlet_sensor 0 —( Station_empty —
Station_outlet_sensor 0 —Transfer_timeout )>—
Manual_start_conveyor 0 —ClInlet_sensor_fault )—
Resetbit 0 —COutlet_sensor_fault)—
Paletta allomés
Palette_transfer2.Start_ Conveyor  Station2_roller_drive:l.Ready  Station2_roller_drive:l.Active
5 1 E 1T ll: :
MOV
Move
Source 60

Dest Station2_roller_drive:0.FregqCommand
0

Station2_roller_drive:O.Forward  Station2_roller_drive:O.Start

L L
Paletta allomas
Palette_transfer2.Start_Conveyor Station2_roller_drive:O.Start  Station2_roller_drive:O.Forward  Station2_roller_drive:0.Stop
6 o/ V] u
Station2_roller_drive:l.Faulted Station2_inverter_fault
7 1 E
Paletta allomas
Palette_transfer2.Station_empty Station2_empty
8 1 E
(End)
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Main - Ladder Diagram
Washer infeed system:MainTask:Palette conveyor 2
Total number of rungs in routine: 9

Page 36
2023.10. 31. 8:24:52
C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Station2_inlet_sensor
<Local:1:l.Data.6>

Paletta allomas
Palette_transfer2.Station_inlet_sensor

1T
0 1

Station2_outlet_sensor
<Local:1:l.Data.3>

Paletta allomas
Palette_transfer2.Station_outlet_sensor

1T
1 1

Paletta allomas
Palette_transfer2.Station_inlet_sensor

Palette_status2.0

T
2 1

Paletta allomas
Palette_transfer2.Station_outlet_sensor

Palette_status2.1

1T
3 1 C

Safety_system_ok  Palette_conveyor_2.Stopped
T E £

Palette_conveyor 2.Idle

4 il 1 E
LIM Init2_OK
Limit Test (CIRC) L
Low Limit 3
Test Palette_status2
0
High Limit 0
LIM Init2_OK
Limit Test (CIRC) U
Low Limit 1
Test Palette_status2
0
High Limit 2
Init2_OK Initialization2_needed

Initialization2_in_progress
=l

5 = [ ==

Start_button
<Local:1:l.Data.2> Safety_system_ok
1T E

Palette_conveyor_2.Stopped
1E

Palette_conveyor 2.Idle  Palette_conveyor 2.Running
1 E o

1
6 1 C 1 C 1 C

Safety_system_ok  Palette_conveyor 2.Running
C 1°F

Palette_conveyor_2.Aborted

1 U= t

Palette_conveyor_2.Running

Palette_convgyor_zldle

7 1 C 1 C

I o }

Palette_conveyor_2.Stopped

Palette_conveyor_ 2.Resetting

JSR

o / [ ol / =
J/L J/L

Safety_system_ok  Manual_function_enabled
—E 71 E

Station2_choosen
TF

Jump To Subroutine
Routine Name Automatic_mode

Palette_convjeyP r_2.Stopped

8 1 C 1 C

4 L

4 L

JSR
Jump To Subroutine
Routine Name Manual_mode
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Main - Ladder Diagram Page 37

Washer infeed system:MainTask:Palette conveyor 2 2023.10. 31. 8:24:52
Total number of rungs in routine: 9 C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

(End)
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Manual_mode - Ladder Diagram Page 38

Washer infeed system:MainTask:Palette conveyor 2 2023.10. 31. 8:24:52
Total number of rungs in routine: 1 C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD
Jog_forward2 Station2_drive.Ready  Station2_drive.Alarm Station2_roller_drive:0.Jog
0 1 E 1 E 5 /[
Jog_reverse2 Jog_reverse2 Station2_roller_drive:O.Forward
1 E =l
Jog_forward2 Station2_roller_drive:O.Reverse
=l
MOV
Move
Source 30
Dest Station2_roller_drive:0.FregqCommand
0

(End)
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Resetting - Ladder Diagram
Washer infeed system:MainTask:Palette conveyor 2
Total number of rungs in routine: 2

Page 39

2023.10. 31. 8:24:53
C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Reset
<Local:1:l.Data.1> Palette_conveyor_2.Aborted Station1_roller_drive:O.ClearFaults
0 1 E 1 E

Palette_conveyor_2.Stopped
£

|
4 L

Paletta allomas

Palette_transfer2.Alarm_of transfer

u

PSCO—

(End)
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Running - Ladder Diagram Page 40

Washer infeed system:MainTask:Palette conveyor 2 2023.10. 31. 8:24:54

Total number of rungs in routine: 1 C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD
0 PSCO—
(End)
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Stopping - Ladder Diagram Page 41

Washer infeed system:MainTask:Palette conveyor 2 2023.10. 31. 8:24:56
Total number of rungs in routine: 3 C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD
Stop_button
<Local:1:l.Data.0> Palette_conveyor_2.Stopped
0 ] E L
Palette_cojnv?yor_zldle Palette_conveyor_2.Aborted  Palette_conveyor_ 2.Stopped

Palette_conveyor_2.Running
J1E
1 C

2 PSCO—

(End)
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Aborting - Ladder Diagram
Washer_infeed system:MainTask:Palette conveyor 3
Total number of rungs in routine: 2
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2023.10. 31. 8:24:57
C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Paletta allomas
Palette_transfer3.Transfer_timeout

Palette_conveyor_3.Aborted

1T
0 slls

Station3_inverter_fault
]

C
4 C

L

PSCO—

(End)

Logix Designer



Automatic_mode - Ladder Diagram Page 43

Washer_infeed system:MainTask:Palette conveyor 3 2023.10. 31. 8:24:59
Total number of rungs in routine: 9 C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD
Paletta allomas
Init3_OK Station9_empty Palette_transfer3.Transfer_command
0 =lin =lin L

Paletta allomas
Palette_transfer2.Transfer_command
JE

4 L

HMI button Paletta allomas
Start_init Init2_OK Palette_transfer3.Start_init
1 —— == L
Paletta allomas

Palette_transfer3.Start_init Initialization3_in_progress

2 1 E
Paletta allomas Paletta allomas

Station9_empty  Palette_transfer2.Transfer_command Palette_transfer3.Transfer_command

3 4/ 4/ U

Paletta allomés
Palette_transfer3.Start_init

u
Paletta allomés
———Palette_transfer
4 Paletta dllomas
Palette_transfer Palette_transfer3 ... —(Start_Conveyor —
Transfer_command 0 —CAlarm_of_transfer >—
Station_inlet_sensor 0 —( Station_empty —
Station_outlet_sensor 0 —Transfer_timeout )>—
Manual_start_conveyor 0 —ClInlet_sensor_fault )—
Resetbit 0 —COutlet_sensor_fault)—
Paletta allomés
Palette_transfer3.Start_Conveyor  Station3_roller_drive:l.Ready  Station3_roller_drive:l.Active
5 I E 1T ll: :
MOV
Move
Source 60

Dest Station3_roller_drive:0.FregqCommand
0

Station3_roller_drive:O.Forward  Station3_roller_drive:O.Start

L L
Paletta allomas
Palette_transfer3.Start_Conveyor Station3_roller_drive:O.Start  Station3_roller_drive:O.Forward  Station3_roller_drive:0.Stop
6 o/ V] u
Station3_roller_drive:l.Faulted Station3_inverter_fault
7 1 E
Paletta allomas
Palette_transfer3.Station_empty Station3_empty
8 1 E
(End)
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Main - Ladder Diagram
Washer_infeed system:MainTask:Palette conveyor 3
Total number of rungs in routine: 9

Page 44
2023.10. 31. 8:24:59
C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Station3_inlet_sensor
<Local:1:l.Data.7>

Paletta allomas
Palette_transfer3.Station_inlet_sensor

1T
0 1

Station3_outlet_sensor
<Local:1:l.Data.8>

Paletta allomas
Palette_transfer3.Station_outlet_sensor

1T
1 1

Paletta allomas
Palette_transfer3.Station_inlet_sensor

Palette_status3.0

T
2 1

Paletta allomas
Palette_transfer3.Station_outlet_sensor

Palette_status3.1

1T
3 1 C

Safety system_ok  Palette_conveyor_3.Stopped
T E £

Palette_conveyor_3.Idle

4 il 1 E
LIM Init3_OK
Limit Test (CIRC) L
Low Limit 3
Test Palette_status3
0
High Limit 0
LIM Init3_OK
Limit Test (CIRC) U
Low Limit 1
Test Palette_status3
0
High Limit 2
Init3_OK Initialization3_needed

Initialization3_in_progress
37

5 = [ ==

Start_button
<Local:1:l.Data.2> Safety_system_ok
1T E

Palette_conveyor_3.Stopped
1E

Palette_conveyor_3.Idle  Palette_conveyor_3.Running
1 E o

1
6 1 C 1 C 1 C

Safety_system_ok  Palette_conveyor_3.Running
C 1°F

Palette_conveyor_3.Aborted

1 U= t

Palette_conveyor_3.Running

Palette_convgyor_&ldle

7 1 C 1 C

I o }

Palette_conveyor_3.Stopped

Palette_conveyor_3.Resetting

JSR

o / [ ol / =
J/L J/L

Safety_system_ok  Manual_function_enabled
—E 71 E

Station3_choosen
TF

Jump To Subroutine
Routine Name Automatic_mode

Palette_convjeyP r_3.Stopped

8 1 C 1 C

4 L

4 L

JSR
Jump To Subroutine
Routine Name Manual_mode
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Main - Ladder Diagram Page 45

Washer_infeed system:MainTask:Palette conveyor 3 2023.10. 31. 8:25:00
Total number of rungs in routine: 9 C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

(End)
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Manual_mode - Ladder Diagram Page 46

Washer_infeed system:MainTask:Palette conveyor 3 2023.10. 31. 8:25:00
Total number of rungs in routine: 1 C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD
Jog_forward3 Station3_roller_drive:l.Ready  Station3_roller_drive:l.Alarm
0 1 E 1 4 /F

Jog_reverse3
1 E
1 C

Station3_roller_drive:0.Jog

Jog_reverse3 Station3_roller_drive:O.Forward
=l
Jog_forward3 Station3_roller_drive:O.Reverse
4/
MOV
Move
Source 30

Dest Station3_roller_drive:0.FregqCommand
0

(End)

Logix Designer



Resetting - Ladder Diagram
Washer_infeed system:MainTask:Palette conveyor 3
Total number of rungs in routine: 2

Page 47

2023.10. 31. 8:25:00
C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Reset
<Local:1:l.Data.1> Palette_conveyor_3.Aborted Station2_roller_drive:O.ClearFaults
0 1 E 1 E

Palette_conveyor_3.Stopped
£

|
4 L

Paletta allomas

Palette_transfer3.Alarm_of transfer

u

PSCO—

(End)

Logix Designer
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Washer_infeed system:MainTask:Palette conveyor 3 2023.10. 31. 8:25:02

Total number of rungs in routine: 1 C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD
0 PSCO—
(End)
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Stopping - Ladder Diagram Page 49

Washer_infeed system:MainTask:Palette conveyor 3 2023.10. 31. 8:25:03
Total number of rungs in routine: 3 C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD
Stop_button
<Local:1:l.Data.0> Palette_conveyor_3.Stopped
0 ] E L
Palette_cojnv?yor_S.ldle Palette_conveyor_3.Aborted  Palette_conveyor_3.Stopped

Palette_conveyor_3.Running
J1E
1 C

2 PSCO—

(End)

Logix Designer



Aborting - Ladder Diagram
Washer_infeed system:MainTask:Palette conveyor 9
Total number of rungs in routine: 2
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2023.10. 31. 8:25:05
C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Paletta allomas
Palette_transfer9.Transfer_timeout

Palette_conveyor_9.Aborted

1T
0 slls

Station9_inverter_fault
]

C
4 C

L

PSCO—

(End)
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Automatic_mode - Ladder Diagram
Washer_infeed system:MainTask:Palette conveyor 9

Page 51
2023.10. 31. 8:25:06

C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Total number of rungs in routine: 11

Paletta allomas

Init9_ OK  Palette_transfer4.Transfer_command Station9_roller_drive_Forward
0 =il 1 E
Init9_OK EQU TON
1 H E Equal Timer On Delay —CEN
Source A Palette_status9 Timer Lift down_timer
0 Preset 1000 —CDN)—
Source B 3 Accum 0

Station_backward_empty  Station9_bottom_position

Lift_down_timer.DN
T

Lift_ movement_valve_down
<Local:1:0.Data.1>
L

|
4 L

Lift_movement_valve_up
<Local:1:0.Data.2>
u

2 | I F 1
TON
Timer On Delay —CEN
Timer Start_delay for_station9
Preset 1000 —CDN)—
Accum 0
Paletta allomas
Start_delay_for_station9.DN  Station9.Transfer_command  Station_backward_transfer_command
H E L L
HMI button
Start_init Init9_OK Palette_station9_initiated
3 — /= L
Palette_station9_initiated JSR
4 1 F Jump To Subroutine
Routine Name Initialization
Initialization9_in_progress
Paletta allomas
Palette_transfer_station9
5 Paletta allomas
Palette_transfer_stat...  Station9 ... —(Start_Conveyor —
Transfer_command 0 —CAlarm_of_transfer >—
Station_inlet_sensor 0 —( Station_empty —
Station_outlet_sensor 0 —(Transfer_timeout )>—
Manual_start_conveyor 0 —ClInlet_sensor_fault )—
Resetbit 0 —COutlet_sensor_fault)—

Logix Designer




Automatic_mode - Ladder Diagram
Washer_infeed system:MainTask:Palette conveyor 9
Total number of rungs in routine: 11

Page 52
2023.10. 31. 8:25:07

C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

10

(End)

Station9_roller_drive:l.Ready
¢

Station9 _roller_drive:l.Active
3k

Stationg_rol|tejr_9rive_Forward Station9_roller_drive:O.Forward

J C

Paletta &llomas
Station9.Start_Conveyor

=/

il L
Paletta allomas
Stationg.StartrConveyor Station9_roller_drive:O.Reverse

7
1C L

Station9_roller_drive:O.Start MOV

L

Station9_roller_drive:O.Reverse

Move
Source 60

Dest Station9_roller_drive:0.FregqCommand
0

Station9_roller_drive:O.Start  Station9_roller_drive:O.Stop

==
J/L

Station9_roller_drive_Forward

u

Station9_roller_drive:O.Forward
u

u

ol /=
J/L

Station_backward_empty

Paletta allomas
Palette_transfer9.Transfer_command

= /=
J/L

Station9_roller_drive:l.Faulted

u

Paletta allomas
Palette_transfer9.Start_init
u

Lift_ movement_valve_up  Lift_movement_valve_down
<Local:1:0.Data.2> <Local:1:0.Data.1>
L u

Station9_inverter_fault

1 E
4 L

Paletta allomas
Pa|ette_transf%rQﬁStation_empty

Station9_empty

J C
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Initialization - Structured Text Page 53

Washer_infeed system:MainTask:Palette conveyor 9 2023.10. 31. 8:25:07
Total number of lines in routine: 16 C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD
1 If (Palette_ status9 =1 or Palette status9 =2) and Station9 bottom position then

2 Palette_transfer9.Transfer command :=1;

3 else Palette transfer9.Transfer command :=0;

4 End if;

5

6 If (Palette status9 =0 or Palette status9 =3) and (not Station9 top position or Station9 bottom position) then

7 Palette transfer9.Transfer command :=0;

8 Lift movement valve up :=1;

9 Lift movement valve down :=0;

10 End_if;

12 If (Palette status9 =0 or Palette status9 =3) and Station9 top position then
13 Init9 OK :=1;

14 Palette_station9 initiated := 0;

15 End_if;

Logix Designer



Main - Ladder Diagram
Washer_infeed system:MainTask:Palette conveyor 9
Total number of rungs in routine: 11

Page 54
2023.10. 31. 8:25:07
C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Station9_inlet_sensor
<Local:2:l.Data.0>

Paletta allomas
Palette_transfer9.Station_inlet_sensor

1 E
4 L

Station9_outlet_sensor
<Local:2:l.Data.1>

1 E
4 L

Paletta allomas
Palette_transfer9.Station_outlet_sensor

Cylinder1_top_position  Cylinder1_bottom_position
<Loca|:%:|.Data.2> <Local:2:l.Data.3>

C T/F
J -

Cylinder2_top_position
<Loca|:%:|.Data.4>

C
4 L

Cylinder2_bottom_position
<Local:2:l.Data.5>

Station9_top_position
3/
i L

Cylinder1_top_position
<Local:2:l.Data.2>

Cylinder1_bottom_position
<Loca|:%:|.Data.3>

Cylinder2_top_position
<Local:2:l.Data.4>

Cylinder2_bottom_position

<Loca|:%:|.Data.5> Station9_bottom_position

T/F C T/F [
S/ E 1 C S/ E 1 C ‘
Paletta allomas
Palette_transfer9.Station_inlet_sensor Palette_status9.0
=l=
Paletta allomas
Palette_transfer9.Station_outlet_sensor Palette_status9.1
=l
Safety _system_ok  Palette_conveyor_9.Stopped Palette_conveyor 9.Idle
1 E 1 E
Station9_top_position LIM Init9_OK
JE Limit Test (CIRC) L
Low Limit 3
Test Palette_status9
0
High Limit 0
Station9_top position Init9_OK
= / = U
==
Station9_bottom_position
1 E
LIM
Limit Test (CIRC)
Low Limit 1
Test Palette_status9
0
High Limit 2
Init9_OK Initialization9_in_progress Initialization9_needed
= o/

Start_button
<Local:1:l.Data.2> Safety__ﬁysrtem_ok

1 E
4 L 4 L

Palette_convjeyP r_9.Stopped

Palette_cojnvreyor_g.ldle Palette_convjeyor_g.Running

/r
1 C 1 C JE t

Palette_conveyor_9.Running

Logix Designer



Main - Ladder Diagram
Washer_infeed system:MainTask:Palette conveyor 9

Total number of rungs in routine: 11

Page 55
2023.10. 31. 8:25:07

C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

10

(End)

Safety_system_ok  Palette_conveyor_9.Running
1 E 1°F

1k 1k /

Palette_conveyor_9.Aborted

/

Palette_conveyor_9.Idle

Palette_conveyor 9.Stopped  Palette_conveyor 9.Resetting
; [ e | —————

Safety _gyﬁtem_ok Manual_function_enabled  Station9 choosen

JSR
Jump To Subroutine
Routine Name Automatic_mode

Palette_con\%eypr_g. Stopped

1 E T E
4 L 4 L 4 L

4 L

JSR
Jump To Subroutine
Routine Name Manual_mode

Logix Designer



Manual_mode - Ladder Diagram Page 56

Washer_infeed system:MainTask:Palette conveyor 9 2023.10. 31. 8:25:07
Total number of rungs in routine: 1 C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD
Jog_forward9 Station9_roller_drive:|.Ready  Station9_roller_drive:l.Alarm
0 1 E 1 4 /F

Jog_reverse9
1 E
1 C

Station9_roller_drive:0.Jog

Jog_reverse9 Station9_roller_drive:O.Forward
=l
Jog_forward9 Station9_roller_drive:O.Reverse
4/
MOV
Move
Source 30

Dest Station9_roller_drive:0.FregqCommand
0

(End)
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Resetting - Ladder Diagram
Washer_infeed system:MainTask:Palette conveyor 9
Total number of rungs in routine: 2

Page 57

2023.10. 31. 8:25:08
C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Reset
<Local:1:l.Data.1> Palette_conveyor_9.Aborted Station9_roller_drive:O.ClearFaults
0 1 E 1 E

Palette_conveyor_9.Stopped
£

|
4 L

Paletta allomas

Palette_transfer9.Alarm_of transfer

u

PSCO—

(End)
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Running - Ladder Diagram Page 58

Washer_infeed system:MainTask:Palette conveyor 9 2023.10. 31. 8:25:09

Total number of rungs in routine: 1 C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD
0 PSCO—
(End)
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Stopping - Ladder Diagram Page 59

Washer_infeed system:MainTask:Palette conveyor 9 2023.10. 31. 8:25:11
Total number of rungs in routine: 3 C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD
Stop_button
<Local:1:l.Data.0> Palette_conveyor_9.Stopped
0 ] E L
Palette_cojnv?yor_g.ldle Palette_conveyor 9.Aborted  Palette_conveyor_ 9.Stopped

Palette_conveyor_9.Running
J1E
1 C

2 PSCO—

(End)
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Washer_infeed_system Add-On Instruction Signature Listing Page 60
2023.10. 31. 8:25:12
Data Context: Palette transfer <definition> C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Signature Listing
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Palette_transfer - Instruction Definition Page 61
Washer_infeed system:Add-On Instructions:Palette transfer 2023.10. 31. 8:25:12
Data Context: Palette transfer <definition> C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

(i} Palette_transfer v1.0
Paletta allomas

Available Languages

Relay Ladder

Falette_transfer
— Paletta allomas

Palette_transfer ? ___|—(Start_Conveyor)
Transfer_command ? —(Alarm_of transfer)
Station_inlet_sensor ? —(Station_empty)
Station_outlet_sensor ? —(Transfer_timeout)
Manual_start_conveyor ? —(Inlet_sensor_fault)
Resetbit ? —({Outlet_sensor_fault)
Function Block
Palette_transfer
Paletta dllomas
& Transfer_command Start_Conveyor @
= Station_inlet_sensor Alarm_of_transfer =
= Station_outlet_sensar Station_empty @
& Manual_start_conveyor Transfer_timeouwt [&
& Resethit Inlet_sensor_fault &
Outlet_sensor_faut =
Structured Text
Palette_transfer();
Parameters
Required Name Data Type Usage Description
X Palette transfer Palette transfer InOut Paletta allomas
Enableln BOOL Input
EnableOut BOOL Output
Transfer command BOOL Input
Station_inlet sensor BOOL Input
Station_outlet sensor BOOL Input
Manual_start conveyor BOOL Input
Resetbit BOOL Input
Start Conveyor BOOL Output
Alarm_of transfer BOOL Output
Station_empty BOOL Output
Transfer timeout BOOL Output
Inlet _sensor fault BOOL Output
Outlet_sensor_fault BOOL Output
Start init BOOL Output
Extended Description
Execution
Condition Description

Enableln is true
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Palette_transfer - Instruction Definition Page 62
Washer_infeed system:Add-On Instructions:Palette transfer 2023.10. 31. 8:25:13
Data Context: Palette transfer <definition> C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Revision v1.0 Notes
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Palette_transfer Instruction Definition - Parameter Listing Page 63

Washer_infeed system:Add-On Instructions:Palette transfer 2023.10. 31. 8:25:13
Data Type Size: 44 byte (s) C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD
Data Context: Palette transfer <definition>
Name Default Data Type Scope
Alarm_of _transfer 0 BOOL Palette transfer

Usage: Output Parameter

Required: No

Visible: Yes

External Access: Read/Write

Alarm_of transfer - Palette_transfer/Logic - *4(OTL)

Inlet_sensor_fault 0 BOOL Palette transfer
Usage: Output Parameter
Required: No
Visible: Yes
External Access: None

Inlet_sensor_fault - Palette_transfer/Logic - *1(OTL)

Outlet_sensor_fault 0 BOOL Palette transfer
Usage: Output Parameter
Required: No
Visible: Yes
External Access: None

Outlet _sensor_fault - Palette_transfer/Logic - *1(OTL)

Start_Conveyor 0 BOOL Palette transfer
Usage: Output Parameter
Required: No
Visible: Yes
External Access: Read/Write

Start_Conveyor - Palette_transfer/Logic - *0(OTL), *2(0OTU), 1(XIC)

Start_init 0 BOOL Palette transfer
Usage: Output Parameter
Required: No
Visible: No
External Access: Read Only
Start init - Palette_transfer/Logic - 0(XIC), 2(XIO)
Station_empty 0 BOOL Palette transfer
Usage: Output Parameter
Required: No
Visible: Yes
External Access: Read/Write

Station_empty - Palette_transfer/Logic - *5(OTL), *6(OTU)

Station_inlet_sensor 0 BOOL Palette transfer
Usage: Input Parameter
Required: No
Visible: Yes
External Access: Read/Write

Station_inlet_sensor - Palette_transfer/Logic - O(XIC), 1(XIC), 1(XIO), 5(XIO), 6(XIC)

Station_outlet_sensor 0 BOOL Palette transfer
Usage: Input Parameter
Required: No
Visible: Yes
External Access: Read/Write

Station_outlet sensor - Palette_transfer/Logic - 0(XIC), 1(XIC), 5(XI0), 6(XIC)

Transfer_command 0 BOOL Palette transfer
Usage: Input Parameter
Required: No
Visible: Yes
External Access: Read/Write

Transfer _command - Palette transfer/Logic - O(XIC), 2(X10)
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Palette_transfer Instruction Definition - Parameter Listing Page 64

Washer_infeed system:Add-On Instructions:Palette transfer 2023.10. 31. 8:25:13
Data Type Size: 44 byte (s) C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD
Data Context: Palette transfer <definition>
Transfer_timeout 0 BOOL Palette transfer

Usage: Output Parameter

Required: No

Visible: Yes

External Access: Read/Write

Transfer_timeout - Palette_transfer/Logic - *3(OTL), *4(OTU), 4(XIC)
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Palette_transfer Instruction Definition - Local Tag Listing Page 65

Washer_infeed system:Add-On Instructions:Palette transfer 2023.10. 31. 8:25:13
Data Context: Palette transfer <definition> C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD
Name Default Data Type Scope
Cycle_time 0 DINT Palette transfer
Usage: Local Tag
External Access: Read/Write

Cycle_time - Palette_transfer/Logic - *2(MOV), 3(GRT)

Inlet_sensor_timer TIMER Palette transfer
Usage: Local Tag
External Access: None
Inlet_sensor_timer - Palette_transfer/Logic - *1(TON)

Inlet_sensor_timer.DN 0 BOOL

Inlet_sensor_timerDN - Palette transfer/Logic - 1(XIC)

Outlet_sensor_timer TIMER Palette transfer
Usage: Local Tag
External Access: None
Outlet _sensor_timer - Palette transfer/Logic - *1(TON)

Outlet_sensor_timer.DN 0 BOOL

Outlet_sensor_timer.DN - Palette_transfer/Logic - 1(XIC)

Timer_cycle_time TIMER Palette transfer
Usage: Local Tag
External Access: Read/Write
Timer _cycle_time - Palette_transfer/Logic - *1(TON), *3(RES)
Timer_cycle_time.ACC 0 DINT
Timer _cycle_time. ACC - Palette_transfer/Logic - 2(MOYV)
Timer_cycle_time.DN 0 BOOL

Timer _cycle_time.DN - Palette_transfer/Logic - 3(XIC)
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Palette_transfer Instruction Definition - Logic Routine Page 66

Washer_infeed system:Add-On Instructions:Palette transfer:Logic 2023.10. 31. 8:25:13
Total number of rungs in routine: 7 C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD
Data Context: Palette transfer <definition>
Palette Control
Transfer command  Station_outlet_ sensor  Station_inlet_sensor Start_Conveyor
0 JE 1 E 1 E L
Start_init
1F
1C
Start_Conveyor TON
1 T F Timer On Delay —CEN
Timer Timer_cycle_time
Preset 20000 —CDND)—
Accum 0
Station_inlet_sensor  Station_outlet_sensor TON
] E H E Timer On Delay HCEND)——|
Timer Inlet_sensor_timer
Preset 3000 —CDN)—
Accum 0
Inlet_sensor_timer.DN Inlet_sensor_fault
1 E L
Station_inlet_sensor  Station_outlet_sensor TON
=/ E H E Timer On Delay HCEND)——|
Timer Outlet_sensor_timer
Preset 5000 —CDN)—
Accum 0
Outlet_sensor_timer.DN Outlet_sensor_fault
1 E L
Transfer_command Start_Conveyor
T E
2 =/ B u
Start_init Move MOV
4/ Source Timer_cycle_time.ACC
0
Dest Cycle_time
0
GRT Transfer_timeout
3 Greater Than (A>B) L
Source A Cycle_time
0 Timer_cycle_time
Source B 15000 RES
Timer_cycle_time.DN
1 F
1C
Transfer_timeout Alarm_of _transfer
4 J E L
Transfer_timeout
u
Station_inlet_sensor  Station_outlet_sensor Station_empty
5 1= 4 /[ L
Station_inlet_sensor  Station_outlet_sensor Station_empty
6 1 E 1 E U
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Palette_transfer Instruction Definition - Logic Routine Page 67
Washer_infeed system:Add-On Instructions:Palette transfer:Logic 2023.10. 31. 8:25:13
Total number of rungs in routine: 7 C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD
Data Context: Palette transfer <definition>

(End)
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Palette_transfer_station9 - Instruction Definition
Washer_infeed system:Add-On Instructions:Palette transfer station9
Data Context: Palette transfer station9 <definition>

Page 68
2023.10. 31. 8:25:13
C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

(i} Palette_transfer_station9 v1.0
Paletta allomas

Available Languages

Relay Ladder

Palette_transfer_station9
— Paletta allomas

Palette_transfer_station9 ? ___|—(Start_Conveyor)
Transfer_command ? —(Alarm_of transfer)
Station_inlet_sensor ? —(Station_empty)
Station_outlet_sensor ? —(Transfer_timeout)
Manual_start_conveyor ? —(Inlet_sensor_fault)
Resetbit ? —(Outlet_sensor_fault)
Function Block
Palette_transfer_stationS
Paletta dllomas
& Transfer_command Start_Conveyor @
= Station_inlet_sensor Alarm_of_transfer =
= Station_outlet_sensar Station_empty @
& Manual_start_conveyor Transfer_timeouwt [&
& Resethit Inlet_sensor_fault &
Outlet_sensor_faut =
Structured Text
Palette transfer station9();
Parameters
Required Name Data Type Usage Description
X Palette transfer station9 Palette transfer station9 InOut Paletta allomas
Enableln BOOL Input
EnableOut BOOL Output
Transfer command BOOL Input
Station_inlet sensor BOOL Input
Station_outlet sensor BOOL Input
Manual_start conveyor BOOL Input
Resetbit BOOL Input
Start Conveyor BOOL Output
Alarm_of transfer BOOL Output
Station_empty BOOL Output
Transfer timeout BOOL Output
Inlet _sensor fault BOOL Output
Outlet_sensor_fault BOOL Output
Start init BOOL Output
Extended Description
Execution
Condition Description

Enableln is true
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Palette_transfer_station9 - Instruction Definition Page 69
Washer_infeed system:Add-On Instructions:Palette transfer station9 2023.10. 31. 8:25:14
Data Context: Palette transfer station9 <definition> C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Revision v1.0 Notes
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Palette_transfer_station9 Instruction Definition - Parameter Listing
Washer_infeed system:Add-On Instructions:Palette transfer station9
Data Type Size: 44 byte (s)

Data Context: Palette transfer station9 <definition>

Page 70
2023.10. 31. 8:25:14

C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Name Default Data Type
Alarm_of _transfer 0 BOOL
Usage: Output Parameter
Required: No
Visible: Yes
External Access: Read/Write
Alarm_of transfer - Palette_transfer station9/Logic - *4(OTL)
Inlet_sensor_fault 0 BOOL
Usage: Output Parameter
Required: No
Visible: Yes
External Access: None
Inlet_sensor_fault - Palette_transfer station9/Logic - *1(OTL)
Outlet_sensor_fault 0 BOOL
Usage: Output Parameter
Required: No
Visible: Yes
External Access: None
Outlet _sensor_fault - Palette transfer station9/Logic - *1(OTL)
Start_Conveyor 0 BOOL
Usage: Output Parameter
Required: No
Visible: Yes
External Access: Read/Write

Start_Conveyor - Palette_transfer station9/Logic - *0(OTL), *2(OTU), 1(XIC)

Station_empty 0 BOOL
Usage: Output Parameter
Required: No
Visible: Yes
External Access: Read/Write
Station_empty - Palette_transfer_station9/Logic - *5(OTL), *6(OTU)
Station_inlet_sensor 0 BOOL
Usage: Input Parameter
Required: No
Visible: Yes
External Access: Read/Write

Station_inlet_sensor - Palette_transfer station9/Logic - 0(XIC), 1(XIC), 1(XIO), 5(XI0O), 6(XIC)

Station_outlet_sensor 0 BOOL
Usage: Input Parameter
Required: No
Visible: Yes
External Access: Read/Write

Station_outlet sensor - Palette_transfer station9/Logic - 0(XIC), 1(XIC), 5(X10), 6(XIC)

Transfer_command 0 BOOL
Usage: Input Parameter
Required: No
Visible: Yes
External Access: Read/Write
Transfer _command - Palette transfer station9/Logic - 0(XIC), 2(XIO)
Transfer_timeout 0 BOOL
Usage: Output Parameter
Required: No
Visible: Yes
External Access: Read/Write

Transfer_timeout - Palette_transfer station9/Logic - *3(OTL), *4(OTU), 4(XIC)

Scope
Palette transfer station9

Palette transfer station9

Palette transfer station9

Palette transfer station9

Palette transfer station9

Palette transfer station9

Palette transfer station9

Palette transfer station9

Palette transfer station9
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Palette_transfer_station9 Instruction Definition - Local Tag Listing Page 71

Washer_infeed system:Add-On Instructions:Palette transfer station9 2023.10. 31. 8:25:14
Data Context: Palette transfer station9 <definition> C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD
Name Default Data Type Scope
Cycle_time 0 DINT Palette transfer station9
Usage: Local Tag
External Access: Read/Write

Cycle_time - Palette_transfer station9/Logic - *2(MOYV), 3(GRT)

Inlet_sensor_timer TIMER Palette transfer station9
Usage: Local Tag
External Access: None
Inlet_sensor_timer - Palette_transfer station9/Logic - *1(TON)

Inlet_sensor_timer.DN 0 BOOL

Inlet_sensor_timerDN - Palette transfer station9/Logic - 1(XIC)

Outlet_sensor_timer TIMER Palette transfer station9
Usage: Local Tag
External Access: None
Outlet _sensor_timer - Palette transfer station9/Logic - *1(TON)

Outlet_sensor_timer.DN 0 BOOL

Outlet _sensor_timer.DN - Palette_transfer station9/Logic - 1(XIC)

Timer_cycle_time TIMER Palette transfer station9
Usage: Local Tag
External Access: Read/Write
Timer _cycle_time - Palette_transfer_station9/Logic - *1(TON), *3(RES)
Timer_cycle_time.ACC 0 DINT
Timer _cycle_time. ACC - Palette_transfer station9/Logic - 2(MOV)
Timer_cycle_time.DN 0 BOOL

Timer cycle_time.DN - Palette_transfer station9/Logic - 3(XIC)
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Palette_transfer_station9 Instruction Definition - Logic Routine

Washer infeed system:Add-On Instructions:Palette transfer station9:Logic
Total number of rungs in routine: 7

Data Context: Palette transfer station9 <definition>

Page 72
2023.10. 31. 8:25:14

C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Palette Control

Transfer command  Station_outlet_ sensor  Station_inlet_sensor Start_Conveyor
0 JE 1 E 1 E L
Start_Conveyor TON
1 1 F Timer On Delay —CEN
Timer Timer_cycle_time
Preset 20000 —(DN)—
Accum 0
Station_inlet_sensor  Station_outlet_sensor TON
H E H E Timer On Delay HCEND)——
Timer Inlet_sensor_timer
Preset 3000 —CDN)—
Accum 0

Inlet_sensor_timer.DN
1

Inlet_sensor_fault

il L
Station_inlet_sensor  Station_outlet_sensor TON
=/ H E Timer On Delay HCEND)——|
Timer Outlet_sensor_timer
Preset 5000 —CDN)—
Accum 0
Outlet_sensor_timer.DN Outlet_sensor_fault
1 E L
Transfer_command Start_Conveyor
2 =/ E U
MOV-
Move
Source Timer_cycle_time.ACC
0
Dest Cycle_time
0
GRT Transfer_timeout
3 Greater Than (A>B) L
Source A Cycle_time
0 Timer_cycle_time
Source B 15000 RES

Timer_cycle_time.DN
1=

4 L

Transfer_timeout

Alarm_of _transfer

4 JE

Station_inlet_sensor

Station_outlet_sensor

L

Transfer_timeout
u

Station_empty

5 5/ 5 /fs L
Station_inlet_sensor  Station_outlet_sensor Station_empty

6 1 E 1 E U

(End)
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PowerFlex - Instruction Definition
Washer_infeed system:Add-On Instructions:PowerFlex
Data Context: PowerFlex <definition>

Page 73
2023.10. 31. 8:25:14
C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

[iZ} PowerFlex v1.0

Available Languages

Relay Ladder
PowerFlex
PowerFlex ? B _'::gtan'!
Ready 7 [\stop)
Active 2 .,:Forward]
Py 2 —.j:Reverse]
Reset 2 — (ClearFault)
— (Inverter_fault)
Function Block
PowerFlex
@ Ready Start @
& Active Stop @
= Alarm Forward @=
® Reset Reverse @
ClearFault @
Inverter_fault @
Structured Text
PowerFlex();
Parameters
Required Name Data Type Usage Description
X PowerFlex PowerFlex InOut
Enableln BOOL Input
EnableOut BOOL Output
Ready BOOL Input
Active BOOL Input
Alarm BOOL Input
Reset BOOL Input
AlarmCode  DINT Input
Start BOOL Output
Stop BOOL Output
Forward BOOL Output
Reverse BOOL Output
ClearFault BOOL Output
Start motor BOOL Input

Inverter fault BOOL Output

Extended Description
Execution
Condition Description

Enableln is true

Revision v1.0 Notes
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PowerFlex Instruction Definition - Parameter Listing
Washer_infeed system:Add-On Instructions:PowerFlex
Data Type Size: 8 byte (s)

Data Context: PowerFlex <definition>

Page 74
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Name Default
Active 0
Usage: Input Parameter
Required: No
Visible: Yes
External Access: Read/Write

Active - PowerFlex/Logic - 0(XIO), 1(XIC)

Alarm 0
Usage: Input Parameter
Required: No
Visible: Yes
External Access: Read/Write

Alarm - PowerFlex/Logic - 0(XI10), 2(XIC), 3(XIC)

ClearFault 0
Usage: Output Parameter
Required: No
Visible: Yes
External Access: Read Only
ClearFault - PowerFlex/Logic - *3(OTE)
Forward 0
Usage: Output Parameter
Required: No
Visible: Yes
External Access: Read Only
Forward - PowerFlex/Logic - *0(OTL), *1(OTU)
Inverter_fault 0
Usage: Output Parameter
Required: No
Visible: Yes
External Access: Read/Write

Inverter_fault - PowerFlex/Logic - *2(OTL), *3(OTU)

Ready 0
Usage: Input Parameter
Required: No
Visible: Yes
External Access: Read/Write

Ready - PowerFlex/Logic - 0(XIC)

Reset 0
Usage: Input Parameter
Required: No
Visible: Yes
External Access: Read Only
Reset - PowerFlex/Logic - 3(XIC)

Start 0
Usage: Output Parameter
Required: No
Visible: Yes
External Access: Read/Write

Start - PowerFlex/Logic - *0(OTL), *1(OTU)

Start_motor 0
Usage: Input Parameter
Required: No
Visible: No
External Access: Read/Write

Start_motor - PowerFlex/Logic - 0(XIC), 1(XIO)

Data Type
BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

Scope
PowerFlex

PowerFlex

PowerFlex

PowerFlex

PowerFlex

PowerFlex

PowerFlex

PowerFlex

PowerFlex
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PowerFlex Instruction Definition - Parameter Listing
Washer_infeed system:Add-On Instructions:PowerFlex
Data Type Size: 8 byte (s)

Data Context: PowerFlex <definition>

Page 75
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C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Stop 0
Usage: Output Parameter
Required: No
Visible: Yes
External Access: Read/Write

Stop - PowerFlex/Logic - *1(OTE)

BOOL

PowerFlex
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PowerFlex Instruction Definition - Local Tag Listing
Washer_infeed system:Add-On Instructions:PowerFlex
Data Context: PowerFlex <definition>

Page 76
2023.10. 31. 8:25:15

C:\Users\aljanfri\Desktop\Diplomamunka\Washer infeed system.ACD

Name Default
No Tags Exist

Data Type

Scope
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PowerFlex Instruction Definition - Logic Routine
Washer_infeed system:Add-On Instructions:PowerFlex:Logic
Total number of rungs in routine: 4

Data Context: PowerFlex <definition>
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Start_motor Alarm Active Ready Forward Start
0 — F——=/==d/E=—] [ L L
Start_motor Active Start Forward
1 =/ E ] F u u
Stop

Alarm Inverter_fault
2 H E L
Reset Alarm ClearFault
3 i E i E

Inverter_fault

u

(End)
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Data type Name: Palette transfer

Description:
Paletta allomas

Size: 44 byte(s)

Name Value
Enableln
Enable Input - System Defined Parameter
External Access: Read Only
EnableOut
Enable Output - System Defined Parameter
External Access: Read Only

Transfer_command
External Access: Read/Write

Station_inlet_sensor
External Access: Read/Write

Station_outlet_sensor
External Access: Read/Write

Manual_start_conveyor

External Access: Read/Write
Resetbit
External Access: Read/Write

Start_Conveyor
External Access: Read/Write

Alarm_of _transfer
External Access: Read/Write

Station_empty
External Access: Read/Write

Transfer_timeout
External Access: Read/Write

Inlet_sensor_fault
External Access: None

Outlet_sensor_fault

External Access: None
Start_init
External Access: Read Only

Data Type
BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

Style
Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal
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Data type Name: Palette transfer station9

Description:
Paletta allomas

Size: 44 byte(s)

Name Value
Enableln
Enable Input - System Defined Parameter
External Access: Read Only
EnableOut
Enable Output - System Defined Parameter
External Access: Read Only

Transfer_command
External Access: Read/Write

Station_inlet_sensor
External Access: Read/Write

Station_outlet_sensor
External Access: Read/Write

Manual_start_conveyor

External Access: Read/Write
Resetbit
External Access: Read/Write

Start_Conveyor
External Access: Read/Write

Alarm_of _transfer
External Access: Read/Write

Station_empty
External Access: Read/Write

Transfer_timeout
External Access: Read/Write

Inlet_sensor_fault
External Access: None

Outlet_sensor_fault

External Access: None
Start_init
External Access: Read Only

Data Type
BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

Style
Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal
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Data type Name: PowerFlex
Description:

Size: 8 byte(s)

Name Value
Enableln

Enable Input - System Defined Parameter

External Access: Read Only
EnableOut

Enable Output - System Defined Parameter

External Access: Read Only
Ready

External Access: Read/Write
Active

External Access: Read/Write
Alarm

External Access: Read/Write
Reset

External Access: Read Only
AlarmCode

External Access: Read/Write
Start

External Access: Read/Write
Stop

External Access: Read/Write
Forward

External Access: Read Only
Reverse

External Access: Read Only
ClearFault

External Access: Read Only

Start_motor
External Access: Read/Write

Inverter fault
External Access: Read/Write

Data Type
BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

DINT

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

Style
Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal

Decimal
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STRING - Predefined String Type
Washer_infeed system (Controller)
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Data type Name: STRING
Description:

Size: 88 byte(s)

Name

LEN

External Access:

DATA
External Access:

Value Data Type Style
DINT Decimal
Read/Write
SINT[82] ASCII
Read/Write
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PointIO : Local Modules
E_—I Local: [0] 1769-L19ER-BB1B Washer_infeed_system

Type: 1769-L19ER-BB1B CompactLogix™ Parent: Local
5370 Controller

Vendor: Rockwell Automation/Allen-Bradley Vendor ID: 1

Slot: 0 Electronic Keying: Disabled

Revision: 29.11 Status: Standby

Module Fault: Offline Inhibit Flag Oft

Embedded 1/O : Local Modules
g Local: [1] Embedded Discrete_IO
Type: Embedded 16 Point 24V DC Parent: Local
Sink Input / 16 Point
24V DC Source Output

Vendor: Rockwell Automation/Allen-Bradley Vendor ID: 1
Slot: 1 Electronic Keying: Compatible Keying
Revision: 29.11 Status: Standby
Module Fault: Offline Inhibit Flag Oft
Use Unicast: n/a
Module Defined Value Data Type
Configuration Tag
Local:1:C AB:Embedded DiscretelO:C:0

.Pt00FilterOffOn 1000 INT

.Pt0O0FilterOnOff 1000 INT

.Pt01FilterOffOn 1000 INT

.Pt01FilterOnOff 1000 INT

.Pt02FilterOffOn 1000 INT

.Pt02FilterOnOff 1000 INT

.Pt03FilterOffOn 1000 INT

.Pt03FilterOnOff 1000 INT

.Pt04FilterOffOn 1000 INT

.Pt04FilterOnOff 1000 INT

.Pt0SFilterOffOn 1000 INT

.PtOSFilterOnOff 1000 INT

.Pt06FilterOffOn 1000 INT

.Pt06FilterOnOff 1000 INT

.Pt07FilterOffOn 1000 INT

.Pt07FilterOnOff 1000 INT

.PtO8FilterOffOn 1000 INT

.PtO8FilterOnOff 1000 INT

.Pt09FilterOffOn 1000 INT

.Pt09FilterOnOff 1000 INT

.Pt10FilterOffOn 1000 INT

.Pt10FilterOnOff 1000 INT

.Pt11FilterOffOn 1000 INT

.Pt11FilterOnOft 1000 INT

.Pt12FilterOffOn 1000 INT

.Pt12FilterOnOff 1000 INT

.Pt13FilterOffOn 1000 INT

.Pt13FilterOnOff 1000 INT

.Pt14FilterOffOn 1000 INT

.Pt14FilterOnOff 1000 INT

.Pt15FilterOffOn 1000 INT

.Pt15FilterOnOff 1000 INT

.FaultMode 2#0000_0000_0000 0000 INT

.FaultValue 2#0000_0000_0000_0000 INT

.ProgMode 2#0000_0000_0000 0000 INT

.ProgValue 2#0000_0000_0000_0000 INT

.COSOnOAfEn 2#0000_0000_0000_0000 INT

.COSOffOnEn 2#0000_0000_0000 0000 INT
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Expansion I/0, 4 Modules : Local Modules
(] Local: [2] 1734-IB8/C Input_module_1

Type: 1734-IB8/C 8 Point 10V-28V DC Input, Parent: Local
Sink

Vendor: Rockwell Automation/Allen-Bradley Vendor ID: 1
Slot: 2 Electronic Keying: Compatible Keying
Revision: 3.1 Status: Standby
Module Fault: Offline Inhibit Flag Oft
Use Unicast: n/a
Module Defined Value Data Type
Configuration Tag
Local:2:C AB:1734 _DIS8:C:0

.PtOFilterOffOn 1000 INT

.PtOFilterOnOff 1000 INT

.Pt1FilterOffOn 1000 INT

.Pt1FilterOnOff 1000 INT

Pt2FilterOffOn 1000 INT

.Pt2FilterOnOff 1000 INT

.Pt3FilterOffOn 1000 INT

.Pt3FilterOnOff 1000 INT

.Pt4FilterOffOn 1000 INT

.Pt4FilterOnOff 1000 INT

.Pt5FilterOffOn 1000 INT

.Pt5FilterOnOff 1000 INT

.Pt6FilterOffOn 1000 INT

.Pt6FilterOnOff 1000 INT

.Pt7FilterOffOn 1000 INT

.Pt7FilterOnOff 1000 INT

[l Local: [3] 1734-IB8/C Input_module_2

Type: 1734-IB8/C 8 Point 10V-28V DC Input, Parent: Local
Sink

Vendor: Rockwell Automation/Allen-Bradley Vendor ID: 1
Slot: 3 Electronic Keying: Compatible Keying
Revision: 3.1 Status: Standby
Module Fault: Offline Inhibit Flag Off
Use Unicast: n/a
Module Defined Value Data Type
Configuration Tag
Local:3:C AB:1734 DIS8:C:0

.PtOFilterOffOn 1000 INT

.PtOFilterOnOff 1000 INT

.Pt1FilterOffOn 1000 INT

.Pt1FilterOnOff 1000 INT

.Pt2FilterOffOn 1000 INT

Pt2FilterOnOff 1000 INT

.Pt3FilterOffOn 1000 INT

.Pt3FilterOnOff 1000 INT

.Pt4FilterOffOn 1000 INT

.Pt4FilterOnOff 1000 INT

.PtSFilterOffOn 1000 INT

.PtSFilterOnOff 1000 INT

.Pt6FilterOffOn 1000 INT

.Pt6FilterOnOff 1000 INT

.Pt7FilterOffOn 1000 INT

.Pt7FilterOnOff 1000 INT
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[l Local: [4] 1734-OB8/C Output_module 1

Type: 1734-OB8/C 8 Point Relay Output Parent: Local
N.O./N.C.

Vendor: Rockwell Automation/Allen-Bradley Vendor ID: 1
Slot: 4 Electronic Keying: Compatible Keying
Revision: 3.1 Status: Standby
Module Fault: Offline Inhibit Flag Off
Use Unicast: n/a
Module Defined Value Data Type
Configuration Tag
Local:4:C AB:1734 DO8 NoDiag:C:0

.FaultMode 2#0000_0000 SINT

.PtOFaultMode 0 BOOL

.Pt1FaultMode 0 BOOL

.Pt2FaultMode 0 BOOL

.Pt3FaultMode 0 BOOL

.Pt4FaultMode 0 BOOL

.Pt5FaultMode 0 BOOL

.Pt6FaultMode 0 BOOL

.Pt7FaultMode 0 BOOL

.FaultValue 2#0000_0000 SINT

.PtOFaultValue 0 BOOL

.Pt1FaultValue 0 BOOL

.Pt2FaultValue 0 BOOL

.Pt3FaultValue 0 BOOL

.Pt4FaultValue 0 BOOL

.Pt5FaultValue 0 BOOL

.Pt6FaultValue 0 BOOL

.Pt7FaultValue 0 BOOL

.ProgMode 2#0000_0000 SINT

.PtOProgMode 0 BOOL

.PtIProgMode 0 BOOL

.Pt2ProgMode 0 BOOL

.Pt3ProgMode 0 BOOL

.Pt4ProgMode 0 BOOL

.Pt5SProgMode 0 BOOL

.Pt6ProgMode 0 BOOL

.Pt7ProgMode 0 BOOL

.ProgValue 2#0000_0000 SINT

.PtOProgValue 0 BOOL

.Pt1ProgValue 0 BOOL

.Pt2ProgValue 0 BOOL

.Pt3ProgValue 0 BOOL

.Pt4ProgValue 0 BOOL

.Pt5SProgValue 0 BOOL

.Pt6ProgValue 0 BOOL

.Pt7ProgValue 0 BOOL

[l Local: [5] 1734-OB8/C Output_module 2
Type: 1734-OB8/C 8 Point Relay Output Parent: Local
N.O./N.C.

Vendor: Rockwell Automation/Allen-Bradley Vendor ID: 1
Slot: 5 Electronic Keying: Compatible Keying
Revision: 3.1 Status: Standby
Module Fault: Offline Inhibit Flag Oft
Use Unicast: n/a
Module Defined Value Data Type
Configuration Tag
Local:5:C AB:1734 D08 NoDiag:C:0
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.FaultMode

.PtOFaultMode
.Pt1FaultMode
.Pt2FaultMode
.Pt3FaultMode
.Pt4FaultMode
.Pt5FaultMode
.Pt6FaultMode
.Pt7FaultMode
.FaultValue

.PtOFaultValue
.Ptl1FaultValue
.Pt2FaultValue
.Pt3FaultValue
.Pt4FaultValue
.PtSFaultValue
.Pt6FaultValue
.Pt7FaultValue
.ProgMode

.PtOProgMode
.Pt1ProgMode
.Pt2ProgMode
.Pt3ProgMode
.Pt4ProgMode
.Pt5ProgMode
.Pt6ProgMode
.Pt7ProgMode
.ProgValue

.PtOProgValue
.Pt1ProgValue
.Pt2ProgValue
.Pt3ProgValue
.Pt4ProgValue
.Pt5ProgValue
.Pt6ProgValue
.Pt7ProgValue

Ethernet : Local Modules

2#0000_0000

#0000_0000

#0000_0000

#0000_0000

SO DD DD IODIOINOD OO ODODODIODIONIODODOODODODODODIOIVNODOoDODODOoOODOOCO O

ﬂ PowerFlex 4-E Stationl_roller_drive

Type:
Vendor:
Slot:

Electronic Keying:
Status:

Inhibit Flag

Use Unicast:

PowerFlex 4-E AC Drive via 22-COMM-E
Rockwell Automation/Allen-Bradley
0

Compatible Keying
Standby

Off

Yes

f] PowerFlex 4-E Station2_roller_drive

Type:
Vendor:
Slot:

Electronic Keying:
Status:

Inhibit Flag

Use Unicast:

PowerFlex 4-E AC Drive via 22-COMM-E
Rockwell Automation/Allen-Bradley
0

Compatible Keying
Standby

Oft

Yes

ﬂ PowerFlex 4-E Station3_roller_drive

SINT

BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
SINT

BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
SINT

BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
SINT

BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

Parent:

Vendor ID:

IP Address or Host
Name:

Revision:

Module Fault:
RPI:

Parent:

Vendor ID:

IP Address or Host
Name:

Revision:

Module Fault:
RPI:

Local
1
192.168.1.10

6.1
Offline
20 ms

Local
1
192.168.1.11

6.1
Offline
20 ms
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Type:
Vendor:
Slot:

Electronic Keying:
Status:

Inhibit Flag

Use Unicast:

PowerFlex 4-E AC Drive via 22-COMM-E
Rockwell Automation/Allen-Bradley
0

Compatible Keying
Standby

Oft

Yes

f] PowerFlex 4-E Station9_roller_drive

Type:
Vendor:
Slot:

Electronic Keying:
Status:

Inhibit Flag

Use Unicast:

PowerFlex 4-E AC Drive via 22-COMM-E
Rockwell Automation/Allen-Bradley
0

Compatible Keying
Standby

Oft

Yes

fl ETHERNET-PANELVIEW Washer_conveyor HMI

Type:

Vendor:

IP Address or Host
Name:

Revision:

Module Fault:
RPI:

ETHERNET-PANELVIEW EtherNet/IP
Panelview

Rockwell Automation/Allen-Bradley
192.168.1.50

1.1
Offline
100 ms

Parent:

Vendor ID:

IP Address or Host
Name:

Revision:

Module Fault:
RPI:

Parent:

Vendor ID:

IP Address or Host
Name:

Revision:

Module Fault:
RPI:

Parent:

Vendor ID:
Electronic Keying:

Status:
Inhibit Flag
Use Unicast:

Local
1
192.168.1.12

6.1
Offline
20 ms

Local
1
192.168.1.18

6.1
Offline
20 ms

Local

1
Compatible Keying

Standby
Off
Yes
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Project name: Washer infeed

ot
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Project file name:
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Creation date:
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Project status:

Project number:

Project version:

version 1.0

Authors:
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Project managers:

Inspectors:

Dangerous point/machine:

MQanyag ladamosé adagol6 palya

Documentation:

Biztonsagi kerités - palya kordli fix burkolat
védBajté - nyithatoé véddburkolat
Biztonsagi fényfliggény - paletta bemenet
Véaszstop nyomogombok - vészledllitas

Document:

Version of software:

2.0.8 build 4

Version of standard:

ISO 13849-1:2015, ISO 13849-2:2012
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Options: Use DC intermediate levels for calculation of PFHD (more precise)
[IMTTFD capping for category 4 lower from 2500 to 100 years.

Status: green

Note: There are no warnings listed for this project (or it's subordinate basic

elements).

Print options
Show device details

Show requirements on PL and Category

Show documentations on SF, SB, BL and EL Show parameter documentations on PLr, PL,

Show CCF and DC measures in detail

Contained safety functions

Category, CCF, MTTFD and DC
Show messages

Name: Engedélyezéssel nyithatd biztonsagi ajté és ESTOP reteszelhetd nyomdgomb [Vészledllitas]
Required: PLrd Reached: PL e PFHD [1/h]: 4,8E-8 Status: green

Name: Engedélyezéssel nyithato biztonsagi ajté és ESTOP reteszelhetd nyomdgomb [Vészledllitas ]
Required: PLrd Reached: PL e PFHD [1/h]: 8,9E-9 Status: green

Name: Biztonsagi fénykapu muting funkcioval [Paletta biztonsagos beengedése vészkor

megszakytasa nélkil]

Required: PLr ¢ Reached: PL e PFHD [1/h]: 2,2E-8 Status: green

SISTEMA a free of charge tool from IFA
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Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Identifier of the Safety function:

Vészleallitas

Safety function type:

Safety-related stop function initiated by ESTOP button or opening the
door

Triggering event:

Vészgomb megnyomasa vagy ajé nyitasa

Reaction and
Behaviour on power failure:

Taplevegd lekapcsolasa, fesziiltség lekapcsolasa a motorokrol

Safe state:

Rendszer nyoméasmentes, fesziltségmentes

Operation mode:

normal/beallitas

Demand rate:

napi 2x 43200 sec-ként

Running-on time:

utanfutasi ido

Priority:

Documentation:

Document:

Required Performance Level Safety function
[

PLr (by risk graph):

d

Severity of injury (S): False

Serious (normally irreversible) injury or death

Frequency / exposure times to hazard (F):

Frequent to continuous / exposure time is long

Possibility of avoiding (P):

Possible under specific conditions

Risk graph:

.-52"—':2_’—'31_’ d

Documentation:

Document:
L

Performance Level Safety function
[

‘Reached PL:e

PFHD [1/h]: 4,8E-8

Status / Messages Safety function
[
‘Status:

green

Subsystems (1/3)

=B Name: Monitoring Safety Relay: GSR-DI

Reference designator:

Inventory number:

Device details Subsystem
[
Device Manufacturer:

Rockwell Automation

Device Identifier:

440R-D22R2

Device group:

Guardmaster Safety Relay

Part number: 440R-D22R2

Revision:

Function:

[ Input Logic
] Output [Junknown

SISTEMA a free of charge tool from IFA
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Project name: Washer infeed

ot

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Use case:

Standard Use Case

Description of the
use case:

1) - Some aspects of the diagnostic testing of electromechanical
inputs or outputs are initiated by usage. Therefore the Diagnostic Test
Interval is equal to the time period between the operations of the
device safety function. For devices with electromechanical inputs or
outputs the Diagnostic Test Interval (operating interval) should not
exceed 6 months.

see IEC61508-4 3.8.7 Diagnostic Test interval and EN13849-1 3.1.29
Test rate.

2) - The PFHd given is the sum of the PFHd of the electronic aspects
and the PFHd resulting from the B10d values of the two output relays
based on a maximum usage rate of 8760 operations per year at AC15
1A 230V AC or at DC13 1.5A 24VDC. For greater usage rates or
loads please contact Rockwell Automation for more information.

Documentation Subsystem
[
Documentation:

Document:
L

Performance Level Subsystem
[

PL determination:

Enter PL/PFHD directly (manufacturer ensures compliance with the
requirements of the Category and of the PL)

PL:e

Software suitable up to PL: n.a.

Reached PL: e

PFHD [1/h]: 4,4E-9

Documentation:

‘Mission time [a]: 20

Shortest mission time [a]: 20

Category Subsystem
[

Cat..

4

Category requirements:

fulfilled

Requirements of the Category:

Since the category is given by the manufacturer he is responsible to
satisfy the requirements.

Documentation:

Source (e.g. standard) Category:

‘File:

Status / Messages Subsystem
[

‘Status:

green

Subsystems (2/3)

%E Name: Redundant 700S contactor

Reference designator:

Device details Subsystem
[

Inventory number:

Device Manufacturer:

SISTEMA a free of charge tool from IFA
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Project name: Washer infeed

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Device Identifier:

Device group:

Part number: Revision:

Function: [ Input [ Logic
Output [Junknown

Use case:

Description of the
Use case:

Documentation Subsystem
[

Documentation:

Document:
L

Performance Level Subsystem
[

PL determination: Determine PL/PFHD from Category, MTTFD and DCavg
Software suitable up to PL: n.a.
PL requirements: fulfilled

The PL shall be determined by the estimation of - Behaviour of the safety function under fault conditions (see clause 6)
the following aspects: [fulfilled]
- safety-related software according to clause 4.6 or no software
included [fulfilled]
- systematic failure (see Annex G) [fulfilled]
- Ability to perform a safety function under expected environmental
conditions [fulfilled]

Reached PL: e PFHD [1/h]: 9,1E-10

Documentation:
L

Category Subsystem
[

Cat. 4
Category requirements: fulfilled
Requirements of the Category: - Accordance with relevant standards to withstand the expected

influences. [fulfilled]

- Basic safety principles are being used. [fulfilled]

- Well-tried safety principles are being used. [fulfilled]

- A single fault tolerance and reasonable fault detection are given.
[fulfilled]

- Accumulation of faults does not lead to a loss of the safety function.
[fulfilled]

- MTTFD is at least High. [fulfilled]

- DCavg is at least High; [fulfilled]

- The achieved score of the CCF-rating is at least 65. [fulfilled]

Documentation:

Source (e.g. standard) Category:

‘File:
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Project name: Washer infeed
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File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

MTTFD and Mission time Subsystem
[

MTTFD [a]: 2500 (High)

‘Mission time [a]: 20 Shortest mission time [a]: 20
Diagnostic coverage Subsystem

[

‘DCavg [%]: 99 (High)

Common cause failure Subsystem

[

CCF Points: 65 (fulfilled)

CCF Measures:

- Design / application / experience (15 Points)
Protection against over-voltage, over-pressure, over-current,
over-temperature, etc.

- Design / application / experience (5 Points)
Components used are well-tried.

- Assessment / analysis (5 Points)

For each part of safety related parts of control system a failure mode
and effect analysis has

been carried out and its results taken into account to avoid
common-cause-failures in the design.

- Competence / training (5 Points)
Training of designers to understand the causes and consequences of
common cause failures.

- Environmental (25 Points)

For electrical/electronic systems, prevention of contamination and
electromagnetic disturbances

(EMC) to protect against common cause failures in accordance with
appropriate

standards (e.g. IEC 61326-3-1).

Fluidic systems: filtration of the pressure medium, prevention of dirt
intake, drainage of compressed

air, e.g. in compliance with the component manufacturers’
requirements concerning

purity of the pressure medium.

NOTE For combined fluidic and electric systems, both aspects should
be considered.

- Environmental (10 Points)

Other influences

Consideration of the requirements for immunity to all relevant
environmental influences such

as, temperature, shock, vibration, humidity (e.g. as specified in
relevant standards).

Documentation:

Document:
L

Status / Messages Subsystem
[
‘Status:

green
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Project name: Washer infeed

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Channels / Test channels (1/2)

ZH Name: Channel 1

MTTFD [a]: 2500
Blocks (1/1)

EL Name: Control Relay: 700S-CFB

Reference designator:

Device details Block
[

Inventory number:

Device Manufacturer:

Rockwell Automation

Device Identifier: 700S-CFB
Device group: Relay
Part number: 700S-CFB Revision:
Function: [ Input Logic
Output [J unknown
Technology: unknown
Category: -
Use case: Mechanical Load | - |- |- | -
Description of the 1) B10d value assuming a failure to open is considered a
use case: dangerous failure. If in the application a failure to close is

considered a dangerous failure.

2) Category 1 applies where the combination of the usage
rate and the B10d value results in an MTTFd equal to or
greater than 30 years..

3) The DC value given is for the device used on its own with
no additional monitoring/diagnostic equipment.

An increased value for DC and SFF can be achieved by direct
monitoring i.e. connection of the mechanically linked auxiliary
contacts to external monitoring equipment. In most cases
redundant devices or a second switch-off path this will be
required.

It assumes a maximum diagnostic test interval of 6 months.

It assumes the monitoring all dangerous single fault modes.
The maximum value given will not be achievable if it can be
foreseen that some single faults will not be detected.

Documentation Block
[
Documentation:

Document:
L

MTTFD and Mission time Block
[
MTTFD [a]: 400000 (High)

Mission time [a]: 20 Shortest mission time [a]: 20
B10D [cycles]: 20000000 nop [cycles/a]: 500
Nop parameter: Days: 250 Hours: 24 Seconds: 43200
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Project name: Washer infeed

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Documentation:
L

Diagnostic coverage Block
[
DC [%]: 99 (High)

Documentation:
L

Status / Messages Block
[

‘Status: green

Channels / Test channels (2 / 2)

ZH Name: Channel 2

MTTFD [a]: 2500
Blocks (1/1)

EL Name: Control Relay: 700S-CFB

Reference designator:

Inventory number:

Device details Block
[

Device Manufacturer: Rockwell Automation

Device Identifier: 700S-CFB

Device group: Relay

Part number: 700S-CFB Revision:

Function: [ Input Logic
Output [J unknown

Technology: unknown

Category: -

Use case: Mechanical Load | - |- |- | -

Description of the
use case:

1) B10d value assuming a failure to open is considered a
dangerous failure. If in the application a failure to close is
considered a dangerous failure.

2) Category 1 applies where the combination of the usage
rate and the B10d value results in an MTTFd equal to or
greater than 30 years..

3) The DC value given is for the device used on its own with
no additional monitoring/diagnostic equipment.

An increased value for DC and SFF can be achieved by direct
monitoring i.e. connection of the mechanically linked auxiliary
contacts to external monitoring equipment. In most cases
redundant devices or a second switch-off path this will be
required.

It assumes a maximum diagnostic test interval of 6 months.

It assumes the monitoring all dangerous single fault modes.
The maximum value given will not be achievable if it can be
foreseen that some single faults will not be detected.

Documentation Block
[
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Project name: Washer infeed
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File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Documentation:

Document:
L

MTTFD and Mission time Block
[

MTTFD [a]: 400000 (High)

Mission time [a]: 20

Shortest mission time [a]: 20

B10D [cycles]: 20000000

nop [cycles/a]: 500

Nop parameter:

Days: 250 Hours: 24 Seconds: 43200

Documentation:
L

Diagnostic coverage Block
[

DC [%]: 99 (High)

Documentation:
L

Status / Messages Block
[
‘Status:

green

Subsystems (3/3)

=B Name: Druckaufbau- und Entliftungsventil MS6-SV-1/2-D-10V24P-2M12-SO-AG

Reference designator:

Device details Subsystem
[

Inventory number:

Device Manufacturer:

Festo AG & Co.KG

Device Identifier:

8038491

Device group:

Druckluftaufbereitung

Part number: 8038491 Revision: 1.0
Function: [IInput [1Logic
Output [Junknown
Use case: MS6SV-D mit S1 und S2 | nop=50.000 | - | - | -

Description of the
use case:

PFHD-Wert unter Annahme der mittleren Anzahl jahrlicher
Betatigungen nop von 50.000. Bitte Einschrankung durch B10D-Wert
beachten: B10D=1.800.000 (Annahme B10D=2*B10).

Weitere PFHD-Werte in Abh&ngigkeit der jahrlichen Betétigung
kénnen dem Diagramm "PFHD-Wert MS6-SV-..." in der
Bedienungsanleitung entnommen werden.

Beachten Sie die Betriebszeit (T10D, nach EN ISO 13849-1, C.3)
lhres Ventils. Die Betriebszeit ist abhangig vom
Lebensdauerkennwert (B10D)

und der mittleren Anzahl jahrlicher Betéatigungen (nop) und kann
abhangig von Ihrem Anwendungsfall kirzer ausfallen, als die
angegebene Gebrauchsdauer.

Das Ventil muss spatestens zum Ende der Betriebszeit ausgetauscht
werden.

Documentation Subsystem
[
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File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Documentation:

Weitere Informationen:

Online Datenblatt:
https://www.festo.com/cat/de_de/DKI3WebDataSheet.asp?part=8038
491

Online Datenblatt Produktzuverlassigkeit:
https://www.festo.com/eap/de_de/ReliabilityDatasheet/start.do?partno
=8038491

Supportportal:
https://www.festo.com/net/de_de/SupportPortal/default.aspx?q=80384
91&tab=3

Document:
L

Performance Level Subsystem
[
PL determination:

Enter PL/PFHD directly (manufacturer ensures compliance with the
requirements of the Category and of the PL)

PL:e

Software suitable up to PL: n.a.

Reached PL: e

PFHD [1/h]: 4,3E-8

Documentation:

‘Mission time [a]: 20

Shortest mission time [a]: 20

Category Subsystem
[

Cat..

3

Category requirements:

fulfilled

Requirements of the Category:

Since the category is given by the manufacturer he is responsible to
satisfy the requirements.

Documentation:

Source (e.g. standard) Category:

‘File:

Status / Messages Subsystem
[

‘ Status:

green
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Page 9/31



SISTEMA - Safety Integrity Software Tool for the Evaluation of Machine

Project name: Washer infeed

B
=
-
—

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Identifier of the Safety function:

Vészleallitas

Safety function type:

Safety-related stop function initiated by ESTOP button

Triggering event:

Ajté nyitasa

Reaction and
Behaviour on power failure:

Tapleveg0 lekapcsolasa, fesziiltség lekapcsolasa a motorokrol

Safe state:

Rendszer nyoméasmentes, fesziltségmentes

Operation mode:

normal/beallitas

Demand rate:

napi 10x 8640 sec-ként

Running-on time:

utanfutasi idd

Priority:

Documentation:

Document:

Required Performance Level Safety function
[

PLr (by risk graph):

d

Severity of injury (S): False

Serious (normally irreversible) injury or death

Frequency / exposure times to hazard (F):

Frequent to continuous / exposure time is long

Possibility of avoiding (P):

Possible under specific conditions

Risk graph:

.-52"—':2_’—'31_’ d

Documentation:

Document:
L

Performance Level Safety function
[
‘Reached PL:e

PFHD [L/h]: 8,9E-9

Status / Messages Safety function
[

‘ Status:

green

Subsystems (1/4)

=B Name: Monitoring Safety Relay: GSR-DI

Reference designator:

Device details Subsystem
[

Inventory number:

Device Manufacturer:

Rockwell Automation

Device Identifier:

440R-D22R2

Device group:

Guardmaster Safety Relay

Part number: 440R-D22R2

Revision:

Function:

[ Input Logic
] Output [Junknown

SISTEMA a free of charge tool from IFA
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Project name: Washer infeed

ot

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Use case:

Standard Use Case

Description of the
use case:

1) - Some aspects of the diagnostic testing of electromechanical
inputs or outputs are initiated by usage. Therefore the Diagnostic Test
Interval is equal to the time period between the operations of the
device safety function. For devices with electromechanical inputs or
outputs the Diagnostic Test Interval (operating interval) should not
exceed 6 months.

see IEC61508-4 3.8.7 Diagnostic Test interval and EN13849-1 3.1.29
Test rate.

2) - The PFHd given is the sum of the PFHd of the electronic aspects
and the PFHd resulting from the B10d values of the two output relays
based on a maximum usage rate of 8760 operations per year at AC15
1A 230V AC or at DC13 1.5A 24VDC. For greater usage rates or
loads please contact Rockwell Automation for more information.

Documentation Subsystem
[
Documentation:

Document:
L

Performance Level Subsystem
[

PL determination:

Enter PL/PFHD directly (manufacturer ensures compliance with the
requirements of the Category and of the PL)

PL:e

Software suitable up to PL: n.a.

Reached PL: e

PFHD [1/h]: 4,4E-9

Documentation:

‘Mission time [a]: 20

Shortest mission time [a]: 20

Category Subsystem
[

Cat..

4

Category requirements:

fulfilled

Requirements of the Category:

Since the category is given by the manufacturer he is responsible to
satisfy the requirements.

Documentation:

Source (e.g. standard) Category:

‘File:

Status / Messages Subsystem
[

‘Status:

green

Subsystems (2/4)

%E Name: Redundant 700S contactor

Reference designator:

Device details Subsystem
[

Inventory number:

Device Manufacturer:

SISTEMA a free of charge tool from IFA
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Project name: Washer infeed

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Device Identifier:

Device group:

Part number: Revision:

Function: [ Input [ Logic
Output [Junknown

Use case:

Description of the
Use case:

Documentation Subsystem
[

Documentation:

Document:
L

Performance Level Subsystem
[

PL determination: Determine PL/PFHD from Category, MTTFD and DCavg
Software suitable up to PL: n.a.
PL requirements: fulfilled

The PL shall be determined by the estimation of - Behaviour of the safety function under fault conditions (see clause 6)
the following aspects: [fulfilled]
- safety-related software according to clause 4.6 or no software
included [fulfilled]
- systematic failure (see Annex G) [fulfilled]
- Ability to perform a safety function under expected environmental
conditions [fulfilled]

Reached PL: e PFHD [1/h]: 1E-9

Documentation:
L

Category Subsystem
[

Cat. 4
Category requirements: fulfilled
Requirements of the Category: - Accordance with relevant standards to withstand the expected

influences. [fulfilled]

- Basic safety principles are being used. [fulfilled]

- Well-tried safety principles are being used. [fulfilled]

- A single fault tolerance and reasonable fault detection are given.
[fulfilled]

- Accumulation of faults does not lead to a loss of the safety function.
[fulfilled]

- MTTFD is at least High. [fulfilled]

- DCavg is at least High; [fulfilled]

- The achieved score of the CCF-rating is at least 65. [fulfilled]

Documentation:

Source (e.g. standard) Category:

‘File:
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Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

MTTFD and Mission time Subsystem
[

MTTFD [a]: 2162 (High)

‘Mission time [a]: 20 Shortest mission time [a]: 20
Diagnostic coverage Subsystem

[

‘DCavg [%]: 99 (High)

Common cause failure Subsystem

[

CCF Points: 65 (fulfilled)

CCF Measures:

- Design / application / experience (15 Points)
Protection against over-voltage, over-pressure, over-current,
over-temperature, etc.

- Design / application / experience (5 Points)
Components used are well-tried.

- Assessment / analysis (5 Points)

For each part of safety related parts of control system a failure mode
and effect analysis has

been carried out and its results taken into account to avoid
common-cause-failures in the design.

- Competence / training (5 Points)
Training of designers to understand the causes and consequences of
common cause failures.

- Environmental (25 Points)

For electrical/electronic systems, prevention of contamination and
electromagnetic disturbances

(EMC) to protect against common cause failures in accordance with
appropriate

standards (e.g. IEC 61326-3-1).

Fluidic systems: filtration of the pressure medium, prevention of dirt
intake, drainage of compressed

air, e.g. in compliance with the component manufacturers’
requirements concerning

purity of the pressure medium.

NOTE For combined fluidic and electric systems, both aspects should
be considered.

- Environmental (10 Points)

Other influences

Consideration of the requirements for immunity to all relevant
environmental influences such

as, temperature, shock, vibration, humidity (e.g. as specified in
relevant standards).

Documentation:

Document:
L

Status / Messages Subsystem
[
‘Status:

green
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Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Channels / Test channels (1/2)

ZH Name: Channel 1

MTTFD [a]: 2162
Blocks (1/2)

EL Name: Control Relay: 700S-CFB

Reference designator:

Device details Block
[

Inventory number:

Device Manufacturer:

Rockwell Automation

Device Identifier: 700S-CFB
Device group: Relay
Part number: 700S-CFB Revision:
Function: [ Input Logic
Output [J unknown
Technology: unknown
Category: -
Use case: Mechanical Load | - |- |- | -
Description of the 1) B10d value assuming a failure to open is considered a
use case: dangerous failure. If in the application a failure to close is

considered a dangerous failure.

2) Category 1 applies where the combination of the usage
rate and the B10d value results in an MTTFd equal to or
greater than 30 years..

3) The DC value given is for the device used on its own with
no additional monitoring/diagnostic equipment.

An increased value for DC and SFF can be achieved by direct
monitoring i.e. connection of the mechanically linked auxiliary
contacts to external monitoring equipment. In most cases
redundant devices or a second switch-off path this will be
required.

It assumes a maximum diagnostic test interval of 6 months.

It assumes the monitoring all dangerous single fault modes.
The maximum value given will not be achievable if it can be
foreseen that some single faults will not be detected.

Documentation Block
[
Documentation:

Document:
L

MTTFD and Mission time Block
[
MTTFD [a]: 400000 (High)

Mission time [a]: 20 Shortest mission time [a]: 20
B10D [cycles]: 20000000 nop [cycles/a]: 500
Nop parameter: Days: 250 Hours: 24 Seconds: 43200
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Project name: Washer infeed

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Documentation:
L

Diagnostic coverage Block
[

DC [%]: 99 (High)

Documentation:
L

Status / Messages Block
[

‘ Status:

green

Blocks (2/2)

EL Name: E-Stop Switch: 800FD-MT - Pull to release

Reference designator:

Device details Block
[

Inventory number:

Device Manufacturer:

Rockwell Automation

Device Identifier:

800FD-MT - Pull to release

Device group:

Emergency Stop Device

Part number: 800FD-MT - Pull to release Revision:
Function: Input [ Logic
[] Output [Junknown
Technology: unknown
Category: -
Use case: Standard Use Case

Description of the
use case:

1) - B10d data given is based on a failure of either channel. It
can be used to determine the MTTFd of each single channel.
2) - The data givenis based on some use of fault exclusion in
accordance with EN ISO 13849-2:2012 Table A4.

3) - The DC or SFF value given is for the device used on its
own with no additional monitoring/diagnostic equipment. An
increased value for DC and SFF can be achieved by
connection to specified external monitoring equipment.

4) - Use the lowest value of Mission Time or T10d) for
calculation.

5) - Safe failure = actuating force less than 50% of original
6) - Load conditions - 20mA/24VDC, confidence factor 90%

Documentation Block
[

Documentation:

Document:
L

MTTFD and Mission time Block
[

MTTFD [a]: 2173,8 (High)

Mission time [a]: 20

Shortest mission time [a]: 20

B10D [cycles]: 111000

nop [cycles/a]: 511

SISTEMA a free of charge tool from IFA
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Project name: Washer infeed

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Nop parameter: Days: 250 Hours: 24 Seconds: 42300

Documentation:
L

Diagnostic coverage Block
[
DC [%]: 99 (High)

Documentation:
L

Status / Messages Block
[

‘Status: green

Channels / Test channels (2 / 2)

ZH Name: Channel 2

MTTFD [a]: 2162
Blocks (1/2)

EL Name: Control Relay: 700S-CFB

Reference designator:

Device details Block
[

Inventory number:

Device Manufacturer:

Rockwell Automation

Device Identifier: 700S-CFB

Device group: Relay

Part number: 700S-CFB Revision:

Function: [ Input Logic
Output [J unknown

Technology: unknown

Category: -

Use case: Mechanical Load | - |- |- | -

Description of the
use case:

1) B10d value assuming a failure to open is considered a
dangerous failure. If in the application a failure to close is
considered a dangerous failure.

2) Category 1 applies where the combination of the usage
rate and the B10d value results in an MTTFd equal to or
greater than 30 years..

3) The DC value given is for the device used on its own with
no additional monitoring/diagnostic equipment.

An increased value for DC and SFF can be achieved by direct
monitoring i.e. connection of the mechanically linked auxiliary
contacts to external monitoring equipment. In most cases
redundant devices or a second switch-off path this will be
required.

It assumes a maximum diagnostic test interval of 6 months.

It assumes the monitoring all dangerous single fault modes.
The maximum value given will not be achievable if it can be
foreseen that some single faults will not be detected.
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Project name: Washer infeed

ot

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Documentation Block
[

Documentation:

Document:
L

MTTFD and Mission time Block
[
MTTFD [a]: 400000 (High)

Mission time [a]: 20

Shortest mission time [a]: 20

B10D [cycles]: 20000000

nop [cycles/a]: 500

Nop parameter: Days: 250

Hours: 24 Seconds: 43200

Documentation:
L

Diagnostic coverage Block
[

DC [%]: 99 (High)

Documentation:
L

Status / Messages Block
[

‘ Status:

green

Blocks (2/2)

EL Name: E-Stop Switch: 800FD-MT - Pull to release

Reference designator:

Device details Block
[

Inventory number:

Device Manufacturer:

Rockwell Automation

Device Identifier:

800FD-MT - Pull to release

Device group:

Emergency Stop Device

Part number: 800FD-MT - Pull to release Revision:
Function: Input [ Logic
[] Output [Junknown
Technology: unknown
Category: -
Use case: Standard Use Case

Description of the
use case:

1) - B10d data given is based on a failure of either channel. It
can be used to determine the MTTFd of each single channel.
2) - The data givenis based on some use of fault exclusion in
accordance with EN ISO 13849-2:2012 Table A4.

3) - The DC or SFF value given is for the device used on its
own with no additional monitoring/diagnostic equipment. An
increased value for DC and SFF can be achieved by
connection to specified external monitoring equipment.

4) - Use the lowest value of Mission Time or T10d) for
calculation.

5) - Safe failure = actuating force less than 50% of original

SISTEMA a free of charge tool from IFA
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Project name: Washer infeed

ot

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Description of the
Use case:

6) - Load conditions - 20mA/24VDC, confidence factor 90%

Documentation Block
[
Documentation:

Document:
L

MTTFD and Mission time Block
[

MTTFD [a]: 2173,8 (High)

Mission time [a]: 20

Shortest mission time [a]: 20

B10D [cycles]: 111000

nop [cycles/a]: 511

Nop parameter:

Days: 250 Hours: 24 Seconds: 42300

Documentation:
L

Diagnostic coverage Block
[
DC [%]: 99 (High)

Documentation:
L

Status / Messages Block
[
‘Status:

green

Subsystems (3/4)

=B Name: Monitoring Safety Relay: GSR-EM

Reference designator:

Inventory number:

Device details Subsystem
[
Device Manufacturer:

Rockwell Automation

Device Identifier:

440R-EM4R2

Device group:

Guardmaster Safety Relay

Part number: 440R-EM4R2 Revision:
Function: [ Input Logic

] Output [Junknown
Use case: Standard Use Case

Description of the
use case:

1) - Some aspects of the diagnostic testing of electromechanical
inputs or outputs are initiated by usage. Therefore the Diagnostic Test
Interval is equal to the time period between the operations of the
device safety function. For devices with electromechanical inputs or
outputs the Diagnostic Test Interval (operating interval) should not
exceed 6 months.

see IEC61508-4 3.8.7 Diagnostic Test interval and EN13849-1 3.1.29
Test rate.

2) - The PFHd given is the sum of the PFHd of the electronic aspects
and the PFHd resulting from the B10d values of the two output relays
based on a maximum usage rate of 8760 operations per year at AC15
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Project name: Washer infeed

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Description of the
use case:

1A 230V AC or at DC13 1.5A 24VDC. For greater usage rates or
loads please contact Rockwell Automation for more information.

Documentation Subsystem
[
Documentation:

Document:
L

Performance Level Subsystem
[

PL determination:

Enter PL/PFHD directly (manufacturer ensures compliance with the
requirements of the Category and of the PL)

PL:e

Software suitable up to PL: n.a.

Reached PL: e

PFHD [1/h]: 1,8E-9

Documentation:

‘Mission time [a]: 20

Shortest mission time [a]: 20

Category Subsystem
[

Cat..

4

Category requirements:

fulfilled

Requirements of the Category:

Since the category is given by the manufacturer he is responsible to
satisfy the requirements.

Documentation:

Source (e.g. standard) Category:

‘File:

Status / Messages Subsystem
[

‘ Status:

green

Subsystems (4/4)

=SB Name: Guard Locking Interlock Switch: TLS-Z GD2

Reference designator:

Device details Subsystem
[

Inventory number:

Device Manufacturer:

Rockwell Automation

Device Identifier:

TLS-Z GD2

Device group:

Guard Locking Switch

Part number: TLS-Z GD2 Revision:

Function: Input [JLogic
Output []unknown

Use case: Standard Use Case
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Project name: Washer infeed

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Engedélyezéssel nyithatd biztonsagi ajtéo és ESTOP reteszelhetd nyomégomb

Description of the
use case:

1) - The data is given for door monitoring and OSSD switching
capability of the TLSZR/L-GD2
2) - Mechanical life = 1000000 cycles

Documentation Subsystem
[

Documentation:

Document:
L

Performance Level Subsystem
[
PL determination:

Enter PL/PFHD directly (manufacturer ensures compliance with the
requirements of the Category and of the PL)

PL:e

Software suitable up to PL: n.a.

Reached PL: e

PFHD [1/h]: 1,7E-9

Documentation:

‘Mission time [a]: 20

Shortest mission time [a]: 20

Category Subsystem
[

Cat..

4

Category requirements:

fulfilled

Requirements of the Category:

Since the category is given by the manufacturer he is responsible to
satisfy the requirements.

Documentation:

Source (e.g. standard) Category:

‘File:

Status / Messages Subsystem
[
‘ Status:

green
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Project name: Washer infeed H

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Biztonsagi fénykapu muting funkciéval

Identifier of the Safety function: Paletta biztonsagos beengedése vészkdr megszakytasa nélkil
Safety function type: Safety-related stop function initiated if muting is not ok
Triggering event: Muting timing not right

Reaction and Tapleveg0 lekapcsolasa, fesziiltség lekapcsolasa a motorokrol
Behaviour on power failure:

Safe state: Rendszer nyomasmentes, fesziltségmentes

Operation mode: normal/bedllitas

Demand rate: napi 10x 8640 sec-ként

Running-on time: 1500 57 sec-enként

Priority:

Documentation:

Document:

Required Performance Level Safety function
[

PLr (by risk graph): c

Severity of injury (S): True Slight (normally reversible) injury

Frequency / exposure times to hazard (F): Frequent to continuous / exposure time is long
Possibility of avoiding (P): Scarcely possible

Risk graph:

&S, p—F, —p—=P,—p| C

Documentation:

Document:
L

Performance Level Safety function
[
‘Reached PL:e PFHD [1/h]: 2,2E-8

Status / Messages Safety function
[

‘Status: green

Subsystems (1/3)

=B Name: Monitoring Safety Relay: GSR-DIS

Reference designator: Inventory number:

Device details Subsystem
[

Device Manufacturer: Rockwell Automation
Device Identifier: 440R-D22S2
Device group: Guardmaster Safety Relay
Part number: 440R-D22S2 Revision:
Function: [ Input Logic
] Output [Junknown
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Project name: Washer infeed H

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Biztonsagi fénykapu muting funkciéval

Use case:

Standard Use Case

Description of the
use case:

Documentation Subsystem
[

Documentation:

Document:
L

Performance Level Subsystem
[

PL determination:

Enter PL/PFHD directly (manufacturer ensures compliance with the
requirements of the Category and of the PL)

PL:e

Software suitable up to PL: n.a.

Reached PL: e

PFHD [1/h]: 4,4E-9

Documentation:

‘Mission time [a]: 20

Shortest mission time [a]: 20

Category Subsystem
[

Cat..

4

Category requirements:

fulfilled

Requirements of the Category:

Since the category is given by the manufacturer he is responsible to
satisfy the requirements.

Documentation:

Source (e.g. standard) Category:

‘File:

Status / Messages Subsystem
[

‘ Status:

green

Subsystems (2/3)

=SB Name: Light Curtain: GuardShield 450L-B, 450L-E

Reference designator:

Device details Subsystem
[

Inventory number:

Device Manufacturer:

Rockwell Automation

Device Identifier:

450L-B4FNxXYD, 450L-B4HNXYD, 450L-E4FLXYD, 450L-E4HLXYD

Device group:

Safety Light Curtain

Part number: 450L-B4FNxYD, 450L-B4HNXYD, 450L-E4FLXYD, Revision:

450L-E4HLXYD

Function: Input [JLogic
] Output [Junknown
Use case: Standard Use Case
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Project name: Washer infeed H

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

= Safety function: Biztonsagi fénykapu muting funkciéval

Description of the
use case:

Documentation Subsystem
[

Documentation:

Document:
L

Performance Level Subsystem
[

PL determination: Enter PL/PFHD directly (manufacturer ensures compliance with the
requirements of the Category and of the PL)

PL:e Software suitable up to PL: n.a.

Reached PL: e PFHD [1/h]: 1,3E-8

Documentation:

‘Mission time [a]: 20 Shortest mission time [a]: 20

Category Subsystem
[

Cat. 4
Category requirements: fulfilled
Requirements of the Category: Since the category is given by the manufacturer he is responsible to

satisfy the requirements.

Documentation:

Source (e.g. standard) Category:

‘File:

Status / Messages Subsystem
[

‘Status: green

Subsystems (3/3)

%E Name: Redundant 100S-C contactors

Reference designator: Inventory number:

Device details Subsystem
[

Device Manufacturer:

Device Identifier:

Device group:

Part number: Revision:

Function: [IInput [1Logic
Output []unknown

Use case:

Description of the
use case:
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Project name: Washer infeed

ot

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Biztonsagi fénykapu muting funkciéval

Documentation Subsystem
[

Documentation:

Document:
L

Performance Level Subsystem
[
PL determination:

Determine PL/PFHD from Category, MTTFD and DCavg

Software suitable up to PL:

n.a.

PL requirements:

fulfilled

The PL shall be determined by the estimation of
the following aspects:

- Behaviour of the safety function under fault conditions (see clause 6)
[fulfilled]

- safety-related software according to clause 4.6 or no software
included [fulfilled]

- systematic failure (see Annex G) [fulfilled]

- Ability to perform a safety function under expected environmental
conditions [fulfilled]

Reached PL: e

PFHD [1/h]: 4,7E-9

Documentation:
L

Category Subsystem
[

Cat..

4

Category requirements:

fulfilled

Requirements of the Category:

- Accordance with relevant standards to withstand the expected
influences. [fulfilled]

- Basic safety principles are being used. [fulfilled]

- Well-tried safety principles are being used. [fulfilled]

- A single fault tolerance and reasonable fault detection are given.
[fulfilled]

- Accumulation of faults does not lead to a loss of the safety function.
[fulfilled]

- MTTFD is at least High. [fulfilled]

- DCavg is at least High; [fulfilled]

- The achieved score of the CCF-rating is at least 65. [fulfilled]

Documentation:

Source (e.g. standard) Category:

‘File:

MTTFD and Mission time Subsystem
[

MTTFD [a]: 491,5 (High)

‘Mission time [a]: 20 Shortest mission time [a]: 20
Diagnostic coverage Subsystem

[

‘DCavg [%]: 99 (High)

Common cause failure Subsystem
[

SISTEMA a free of charge tool from IFA

Page 24 /31



SISTEMA - Safety Integrity Software Tool for the Evaluation of Machine u Hr
o

Project name: Washer infeed

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Biztonsagi fénykapu muting funkciéval

CCF Points: 65 (fulfilled)

CCF Measures: - Design / application / experience (15 Points)
Protection against over-voltage, over-pressure, over-current,
over-temperature, etc.

- Design / application / experience (5 Points)
Components used are well-tried.

- Diversity (20 Points)

Different technologies/design or physical principles are used, for
example:

— first channel electronic or programmable electronic and second
channel electromechanical

hardwired,

— different initiation of safety function for each channel (e.g. position,
pressure, temperature),

and/or

digital and analog measurement of variables (e.g. distance, pressure
or temperature)

and/or

Components of different manufactures.

- Separation / Segregation (15 Points)

Physical separation between signal paths, for example:

— separation in wiring/piping;

— detection of short circuits and open circuits in cables by dynamic
test;

— separate shielding for the signal path of each channel;

— sufficient clearances and creepage distances on printed-circuit
boards.

- Environmental (10 Points)

Other influences

Consideration of the requirements for immunity to all relevant
environmental influences such

as, temperature, shock, vibration, humidity (e.g. as specified in
relevant standards).

Documentation:

Document:
L

Status / Messages Subsystem
[
‘Status: green

Channels / Test channels (1/2)

ZH Name: Channel 1

MTTFD [a]: 491,5
Blocks (1/2)

EL Name: Output Contactor: 100S-C60 to C97 - Mechanical

Reference designator: Inventory number:

Device details Block
[
Device Manufacturer: Rockwell Automation
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File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Biztonsagi fénykapu muting funkciéval

Device Identifier:

100S-C60 to C97

Device group: Contactor
Part number: 100S-C60 to C97 Revision:
Function: [ Input [ Logic
Output [Junknown
Technology: unknown
Category: -
Use case: Failure to open = dangerous fault | - | - | - | -

Description of the
use case:

1) B10d value calculated with AC 3 motor. 2) - Category 1
applies where the combination of the usage rate and the
B10D value results in an MTTFd equal to or greater than 30
years.3) - The DC value given is for the device used on its own
with no additional monitoring/diagnostic equipment. An
increased value for DC can be achieved by direct monitoring
i.e. connection of the mechanically linked auxiliary contacts to
external monitoring equipment. In most cases redundant
devices or a second switch-off path this will be required. It
assumes a maximum diagnostic test interval of 6 months. It
assumes the monitoring all dangerous single fault modes. The
maximum value given will not be achievable if it can be
foreseen that some single faults will not be detected.

Documentation Block
[

Documentation:

Document:
L

MTTFD and Mission time Block
[

MTTFD [a]: 470000 (High)

Mission time [a]: 20

Shortest mission time [a]: 20

B10D [cycles]: 12000000

nop [cycles/a]: 255

Nop parameter: Days: 250

Hours: 24 Seconds: 84600

Documentation:
L

Diagnostic coverage Block
[

DC [%]: 99 (High)

Documentation:
L

Status / Messages Block
[
‘Status:

green

Blocks (2/2)

EL Name: Standard product (non-safety): OPTICAL SENSORS - RIGHTSIGHT - 42EF-B1JBBC-F4

Reference designator: Inventory number:
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Project name: Washer infeed

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Biztonsagi fénykapu muting funkciéval

Device details Block
[

Device Manufacturer:

Rockwell Automation

Device Identifier:

42EF-B1JBBC-F4

Device group:

Optical Sensor

Part number: 42EF-B1JBBC-F4 Revision:
Function: Input [ Logic
[]Ooutput [Junknown
Technology: unknown
Category: -
Use case: Standard Use Case
Description of the *1 - Products in this part of the library are not specifically
use case: intended as safety devices, and the associated data

represents reliability data. For this product any use of the
terms MTTFd, B10d, T10d or PFHd does not relate to a failure
to danger. It relates only to a failure that results in the ON
state of the outputs. The user assumes all costs and liability
for any decision on whether a failure that results in the ON
state of the outputs could be dangerous.

*2 - For this data, a conservative approach is taken by
representing MTTFd by the total MTTF, and representing the
B10d by the total B10 value.

*3 - The user assumes all costs and liability for any decision to
use these products as part of a functional safety related
system

Please review important Access Terms and Conditions at
Information -LEGAL NOTICES with regard to the RA SISTEMA
Library.

Documentation Block
[

Documentation: This product is not specifically intended as a safety device and
the given data represents reliability data. Any use of the terms
MTTFd, B10D, T10D or PFHd does not relate to a failure to
danger. The user assumes all costs and liability for any
decision to use these products as part of a functional safety
related system and on what represents a failure danger.

Document:
L

MTTFD and Mission time Block
[
MTTFD [a]: 492 (High)

Mission time [a]: 20 Shortest mission time [a]: 20

Rate of dangerous failure [FIT]: 232

Documentation:
L

Diagnostic coverage Block
[
DC [%]: 99 (High)

Documentation:
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Project name: Washer infeed

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

Safety function: Biztonsagi fénykapu muting funkciéval

Status / Messages Block
[

‘Status: green

Channels / Test channels (2 / 2)

ZH Name: Channel 2

MTTFD [a]: 491,5
Blocks (1/2)

EL Name: Output Contactor: 100S-C60 to C97 - Mechanical

Reference designator:

Inventory number:

Device details Block
[
Device Manufacturer:

Rockwell Automation

Device Identifier:

100S-C60 to C97

Device group: Contactor
Part number: 100S-C60 to C97 Revision:
Function: [ Input [J Logic
Output [J unknown
Technology: unknown
Category: -
Use case: Failure to open = dangerous fault | - | - | - | -

Description of the
use case:

1) B10d value calculated with AC 3 motor. 2) - Category 1
applies where the combination of the usage rate and the
B10D value results in an MTTFd equal to or greater than 30
years.3) - The DC value given is for the device used on its own
with no additional monitoring/diagnostic equipment. An
increased value for DC can be achieved by direct monitoring
i.e. connection of the mechanically linked auxiliary contacts to
external monitoring equipment. In most cases redundant
devices or a second switch-off path this will be required. It
assumes a maximum diagnostic test interval of 6 months. It
assumes the monitoring all dangerous single fault modes. The
maximum value given will not be achievable if it can be
foreseen that some single faults will not be detected.

Documentation Block
[
Documentation:

Document:
L

MTTFD and Mission time Block
[

MTTFD [a]: 470000 (High)

Mission time [a]: 20

Shortest mission time [a]: 20

B10D [cycles]: 12000000

nop [cycles/a]: 255
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Safety function: Biztonsagi fénykapu muting funkciéval

Nop parameter:

Hours: 24 Seconds: 84600

Documentation:
L

Diagnostic coverage Block
[
DC [%]: 99 (High)

Documentation:
L

Status / Messages Block
[

‘Status:

green

Blocks (2/2)

EL Name: Standard product (non-safety): OPTICAL SENSORS - RIGHTSIGHT - 42EF-B1JBBC-F4

Reference designator:

Device details Block
[

Inventory number:

Device Manufacturer:

Rockwell Automation

Device Identifier:

42EF-B1JBBC-F4

Device group:

Optical Sensor

Part number: 42EF-B1JBBC-F4 Revision:
Function: Input [ Logic
[] Output [Junknown
Technology: unknown
Category: -
Use case: Standard Use Case

Description of the
use case:

*1 - Products in this part of the library are not specifically
intended as safety devices, and the associated data
represents reliability data. For this product any use of the
terms MTTFd, B10d, T10d or PFHd does not relate to a failure
to danger. It relates only to a failure that results in the ON
state of the outputs. The user assumes all costs and liability
for any decision on whether a failure that results in the ON
state of the outputs could be dangerous.

*2 - For this data, a conservative approach is taken by
representing MTTFd by the total MTTF, and representing the
B10d by the total B10 value.

*3 - The user assumes all costs and liability for any decision to
use these products as part of a functional safety related
system

Please review important Access Terms and Conditions at
Information -LEGAL NOTICES with regard to the RA SISTEMA
Library.

Documentation Block
[

Documentation:

This product is not specifically intended as a safety device and
the given data represents reliability data. Any use of the terms
MTTFd, B10D, T10D or PFHd does not relate to a failure to
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Safety function: Biztonsagi fénykapu muting funkciéval

Documentation:

danger. The user assumes all costs and liability for any
decision to use these products as part of a functional safety
related system and on what represents a failure danger.

Document:
L

MTTFD and Mission time Block
[
MTTFD [a]: 492 (High)

Mission time [a]: 20

Shortest mission time [a]: 20

Rate of dangerous failure [FIT]: 232

Documentation:
L

Diagnostic coverage Block
[

DC [%]: 99 (High)

Documentation:
L

Status / Messages Block
[

‘ Status:

green
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SISTEMA - Safety Integrity Software Tool for the Evaluation w IFA
of Machine Applications Institut fiir Arbeitsschutz der

Deutschen Gesetzlichen Unfallversicherung
Project name: Washer infeed

File date: 12/10/2023 14:53:14 Report date: 2023. 10. 12. Checksum: 74dbb1334dc54f85a65bb2f10f645573

EXCLUSION OF LIABILITY

Care has been taken in production of the software SISTEMA, which corresponds to the state of the art. It is made
available to users free of charge.

Die Software wurde gemaf dem Stand von Wissenschaft und Technik sorgfaltig erstellt. Sie wird dem Nutzer
unentgeltlich zur Verfigung gestelit.

Die Haftung des IFAs/ DGUV ist damit auf Vorsatz und grobe Fahrlassigkeit (8 521 BGB) bzw. bei Sach- und
Rechtsmangel auf arglistig verschwiegene Fehler beschrankt (523, 524 BGB).

The IFA undertakes to keep its website free of viruses; nevertheless, no guarantee can be given that the software and
information provided are virus-free. The user is therefore advised to take appropriate security precautions and to use a
virus scanner prior to downloading software, documentation or information.

CONTACT

Institute for Occupational Health and Safety of German Social Accident Insurance (IFA)
Division 5: Accident Prevention / Product Safety

Alte Heerstr. 111, 53757 Sankt Augustin

E-mail: sistema@dguv.de

www.dguv.defifa (Webcode €561582)

Name in block letters: Date, signature:
Authors Authors
Inspectors Inspectors
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NYILATKOZAT

Frindik Janos (hallgatd, Neptun azonositéja: E85Y6B) konzulenseként nyilatkozom arrél, hogy
a zardédolgozatot/szakdolgozatot/diplomadolgozatot/portféliot! attekintettem, a hallgatét az
irodalmi forrasok korrekt kezelésének kovetelményeirdl, jogi és etikai szabdlyairdl
tdjékoztattam.

A zarddolgozatot/szakdolgozatot/diplomadolgozatot/portfdlidt a zardvizsgan torténd
védésre javaslom / nem javaslom?.

A dolgozat allam- vagy szolgdlati titkot tartalmaz: igen nem*3

Go6dolls, 2023. oktdber 30.

Sdoe 1.

Mayerné Sarkozi Eszter
egyetemi adjunktus
belsé konzulens
MATE SZIC Mszaki Intézet
Mechatronika Tanszék

1 A megfeleld dolgozattipus meghagyasa mellett a tébbi tipus térlendé.
2 A megfelel8 aldhuzandd.
3 A megfelel aldhtzandé.



IVIATE Szervezeti és Miikodési Szabalyzat

11l. Hallgatéi Kovetelményrendszer

11l.1. Tanulmanyi és Vizsgaszabalyzat

6.13. sz. fiiggeléke: A MATE egységes szakdolgozat /

diplomadolgozat / zarddolgozat / portfolio készitési utmutatdja

4.2. sz. melléklete: Nyilatkozat a zarédolgozat/szakdolgozat/diplomadolgozat/portfélié nyilvanos

,,,,,,,

NYILATKOZAT

a zarédolgozat/szakdolgozat/diplomadolgozat/portfélio? nyilvanos hozzaférésérél és
eredetiségéral

A hallgaté neve: FeINplL Fa ’UOS

A Hallgato Neptun kodja: €5 5)/6‘[3

A dolgozat cime: Hu’& uyao /a/o/a m OSOI ao/aﬂc/afalnai’ aLIﬁWGﬁZﬁ//G;A
A megjelenés éve: 2 02 _'{ 7 7

A konzulens intézetének neve: /(//4 It /(‘{C(//SZQ Z(' /I/H[CQ Cf

A konzulens tanszékének a neve: M@oﬁaﬁOuLZa Toun 326.’(

Kijelentem, hogy az altalam benyujtott

zarodolgozat/szakdolgozat/diplomadolgozat/portfolio? egyéni, eredeti jelleg(, sajat szellemi
alkotdsom. Azon részeket, melyeket mds szerz6k munkajabdl vettem at, egyértelmilen
megjeloltem, és az irodalomjegyzékben szerepeltettem.

Ha a fenti nyilatkozattal val6tlant allitottam, tudomasul veszem, hogy a zarévizsga-bizottsag a
zarovizsgabodl kizar és a zardvizsgat csak Uj dolgozat készitése utan tehetek.

A leadott dolgozat, mely PDF dokumentum, szerkesztését nem, megtekintését és nyomtatasat
engedélyezem.

Tudomasul veszem, hogy az 4dltalam készitett dolgozatra, mint szellemi alkotas
felhasznalasara, hasznositdsara a Magyar Agrar- és Elettudomanyi Egyetem mindenkori
szellemitulajdon-kezelési szabalyzatdban megfogalmazottak érvényesek.

Tudomasul veszem, hogy dolgozatom elektronikus valtozata feltoltésre keriil a Magyar Agrar-
és Elettudomanyi Egyetem konyvtéri repozitori rendszerébe. Tudomasul veszem, hogy a
megvédett és

- nem titkositott dolgozat a védést koveten

- titkositasra engedélyezett dolgozat a benyujtasatél szamitott 5 év eltelte utan
nyilvanosan elérhetd és kereshetd lesz az Egyetem konyvari repozitori rendszerében.

Kelt: L202% év 40 ho 31 nap
Pl i

Hallgatd aldirasa

1 A megfeleld dolgozattipus meghagydsa mellett a tobbi tipus torlendd.
2 A megfeleld dolgozattipus meghagydsa mellett a tébbi tipus torlends.



