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SOURCE CONVEYOR SORTING V3.25.1

KAPITOLA 1
| PFehled zdrojového kédu source overview

Program je napsany ve Structured Text podle IEC 61131-3 a béZi v CODESYS Control Win V3.5 SP22;
Factory 1/0 2.5.9 simuluje stroj a vystupuje jako OPC server. Kod je rozdéleny do 24 objektli (POU) — ve
vypisu jsou ve stejném poradi jako v projektu.

1.1 Kéd v éislech

24 11 5 5 2 1913

objektli POU v funkénich blokd funkci datovych typd - 4 globalni listy fadki kodu bez
projektu ENUM, 1 proménnych komentard
STRUCT

1.2 Pofradi scanu a volané bloky

10

20

Bezpecnost
Stop

30
Citage vyroby

40

Poruchy - nouze
HARD STOP

50

Procesni bloky

Polarita Retro

v

60 70 80

95

dalsi scan
F_NextMode Vystupy podle Véze - sirény Historie alarm Mode
rezimu
krok 50: Cycle - StartDelay - PickPlace - PalletFeed - PathwD_* (5x)
Hlavni program PLC _PRG_ST prochéazi kroky 10-95 v kazdém scanu ve stejném poradi; kroky jsou v kédu oznacené hlavickami.
KROK CO SE DEJE VOLANE POU
10 Retro_S1..S4 (light-operate) pfevedeny na *_Present. -
15 Dvoupolohovy voli¢ Auto / Manual z HMI. —
20 Slouceni tlacitek s HMI, hrany Reset / Drain, zapadka Stop. FB_SafetyInterlock
30 Sest ¢itadd vyroby, rezim ze zagatku scanu. FB ProductionCounter x 6
40 Poruchy watchdogl, HARD STOP a vynuceni EMERGENCY - -
ModeThisScan.
50 Procesni bloky v rezimu AUTO a DRAINING. FB SortingCycle - FB StartDelay -
FB PickPlace - FB PalletFeed -
FB PathWatchdog x 5
60 Rezim pro dalSi scan. F_NextMode
70 Vystupy podle ModeThisScan, HARD STOP vétvi EMERGENCY. =
80 Sveételné véze a sirény. F TowerColors - FB Blink - FB_ PulseAlarm x
5 - FB TimedAlarm
920 Stavoveé texty pro HMI. -
95 Historie alarm{ — pozorovatel, nic nezapisuje zpét. FB_AlarmHistory - F_FormatAlarmTime

1 Prehled zdrojového kédu
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1.3 Prehled POU

POU TYP

DATOVE TYPY

E Mode ENUM
E SortState ENUM
E WeightClass ENUM
E PickPlaceState ENUM
ST _AlarmEntry STRUCT

GLOBALNI PROMENNE

GVL GVL
GVL HMI GVL
FUNKCE

F ClassifyWeight Funkce
F NextMode Funkce
F TowerColors Funkce
F Pad2 Funkce
F FormatAlarmTime Funkce

FUNKCNI BLOKY

FB SafetyInterlock Funkeéni blok
FB ProductionCounter Funkeéni blok
FB SortingCycle Funkéni blok
FB PickPlace Funkéni blok
FB PalletFeed Funkeni blok
FB PathWatchdog Funkéni blok
FB StartDelay Funkéni blok
FB Blink Funkéni blok
FB_PulseAlarm Funkéni blok
FB_TimedAlarm Funkeni blok
FB_AlarmHistory Funkeéni blok
HLAVNI PROGRAM

PLC PRG ST Program

1 Prehled zdrojového kodu

UCEL

Provozni rezim linky
Stavy tfidiciho cyklu
Hmotnostni tfida S/ M/ L
Stavy manipulatoru PnP1

Radek historie alarmd

1/0, Citace, alarmy, zobrazeni

Povely obsluhy z HMI

Klasifikace hmotnosti
Prechodové tabulka rezimd
Barvy svételnych veézi
Cislo na dva znaky

Format ¢asu alarmu

Nouze, dvefe, zapadka Stop
Cita¢ udalosti

Tridici cyklus

Manipulator PnP1

Paletovy privod

Hlidani useku (FIFO)
Zpozdéni startu 3 s

Blikani vézi

Siréna — pipnuti

Siréna — souvisly tén

Historie alarm(

Hlavni program

FSD

kap. 3,9
kap. 5
kap. 6
kap. 7

kap. 13.3
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kap. 12, 13 - pfil. A.6
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SOURCE CONVEYOR SORTING V3.25.1

1.4 Konvence a ¢teni vypisu

VZOR VYZNAM PRIKLAD

E - ST_ Vyctovy typ (qualified_only) - struktura E Mode.MODE_AUTO

F_ Funkce — bez vnitfniho stavu F_NextMode

FB Funkeni blok; instance bez pfedpony FB_PathWatchdog - PathwD_S
GVL. Fyzicka I/O, ¢itaCe, zobrazovaci proménné GVL.Retro S1

* Cmd_HMI Povel z HMI, nikdy namapovany na I/O Start Cmd HMI

Man_* Ruéni vstup obsluhy pro MANUAL Man_Conv2

Dis * - CounterDis * Zobrazovaci proménnd, ¢te jen HMI Dis SystemText

Raw* - * Present Surovy vstup a jeho opravena podoba Retro S1 Present

R * Detektor nabézné hrany (R_TRIG) R Reset

T * - *Tmr Casova konstanta - asovaé TON T STOP DRAIN - DrainTmr
Fault * - InFlight * Porucha zdroje - pocet kust na tseku Fault ExitPath S
DEKLARACE A HLAVICKA POU BARVY VYPISU
IMPLEMENTACE KomentaF PURPOSE - NOTES - FSD Kli¢ova slova tuéng, typy navy,
Kazdé POU je rozdélené jako v editoru REF : i8el, nezfejmé souvislosti a komentare $ed&. Komentare jsou
CODESYS: deklarace (hlavicka, kapitoly (ch.) & pfilohy (app.) funk&ni anglicky.

proménné) a implementace, obé s specifikace.

vlastnim Gislovanim radka.

Rozsah: bezpecnostni funkce jsou v projektu realizovany standardni logikou PLC v simulaci. Realna instalace vyzaduje certifikovany
bezpecnostni obvod podle pozadované drovné PL/ SIL (FSD kap. 10).

1 Prehled zdrojového kédu m
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KAPITOLA 2
I Datové typy pata types - DUT

Ctyfi vyctové typy pro stavy linky a cykld a jedna struktura pro historii alarm(. Vy&ty maji atribut
qualified only — hodnota se vZdy piSe s ndzvem typu, napfiklad E Mode.MODE AUTO .

2.1 E Mode
ENUM - 6 HODNOT - 12 RADKU KODU - FSD KAP. 3, 9
Sest provoznich rezimd linky. Drzi je jedina promé&nna Mode v PLC_PRG ST ; HARD STOP neni samostatny rezim.

DEKLARACE - DECLARATION 26 T.

{attribute 'qualified only'}
{attribute 'strict'}

(*
DUT (ENUM) : E Mode
PURPOSE : Operating mode of the line. Held in one variable only,
PLC_PRG_ST.Mode; transitions are computed by F_NextMode or
forced in PLC_PRG_ST step 40 (emergency, HARD STOP).
NOTES : MODE DRAINING is entered only from MODE AUTO (Drain request)
and ends in MODE_DRAINED once the pallet side and the box
side are both confirmed empty. MODE _DRAINED is left only by
Reset, to MODE STOPPED. HARD STOP is not a mode of its own:
it is MODE STOPPED with emergency outputs (PLC PRG ST step 70).
FSD REF : ch. 3 Operating modes
ch. 9 System Drain
*)
TYPE E_Mode :
(
MODE_STOPPED,
MODE_AUTO,
MODE_MANUAL,
MODE_EMERGENCY,
MODE_DRAINING,
MODE_DRAINED
);
END_TYPE
2.2 E_SortState
ENUM - 10 HODNOT - 16 RADKU KODU - FSD KAP. 5
Deset stav( tfidiciho cyklu od IDLE po SORT FAULT ; tfi z nich hlida Gasovy limit (watchdog).
DEKLARACE - DECLARATION 25 T,
{attribute 'qualified only'}
{attribute 'strict'}
(*
DUT (ENUM) : E SortState
PURPOSE : States of the box sorting cycle (FB SortingCycle).
NOTES : WAIT SCALE ENTRY, WAIT EXIT and SORT CONFIRM each have a
timeout. On expiry the cycle enters SORT FAULT, which is held
until Reset.
FSD REF : ch. 5 Sorting cycle
*)

TYPE E SortState :

(
IDLE,
RUN,
WAIT_SCALE_ENTRY,
WEIGHING,
CLASSIFICATION,
SORTING,
WAIT_ EXIT,
SORT_CONFIRM,

2 Datové typy - E_Mode - E_SortState -
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STOPPING,
SORT_FAULT
);
END_TYPE

2.3 E_WeightClass
ENUM - 4 HODNOTY - 10 RADKU KODU - FSD KAP. 6

Hmotnostni tfida krabice; CLS NONE mimo tfidéni.

DEKLARACE - DECLARATION 18 F.

{attribute 'qualified only'}
{attribute 'strict'}
(*

DUT (ENUM) : E WeightClass
PURPOSE : Weight class of a box - small / medium / large.

NOTES : CLS_NONE = no box being sorted (before classification and
after the lane confirmation).
FSD REF : ch. 6 Weight classification

*)

TYPE E WeightClass :
(
CLS NONE,
CLS S,
CLS M,
CLS L
)
END_TYPE

2.4 E_PickPlaceState
ENUM - 8 HODNOT - 14 RADKU KODU - FSD KAP. 7
Stavy dvouosého manipulatoru PnP1 v€etné poruchy PP_FAULT .

DEKLARACE - DECLARATION 20 T.

{attribute 'qualified only'}
{attribute 'strict'}
(*

DUT (ENUM) : E PickPlaceState
PURPOSE : States of the two-axis Pick & Place PnPl1 (FB PickPlace).
FSD REF : ch. 7 Pick & Place PnP1l

TYPE E_PickPlaceState :

(
PP_HOME,
PP_WAIT,
PP_LOWER PICK,
PP_GRAB,
PP _LIFT,
PP_MOVE_TO DROP,
PP_RELEASE,
PP_FAULT

);

END_TYPE

2 Datové typy - E_SortState - E_WeightClass - E_PickPlaceState -
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2.5 ST_AlarmEntry

STRUCT - 4 POLOZKY

8 RADKU KODU - FSD KAP. 13.3

Jeden vyskyt alarmu — &islo alarmu, €as vzniku a zaniku. Text se dohledavéa az pfi zobrazeni.

DEKLARACE - DECLARATION

(*

DUT (STRUCT) : ST _AlarmEntry

PURPOSE : One alarm occurrence in GVL.AlarmHist - which alarm, when it
came and when it went. One row per occurrence: the falling
edge closes the SAME row (TimeOff) instead of adding a new one.

NOTES : Only the numeric AlarmId is stored; the text is looked up in
GVL.ALARM TEXT when the HMI lines are formatted. This keeps
the RETAIN footprint small and lets the wording change
without touching logged history.

FSD REF : ch. 13.3 Alarm history

TYPE ST AlarmEntry :

STRUCT
AlarmId : INT;

TimeOn : DT;

TimeOff : DT;

Active : BOOL;
END_STRUCT
END_TYPE

2 Datové typy - ST_AlarmEntry

(* 1..GVL.NUM_ALARMS, index into GVL.ALARM TEXT;
0 = empty slot *)
(* local time the alarm came *)
(* local time it went - only valid if NOT Active *)
(* TRUE until the falling edge is logged *)

V3.25.1

21 1.
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KAPITOLA 3
| Globalni proménné ciobai variables - GvL

Dva listy proménnych: cvL pro fyzicka I/O, CitaCe a zobrazovaci proménné, GvL HMI pro povely obsluhy.
Diky oddéleni HMI nikdy nezapisuje do proménnych namapovanych na 1/O.

3.1 GVL
GVL - 184 RADKU KODU - FSD KAP. 2.3, 2.5 - PRIL. A

Fyzicka I/O ze scény Factory 1/0, konstanty, ¢itace vyroby a historie alarm( (RETAIN) a zobrazovaci proménné Dis_* .
Proménné Cte a zapisuje jen PLC_PRG ST .

DEKLARACE - DECLARATION 347 ¥.

(*

GVL : Global Variable List

PURPOSE : All physical I/0 (exchanged with Factory I/0 over OPC), the
retained production counters and alarm history, and the
display tags Dis * and CounterDis * read by the HMI.

NOTES : Only PLC PRG ST reads and writes these variables; function
blocks use just the constants below (array bounds, alarm
texts). The HMI never writes here - its commands are in
GVL_HMI.

NC inputs (Stop, E-stops, doors) read TRUE when healthy, so
a wire break acts like a pressed button. Retro S1..S4 are
light-operate (TRUE = beam clear) and are inverted once in
PLC PRG ST step 10.

FSD REF : ch. 2.3  Control architecture
ch. 2.5 Signal conventions
app. A I/0 list

VAR_GLOBAL CONSTANT
NUM_ESTOPS : INT :=
NUM_DOORS : INT :=
NUM_TOWERS : INT :=
NUM_SIRENS : INT :=

number of E-stop channels *)
number of safety door sensors *)
number of stack light towers *)
number of sound alarms *)

’
’

’

N o U1 O

* Xk X K

’

(* Alarm history (FB_AlarmHistory, PLC_PRG_ST step 95). NUM_ALARMS must match
AlarmBits[1..19] in step 95 and ALARM TEXT below, entry for entry.
ALARM HIST SIZE = occurrences kept (oldest overwritten first) = number of
Dis AlarmLine rows on the HMI. *)

NUM_ALARMS : INT := 19;

ALARM_HIST SIZE : INT := 20;

(* Alarm texts, index = AlarmId, max. 24 characters. The wording can be changed
here freely; logged history shows the new text on the next refresh of the
HMI lines. *)

ALARM TEXT : ARRAY[1..NUM ALARMS] OF STRING(24) := [
'E-STOP main', (* 1 Emergency Tripped[1] *)
'E-STOP lane S', (* 2 Emergency Tripped[2] *)
'E-STOP lane M', (* 3 Emergency Tripped[3] *)
'E-STOP lane L', (* 4 Emergency Tripped[4] *)
'E-STOP pallet load L', (* 5 Emergency Tripped[5] *)
'E-STOP pallet load R', (* 6 Emergency Tripped[6] *)
'Door sorting 1 open', (* 7 Door Open[l] *)
'Door sorting 2 open', (* 8 Door Open[2] *)
'Door sorting 3 open', (* 9 Door_Open[3] *)
'Door sorting 4 open', (* 10 Door Open[4] *)
'Door loading 1 open', (* 11 Door Open[5] *)
'JAM sort cycle', (* 12 Fault_SortCycle *)
'JAM PnP1l -> scale', (* 13 Fault PnPl Path *)
'FAULT PnP1 robot', (* 14 Fault PnP1 Robot *)
'JAM exit lane S', (* 15 Fault ExitPath S *)
'JAM exit lane M', (* 16 Fault ExitPath M *)
'JAM exit lane L', (* 17 Fault ExitPath L *)
'JAM pallet feed', (* 18 Fault PalletPath *)
'DRAIN timeout' (* 19 Fault Draining *)

1;
END_VAR

3 Globalni proménné - GVL -
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VAR_GLOBAL

(* ================= DIGITAL INPUTS ================= *)

Start Button : BOOL;

Stop_Button : BOOL; (* NC: TRUE = at rest, FALSE = pressed or wire break.
Inverted to StopActive and latched in
FB SafetyInterlock. *)

Reset_Button : BOOL; (* NO. Reset edge (R_Reset): leaves MODE_EMERGENCY /
MODE_DRAINED and clears SORT_FAULT, PP_FAULT, all
path watchdogs and Fault Draining. Does not reset the
production counters. *)

ResButtCountingl : BOOL; (* NO. Resets all six production counters at once;

independent of Reset Button. *)

Drain Button : BOOL; (* NO. System Drain request, accepted only in MODE AUTO.

Edge-detected (R Drain) together with
GVL HMI.Drain Cmd HMI. *)

(* E-stop channels packed in PLC PRG ST step 20 - NC: FALSE = pressed, wire
break or a trip simulated from the HMI. *)
Emergency Buttons : ARRAY[1..NUM ESTOPS] OF BOOL;
Emergency Tripped : ARRAY[1..NUM ESTOPS] OF BOOL;
Door Open : ARRAY[1..NUM DOORS] OF BOOL;
Safety Doors : ARRAY[1..NUM DOORS] OF BOOL;

(* active-high, per E-stop *)
(* active-high, per door *)
(* packed in step 20, NC: TRUE = closed *)

(* Individual E-stop and door inputs (NC), packed into Emergency Buttons /
Safety Doors in PLC PRG ST step 20. *)

Emergency Button 1 BOOL;

Emergency Button S : BOOL;

Emergency Button M : BOOL;

Emergency Button_L : BOOL;

EButt PallLoad L : BOOL;

EButt PallLoad R : BOOL;

SafetyDoorSortingl : BOOL;

SafetyDoorSorting2 : BOOL;

SafetyDoorSorting3 : BOOL;

SafetyDoorSorting4 : BOOL;

SafetyDoorLodingl : BOOL;

Sel Mode Manual : BOOL; (* mode selector - Manual position *)
Sel Mode Auto 1 BOOL; (* mode selector - Auto position; in MODE MANUAL it

Retro S1 : BOOL;
Diffuse S1 : BOOL;
Diffuse S2 : BOOL;
Diffuse S3 : BOOL;
Diffuse S4 : BOOL;
Diffuse S5 : BOOL;
Retro S2 : BOOL; (
Retro S3 : BOOL; (
Retro_S4 : BOOL; (

Weight Analog : REAL

acts as Stop -> HARD STOP (PLC PRG ST step 40) *)

*

RAW light-operate: TRUE = beam clear. Box at the scale
entry. Do not read directly - use Retro S1 Present
(PLC_PRG_ST step 10). *)

weight capture position (stop point) *)

scale exit confirmation *)

sort confirm - left path (S), after the pop-up wheel *)
sort confirm - forward path (M), after the pop-up wheel *)
sort confirm - right path (L), after the pop-up wheel *)

* RAW light-operate, see Retro S1. Exit of lane S: end of
PathwWD S, Counter S. *)

RAW light-operate. Exit of lane M: end of PathWD M,
Counter M. *)

RAW light-operate. Exit of lane L: end of PathWD L,
Counter L. *)

*

*

(* continuous weight measurement, kg *)

Each one is

(* Manual mode - physical / simulated operator inputs Man *.
combined with its GVL_HMI * Cmd HMI counterpart in PLC_PRG_ST step 70: BOOL
channels by OR, REAL channels by LIMIT(Man * + Cmd HMI). RollStop Entry has

no Man_ input - in MANUAL it is driven from the HMI only. *)
Man_Conv1l : BOOL;
Man Conv2 : REAL;
Man_Conv3 : REAL;
Man_Conv4 : REAL;
Man Scale : BOOL;
Man_Sorter_Left : BOOL;
Man_Sorter Forward : BOOL;

3 Globalni proménné - GVL
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Man Sorter Right : BOOL;

(* PnP1l (position 0..10, grip), load conveyors, box line roller stops *)

Man PnP1l Xset 1 REAL;
Man PnP1l Zset : REAL;
Man_PnP1_Grab : BOOL;

Man_LoadConvl : REAL;
Man_LoadConv2 : REAL;
Man LoadConv3 : REAL;

Man_RollStop S : BOOL;
Man RollStop M : BOOL;
Man_RollStop_ L : BOOL;

(* Pallet line drives, -10..+10 *)
Man_PallConvLoad R : REAL;
Man_PallConvCurv_R1 : REAL;
Man PallConvCurv R2 : REAL;
Man_PallConvCurv_R3 : REAL;
Man_PallConvStrait 1 : REAL;
Man PallConvStrait 2 : REAL;
Man_PallConvStrait 3 : REAL;
Man_PallConvCurv_L1 : REAL;
Man PallConvCurv L2 : REAL;
Man_PallConvCurv_ L3 : REAL;
Man_PallConvLoad L : REAL;

(* Pallet line roller stops *)
Man_RollStop PallPickl : BOOL;
Man RollStop PallPick2 : BOOL;

Man_RollStop LoadR : BOOL;

Man_RollStop LoadL 1 BOOL;

Man RollStop Entryl : BOOL;

(* ================= DIGITAL OUTPUTS ================= *)

Convl : BOOL;

Scale Conveyor : BOOL;

Sorter Left : BOOL; (* direction input - S path; no memory, must
be held (see FB SortingCycle) *)

Sorter Forward : BOOL; (* sorter drive - runs continuously in RUN and
STOPPING *)

Sorter Right : BOOL; (* direction input - L path; no memory, must

be held (see FB SortingCycle) *)

(* Box line roller stops - TRUE = engaged *)
RollStop Entry : BOOL;

RollStop S : BOOL;
RollStop M 1 BOOL;
RollStop L : BOOL;

(* Signaling - written in PLC PRG ST step 80, one element per tower / siren *)
Tower Red Out : ARRAY[1..NUM TOWERS] OF BOOL;
Tower Yellow Out : ARRAY[1..NUM TOWERS] OF BOOL;
Tower_Green_ Out : ARRAY[1..NUM TOWERS] OF BOOL;
Siren Out : ARRAY[1..NUM SIRENS] OF BOOL;

(¥ ================= ANALOG OUTPUTS ================= %)
(* Exit lane drives S / M / L: -10..420 (Factory I/0 range), 5.0 while running,
0.0 = stopped. *)

Conv2 : REAL;
Conv3 : REAL;
Conv4 : REAL;

(* Load conveyors, -10..+10 *)
LoadConvl : REAL;
LoadConv2 : REAL;
LoadConv3 : REAL;

(* Display copies of the production counters for the HMI or a display device -
the RETAIN counters themselves are never bound to the HMI. Recomputed every
scan in PLC_PRG_ST step 30. *)

CounterDis Exit S : DINT;
CounterDis_Exit M ¢ DINT;
CounterDis Exit L ¢ DINT;

3 Globalni proménné - GVL -
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CounterDis Exit Total : DINT; (*S+ M+ L =all sorted boxes *)

CounterDis_BoxIn : DINT; (* boxes placed on LoadConvl (DiffS_PosDropl) *)
CounterDis PalletIn : DINT; (* pallets entering the feed (LArray LoadR) *)
CounterDis PalletOut : DINT; (* pallets leaving the feed (LArray LoadlL) *)

(* HMI status texts, written in PLC PRG ST step 90. Nothing else reads them, so
the wording can be changed there freely. *)

Dis ModeText : STRING(20);

Dis SortStatusText : STRING(20);

Dis PnP1StatusText : STRING(20);

(* Dis SystemText follows the same conditions as the stack lights.
Dis BoxClassText = class of the box being sorted (CLASSIFICATION ..

SORT CONFIRM), '-' otherwise. Dis CurrentWeight = last settled weight, held
until the next box is weighed. *)
Dis SystemText : STRING(20);

Dis BoxClassText : STRING(6);
Dis_CurrentWeight : REAL;

(* Alarm history for the HMI, written in PLC PRG ST step 95 from
FB_AlarmHistory. Index 1 = newest occurrence. Fixed columns - use a
monospace font on the HMI:

'25.09. 14:03:27 14:05:10 JAM exit lane S' (cleared)

'25.09. 14:07:02 ACTIVE E-STOP main' (still active)
Unused rows are ''. Not retained: rebuilt from the RETAIN
GVL.AlarmHist on the first scan after a restart. *)

Dis AlarmLine : ARRAY[1..ALARM HIST SIZE] OF STRING(60);

Dis AlarmLineActive : ARRAY[1..ALARM HIST SIZE] OF BOOL; (* per row -
bind to the row's Colors -> Toggle color
variable to highlight still-active alarms *)

Dis AlarmActiveCount : INT; (* alarms active right now, ©..NUM_ALARMS -

e.g. a badge/counter on the main screen *)

Dis AlarmHistCount : INT; (* rows in use, 0..ALARM HIST SIZE *)

(* ================= PICK & PLACE (PnPl) ================= *)

DiffS PosPickl : BOOL; (* pallet at the pick point (Strait 2). Shared by
FB_PickPlace (PosPick) and FB PalletFeed
(DiffS PosPick). *)

DiffS PosDropl : BOOL; (* LoadConvl drop point occupied *)

(* PnP1l axes: position setpoint / actual 0..10, grip command and sensor *)

PnP1_Xset : REAL;
PnP1l Zset : REAL;
PnP1 GrabCmd : BOOL;
PnP1_Xact : REAL;
PnP1_Zact : REAL;

PnP1 Detected : BOOL;

(* ================= PALLET FEED (FB_PalletFeed) =================
Carries a loaded pallet from the Emitter (Factory I/0 scene object,
not PLC-controlled) to the PnPl pick point and the empty pallet on to
its exit:

PallConvLoad R -> Curv Rl -> Curv _R2 -> Curv R3 -> Strait 1 ->
Strait_2 (pick point) -> Strait 3 -> Curv_L1 -> Curv_L2 ->
Curv_L3 -> PallConvLoad L
All eleven drives are REAL, -10..+10; the sign follows the drive
orientation in the scene. *)
DiffS_PallEntry : BOOL; (* pallet waiting to transfer from
Strait 1 onto Strait 2 *)

LArray LoadR : BOOL; (* pallet entering the feed: start of PathWD Pallet,
Counter PalletIn; closes the entrance during Drain *)
LArray LoadL 1 BOOL; (* pallet leaving the feed: end of PathWD Pallet,

Counter PalletOut *)

PallConvLoad R : REAL;
PallConvCurv_R1 : REAL;
PallConvCurv_R2 : REAL;
PallConvCurv R3 : REAL;
PallConvStrait 1 : REAL;
PallConvStrait 2 : REAL;
PallConvStrait 3 : REAL;
PallConvCurv L1 : REAL;
PallConvCurv_L2 : REAL;
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PallConvCurv L3 : REAL;
PallConvLoad L : REAL;

RollStop PallPickl : BOOL; (* pick point clamp, side 1 - TRUE = engaged *)

RollStop PallPick2 : BOOL; (* pick point clamp, side 2 *)

RollStop LoadR : BOOL; (* entrance stop at PallConvLoad R *)

RollStop LoadL : BOOL; (* exit stop at PallConvLoad L *)

RollStop Entryl : BOOL; (* stop at the Strait 1 entry (not the box line
RollStop Entry) *)

(* ================= JAM / PATH WATCHDOGS =================
One fault bit per source, so the HMI and the alarm history show which
segment jammed. LineJamFault = OR of all eight and forces
MODE_EMERGENCY (PLC_PRG_ST step 40). InFlight * = items currently
tracked on each path: the exit lanes also gate FB SortingCycle's
drain check, the PnPl and pallet paths the System Drain completion. *)
Fault_SortCycle : BOOL; (* FB_SortingCycle timeout in WAIT_SCALE_ENTRY /
WAIT EXIT / SORT_CONFIRM *)
Fault PnP1l Path : BOOL; (* jam between the Pick&Place drop point
(DiffS PosDropl) and the scale entry
(Retro_S1) *)
PP_FAULT inside FB PickPlace: axis or grip
timeout, item lost *)
jam on Conv2, Diffuse S3 -> Retro_S2 *
jam on Conv3, Diffuse S4 -> Retro S3 *
jam on Conv4, Diffuse S5 -> Retro S4 *
jam on the pallet feed, LArray LoadR -
LArray LoadL *)

*

Fault PnP1l Robot : BOOL; (

Fault ExitPath_S : BOOL;
Fault ExitPath M : BOOL;
Fault_ExitPath_L : BOOL;
Fault PalletPath : BOOL;

* ¥ * ¥
V — — —

Fault Draining : BOOL;

*

Latched, cleared only by Reset (PLC_PRG_ST step
40). *)
LineJamFault : BOOL; (* OR of the eight faults above *)

InFlight PnP1 Path 1 INT;
InFlight ExitPath S : INT;
InFlight ExitPath M : INT;
InFlight ExitPath L : INT;
InFlight PalletPath : INT;

END_VAR

(*

============ PRODUCTION COUNTERS AND ALARM HISTORY (RETAIN) ============ *)
Written only by PLC_PRG ST step 30, from six FB_ProductionCounter
instances. Counted on confirmed physical events (rising edges): the

exit lanes on Retro_S2/S3/S4 - the box's real destination, not the

class predicted on the scale - boxes in on DiffS PosDropl, pallets in

and out on LArray LoadR / LArray LoadL.

Reset only by ResButtCountingl / ResetCounting Cmd HMI, all six at

once; the machine Reset does not clear them.

Declared RETAIN (no PERSISTENT list needed - survival of a program
download is not required). *)

VAR_GLOBAL RETAIN

Counter S : DINT;
Counter M : DINT;
Counter_L : DINT;
Counter BoxIn : DINT;
Counter PalletIn : DINT;
Counter_PalletOut : DINT;

(* Alarm history ring buffer, see FB AlarmHistory. Kept here as RETAIN and
passed to the FB by VAR IN OUT, so the non-retained FB instance can never
overwrite it after a restart. AlarmHistHead = newest row (0 = empty),
AlarmHistCount = rows in use. *)

AlarmHist : ARRAY[1..ALARM HIST SIZE] OF ST AlarmEntry;

AlarmHistHead : INT;

AlarmHistCount : INT;

END_VAR

3 Globalni proménné - GVL
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3.2 GVL_HMI

GVL - 50 RADKU KODU - FSD KAP. 12, 13 - PRIiL. A.6

VSechno, co zapisuje HMI. Proménné nejsou namapované na I/O a se vstupy se slucuji na jediném misté.

DEKLARACE - DECLARATION

(*

GVL_HMI : HMI command variables

PURPOSE : Everything the HMI writes. These variables are never mapped
to I/0; each one is combined with its physical input at a
single point in PLC PRG ST.

NOTES : Why a separate list: the visualization task and the main
task run independently. An HMI button writing directly into
an I/0-mapped variable could be overwritten by the next I/0
update before PLC_PRG ST reads it - the press would be lost.
Combination: NO buttons by OR, NC channels (Stop, E-stops)
by AND NOT, manual REAL channels by LIMIT(Man_* + Cmd_HMI) -
an HMI slider adds to the physical input instead of
fighting it (PLC_PRG_ST step 70).
SelModeManual_Cmd_HMI / SelModeAuto_Cmd_HMI form a
2-position selector, exactly one TRUE (step 15). Both HMI
buttons must write TRUE to their own bit (Execute ST-Code /
OnMouseClick), not Toggle Variable. Manual is preselected
after a cold download.
AlarmHistClear Cmd HMI has no physical button; configure it
as Tap (momentary), not Toggle.
In AUTO / DRAINING the analog trims are overwritten every
scan with the live outputs; a HARD STOP clears all manual
trims (PLC_PRG_ST step 40).

FSD REF : ch. 12 Manual mode
ch. 13 HMI interface
app. A.6 HMI commands

VAR_GLOBAL
Start Cmd HMI : BOOL; (
Stop_Cmd_HMI : BOOL; (
Reset_Cmd_HMI 1 BOOL; (* OR'd into R Reset.CLK *)
ResetCounting Cmd HMI : BOOL; (* OR'd into R ResetCounters.CLK *)
Drain Cmd HMI : BOOL; (* OR'd into R Drain.CLK *)
AlarmHistClear Cmd HMI : BOOL; (* sole input of R_AlarmClear.CLK *)

(* 2-position selector - exactly one bit TRUE, see header *)

SelModeManual Cmd HMI : BOOL := TRUE; (* default-selected on a cold download *)

SelModeAuto Cmd_HMI 1 BOOL;

(* MANUAL trims - combined with Man * in PLC_PRG_ST step 70 *)

PnP1 Xset Cmd_HMI : REAL; (* position trim, 0-10 - see step 70 *)
PnP1 Zset Cmd HMI : REAL; (* position trim, 0-10 - see step 70 *)
PnP1_GrabCmd_Cmd_HMI : BOOL;

LoadConvl Cmd HMI : REAL; (* -10..+10 *)

LoadConv2_Cmd_HMI : REAL; (* -10..+10 *)

LoadConv3_Cmd_HMI : REAL; (* -10..+10 *)

RollStop Entry Cmd HMI : BOOL;

Convl Cmd_HMI : BOOL;

Conv2_Cmd_HMI : REAL; (* -10..+10 *)
Conv3_Cmd_HMI : REAL; (* -10..+10 *)
Conv4_Cmd_HMI : REAL; (* -10..+10 *)

Scale Conveyor Cmd HMI : BOOL;

Sorter_Left Cmd_HMI : BOOL;
Sorter Forward Cmd_HMI : BOOL;
Sorter Right Cmd HMI 1 BOOL;
RollStop S_Cmd_HMI 1 BOOL;
RollStop M _Cmd_HMI : BOOL;
RollStop L _Cmd_HMI : BOOL;

(* Pallet line drives *)
PallConvLoad R Cmd HMI : REAL; (* -10..+10 *)
PallConvCurv_R1 Cmd HMI : REAL; (* -10..+10 *)

3 Globalni proménné - GVL_HMI
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PallConvCurv_R2 Cmd HMI
PallConvCurv_R3_Cmd_HMI

PallConvStrait 1 Cmd HMI :
PallConvStrait 2 Cmd HMI :
PallConvStrait_ 3 Cmd_HMI :

PallConvCurv_L1 Cmd_ HMI
PallConvCurv L2 Cmd HMI
PallConvCurv_L3_ Cmd_HMI
PallConvLoad L Cmd_HMI

: REAL;
: REAL;
REAL;
REAL;
REAL;
: REAL;
: REAL;
: REAL;
: REAL;

(* Pallet line roller stops *)

RollStop PallPickl Cmd HMI :
RollStop PallPick2 Cmd HMI :

Rol1Stop_LoadR_Cmd_HMI
RollStop LoadlL Cmd_HMI
RollStop Entryl Cmd HMI

BOOL ;
BOOL ;

: BOOL;
: BOOL;
: BOOL;

-10..+10
-10..+10
-10..+10
-10..+10
-10..+10
-10..+10
-10..+10
-10..+10
-10..+10

*OX X X X X X X ¥
ECEE R S S R R R

(* NC channels - Cmd=TRUE means "HMI wants to simulate a trip" *)

EStop Cmd HMI :

EStop S Cmd HMI

EStop M Cmd_HMI

EStop L Cmd HMI

EStop_PallL_Cmd_HMI

EStop_PallR_Cmd_HMI
END_VAR

3 Globalni proménné - GVL_HMI

BOOL;

: BOOL;
: BOOL;
: BOOL;
: BOOL;
: BOOL;

(*
(*
(*
(*
(*
(*

combined with
combined with
combined with
combined with
combined with
combined with

Emergency Button *)
Emergency Button_S *)
Emergency Button M *)
Emergency Button L *)
EButt Pallload L *)
EButt PalllLoad R *)
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KAPITOLA 4
I Funkce Frunctions

Bezstavové funkce — stejné vstupy davaji vzdy stejny vysledek. Casovace a detektory hran, které potfebuiji
pamét, lezi ve funk&nich blocich nebo v PLC PRG ST.

4.1 F_ClassifyWeight
FUNKCE - 11 RADKU KODU - FSD KAP. 6
Prahy 4,5 a 6,0 kg; obé hranice patfi do tfidy M.

DEKLARACE - DECLARATION 12 1.

(*
FUNCTION : F ClassifyWeight
PURPOSE : Classifies a settled weight reading into S / M / L.

NOTES 1 <45kg=S, 4.5 .. 6.0 kg =M (both limits belong to M),
> 6.0 kg = L. Nominal boxes: S 4 kg, M 5 kg, L 7.5 kg.
FSD REF : ch. 6 Weight classification
*)

FUNCTION F ClassifyWeight : E WeightClass
VAR_INPUT

Weight : REAL; (* CurrentWeight - Weight Analog after settling *)
END_VAR

IMPLEMENTACE - IMPLEMENTATION 7 F.

IF Weight < 4.5 THEN

F_ClassifyWeight := E_WeightClass.CLS_S;
ELSIF Weight <= 6.0 THEN

F_ClassifyWeight := E WeightClass.CLS_M;
ELSE

F _ClassifyWeight := E WeightClass.CLS L;
END_IF

4.2 F_NextMode
FUNKCE - 48 RADKU KODU - FSD KAP. 3.1, 9
ReZim pro dalSi scan. Nouze a HARD STOP se vynucuji uz v kroku 40, proto v tabulce nejsou.

DEKLARACE - DECLARATION 56 F.

(*

FUNCTION : F_NextMode

PURPOSE : Mode for the next scan - the transition table of the line.

NOTES : Called in PLC PRG ST step 60 with ModeThisScan, i.e. after
the pre-emption of step 40. Those transitions are therefore
not in this table:

any mode -> EMERGENCY : E-stop, door or jam fault
AUTO/DRAINING -> STOPPED : selector on Manual (HARD STOP)
MANUAL -> STOPPED : Stop, HMI Stop or selector

on Auto (HARD STOP)
Transitions computed here:
EMERGENCY -> STOPPED : Reset AND no emergency AND no jam

STOPPED -> AUTO : Start confirmed (3 s) AND no jam
STOPPED -> MANUAL : Manual selected (masked by the
HARD STOP latch in PLC_PRG ST)
AUTO -> STOPPED : Stop latched AND line drained
AUTO -> DRAINING : Drain request - a simultaneous

Stop wins (checked first)
DRAINING -> STOPPED : Stop latched AND line drained -
Stop interrupts a drain
DRAINING -> DRAINED : pallet side AND box side settled
DRAINED -> STOPPED : Reset AND no emergency AND no jam
MANUAL -> STOPPED : StopActive (defensive - normally
already forced in step 40)
Recovery from a jam takes two Resets: in the scan of the
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first Reset JamFault still holds the previous value while
the blocks clear their faults (text JAM -> E-STOP); the
second Reset leaves EMERGENCY (FSD ch. 11.3).
In STOPPED -> AUTO the jam condition is only defensive.
Stateless: timers and edges (start delay, settle timers,
Reset / Drain edges) live in PLC_PRG_ST.

FSD REF : ch. 3.1 Transitions
ch. 3.2 Command priority
ch. 9 System Drain

FUNCTION F_NextMode : E Mode

VAR_INPUT
CurrentMode : E Mode; (* ModeThisScan - after step 40 *)
StartConfirmed : BOOL; (* StartDelay.StartConfirmed - 3 s after Start *)
SelModeManual : BOOL; (* SelModeManualEff AND NOT HardStopLatch
(PLC_PRG_ST) *)
ResetTrig : BOOL; (* R_Reset.Q *)
StopRequested 1 BOOL; (* FB SafetyInterlock.StopRequested - latched *)
StopActive 1 BOOL; (* FB SafetyInterlock.StopActive - raw
active-high level *)
EmergencyActive : BOOL; (* FB SafetyInterlock.EmergencyActive *)
JamFault : BOOL; (* GVL.LineJamFault - latched watchdog faults *)
LineDrained : BOOL; (* Cycle.Drained AND PickPlace.Drained,
see PLC PRG ST *)
DrainTrig : BOOL; (* R Drain.Q - Drain Button OR Drain Cmd HMI *)
PalletSideSettled : BOOL; (* LastPalletSettleTmr.Q - no pallet in the feed
for 1 s *)
BoxSideSettled 1 BOOL; (* BoxSideSettleTmr.Q - line drained and PnP1l path
empty for 1 s *)
END_VAR
IMPLEMENTACE - IMPLEMENTATION 48 .
F_NextMode := CurrentMode; (* default: stay put unless a condition below fires *)

CASE CurrentMode OF

E Mode.MODE EMERGENCY:
IF (NOT EmergencyActive) AND (NOT JamFault) AND ResetTrig THEN
F_NextMode := E_Mode.MODE_STOPPED;
END_IF

E_Mode.MODE_STOPPED:
(* NOT JamFault is defensive: while LineJamFault is latched, step 40 forces
MODE_EMERGENCY every scan, so Mode never rests in STOPPED with it set. *)
IF StartConfirmed AND (NOT JamFault) THEN
F NextMode := E Mode.MODE AUTO;
ELSIF SelModeManual THEN
F_NextMode := E_Mode.MODE_MANUAL;
END_IF

E_Mode.MODE_AUTO:
IF LineDrained AND StopRequested THEN
F NextMode := E Mode.MODE STOPPED;
ELSIF DrainTrig THEN (* after Stop - a simultaneous Stop wins *)
F NextMode := E Mode.MODE DRAINING;
END_IF

(* Drain in progress. A Stop interrupts it and ends in MODE STOPPED once the
line is clear (raw LineDrained, as in AUTO). Normal completion uses the
debounced settle inputs - one scan with a stale InFlight count must not
freeze the line in the sticky MODE DRAINED. *)

E Mode.MODE_DRAINING:

IF LineDrained AND StopRequested THEN
F NextMode := E Mode.MODE STOPPED;

ELSIF PalletSideSettled AND BoxSideSettled THEN
F_NextMode := E_Mode.MODE DRAINED;

END_IF

(* Drain complete, holding - left only by Reset. *)

E Mode.MODE DRAINED:
IF (NOT EmergencyActive) AND (NOT JamFault) AND ResetTrig THEN
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F NextMode := E Mode.MODE STOPPED;
END_IF

E_Mode.MODE_MANUAL :
IF StopActive THEN
F_NextMode := E_Mode.MODE_STOPPED;
END_IF

END_CASE

4.3 F_TowerColors
FUNKCE - 43 RADKU KODU - FSD KAP. 4.1

Barvy véze podle rezimu; stejné podminky pouziva stavovy text SYSTEM.

DEKLARACE - DECLARATION

(*

FUNCTION : F_TowerColors

PURPOSE : Stack light colors (red / yellow / green) for all towers.

NOTES : STOPPED (incl. HARD STOP) and DRAINED: steady yellow - the
text Dis SystemText tells them apart. Start countdown: plus
blinking green. AUTO: steady green, blinking yellow once Stop
is latched (STOPPING). MANUAL: yellow and green blink.
DRAINING: all three blink. EMERGENCY: red blinks; a jam adds
blinking yellow, so it is distinct from an E-stop or door.

FSD REF : ch. 4.1 Stack lights and system text

FUNCTION F_TowerColors
VAR_INPUT
Mode : E_Mode;
StopRequested : BOOL;
StartPending : BOOL; (* StartDelay.Armed - TRUE while the post-Start
countdown is running *)

JamFault : BOOL; (* GVL.LineJamFault *)
BlinkPulse : BOOL;

END_VAR

VAR_OUTPUT
Red : BOOL;

Yellow : BOOL;
Green : BOOL;
END_VAR

IMPLEMENTACE - IMPLEMENTATION

Red = FALSE;
Yellow := FALSE;
Green := FALSE;

CASE Mode OF
E Mode.MODE EMERGENCY:
Red := BlinkPulse;
IF JamFault THEN
Yellow := BlinkPulse; (* Red+Yellow together = jam, not a safety trip *)
END_IF

E Mode.MODE STOPPED:
Yellow := TRUE; (* steady yellow = "ready to start" *)
IF StartPending THEN
Green := BlinkPulse; (* blinking green warns the line is about to start *)
END_IF

E Mode.MODE MANUAL:
Yellow := BlinkPulse;
Green := BlinkPulse; (* any part of the line can start/stop at any time in MANUAL *)

E_Mode.MODE_AUTO:
IF StopRequested THEN
Yellow := BlinkPulse;
ELSE

4 Funkce - F_NextMode - F_TowerColors
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Green := TRUE;
END_IF

E_Mode.MODE_DRAINING:

Red := BlinkPulse;
Yellow := BlinkPulse;
Green := BlinkPulse; (* all three together *)

E_Mode.MODE DRAINED:
Yellow := TRUE; (* steady yellow, same as MODE STOPPED *)
END_CASE

4.4 F_Pad2

FUNKCE - 9 RADKU KODU - FSD KAP. 13.3

Pomocna funkce pro format ¢asu: 0..99 na ,00"..,99".

-

DEKLARACE - DECLARATION 9

(*
FUNCTION : F_Pad2
PURPOSE : 0..99 -> '00'..'99'. Helper for F_FormatAlarmTime.

*)
FUNCTION F_Pad2 : STRING(2)
VAR_INPUT
Value : DINT; (* expected 0..99 *)
END_VAR
IMPLEMENTACE - IMPLEMENTATION 5 F.
IF Value < 10 THEN
F_Pad2 := CONCAT('O', DINT_TO_STRING(Value));
ELSE
F _Pad2 := DINT TO_STRING(Value);
END_IF
4.5 F_FormatAlarmTime
FUNKCE - 40 RADKU KODU - FSD KAP. 13.3
Cas alarmu ve tvaru DD.MM. HH:MM:SS , po&itany aritmeticky z hodnoty DT.
DEKLARACE - DECLARATION 27 T.
(*
FUNCTION : F _FormatAlarmTime
PURPOSE : Formats an alarm timestamp for the HMI history lines.
WithDate = TRUE -> 'DD.MM. HH:MM:SS' (15 characters)
WithDate = FALSE -> 'HH:MM:SS' (8 characters)
NOTES : Computed arithmetically from the DT value (seconds since
1970) instead of slicing DT TO STRING(), so the result does
not depend on that function's text format. Day and month
use the standard days-to-civil-date algorithm. No year - the
HMI line has no room for it and the buffer holds only recent
history.
FSD REF : ch. 13.3 Alarm history
*)

FUNCTION F FormatAlarmTime : STRING(15)

VAR_INPUT
Stamp . DT;
WithDate : BOOL;
END_VAR
VAR
Secs : UDINT;
Days : DINT;

TimeOfDay : DINT;
z, era, doe, yoe, doy, mp : DINT;
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DayO0fMon, MonthNo

TimeTxt

END_VAR

IMPLEMENTACE -

Secs
Days
TimeOfDay

TimeTxt :=

: STRING(8);

: DINT;

IMPLEMENTATION

DT_TO_UDINT(Stamp);
:= UDINT TO DINT(Secs / 86400);
:= UDINT_TO_DINT(Secs MOD 86400);

CONCAT (CONCAT (CONCAT (CONCAT (

F_Pad2(TimeOfDay / 3600),
F_Pad2((TimeOfDay MOD 3600) / 60)),

F_Pad2(TimeOfDay MOD 60));

IF WithDate THEN

z 1=
era
doe
yoe
doy :=
mp =

ELSE

Days + 719468;
z / 146097;
z - era * 146097;

(doe - doe / 1460 + doe / 36524 - doe / 146096) / 365;

iy,

doe - (365 * yoe + yoe / 4 - yoe / 100);

(5 * doy + 2) / 153;

DayOfMon := doy - (153 * mp + 2) / 5 + 1;

IF mp < 10 THEN
MonthNo := mp + 3;

MonthNo := mp - 9;

END_IF

F FormatAlarmTime

ELSE

F_Pad2(Day0fMon),
F_Pad2(MonthNo)),
TimeTxt);

F_FormatAlarmTime := TimeTxt;

END_IF

4 Funkce - F_FormatAlarmTime
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KAPITOLA 5
I Funkéni blOky Function blocks

Procesni logika linky. Bloky nectou ani nezapisuji proménné GVL — signaly dostavaji pfes VAR INPUT a
vraceji pfes VAR ouTPUT ; historie alarm( pracuje s retain bufferem pres vaArR 1IN ouT . Kazdy blok Ize proto
testovat a pouzit samostatné.

5.1 FB_Safetyinterlock
FUNKCNIi BLOK - 34 RADKU KODU - FSD KAP. 10
Pfevod NC vstupl na aktivni-high a zapadka Stopu. Instance Safety , krok 20.

DEKLARACE - DECLARATION 39 F.

(*

FUNCTION BLOCK : FB SafetyInterlock

PURPOSE : Converts the NC E-stop, door and Stop inputs to active-high
signals and latches the Stop request.

NOTES : NC wiring: FALSE = pressed / open / wire break, so a broken
wire acts like a pressed button. EmergencyActive = any
E-stop or door. StopRequested is set on the rising edge of
StopActive and held until the line is in MODE_STOPPED - one
Stop press carries through the whole controlled run-down.
Standard PLC logic in simulation; a real machine needs a
certified safety circuit (safety relay or safety PLC).

FSD REF : ch. 10 Safety interlocks
ch. 3.5 Stop, HARD STOP and emergency

*)
FUNCTION_BLOCK FB SafetyInterlock
VAR_INPUT
RawEmergencyButtons : ARRAY[1l..GVL.NUM ESTOPS] OF BOOL;
RawSafetyDoors : ARRAY[1..GVL.NUM DOORS] OF BOOL;
RawStopButton : BOOL; (* Stop_Button AND NOT Stop_Cmd HMI; in MANUAL
also AND NOT Auto selected *)
SystemAtStopped : BOOL; (* Mode = MODE_STOPPED at scan entry - resets the
Stop latch *)
END_VAR
VAR_OUTPUT
EmergencyActive : BOOL; (* logical/active-high; NOT RawEmergencyButtons[i] *)
EmergencyTripped : ARRAY[1..GVL.NUM ESTOPS] OF BOOL;
DoorOpen : ARRAY[1..GVL.NUM DOORS] OF BOOL;
StopActive : BOOL; (* NOT RawStopButton - level; MANUAL exit / HARD
STOP *)
StopRequested : BOOL; (* StopLatch.Ql - latched *)
END_VAR
VAR
R StopButton : R TRIG; (* rising edge of StopActive - feeds StopLatch.SET1 *)
StopLatch 1 SR; (* SET1 := R StopButton.Q, RESET := SystemAtStopped *)
i : INT;
AnyTripped : BOOL;
END_VAR
IMPLEMENTACE - IMPLEMENTATION 19 ¥.

AnyTripped := FALSE;
FOR i := 1 TO GVL.NUM_ESTOPS DO

EmergencyTripped[i] := NOT RawEmergencyButtons[i];

IF EmergencyTripped[i] THEN AnyTripped := TRUE; END_IF
END_FOR;

FOR i := 1 TO GVL.NUM DOORS DO

DoorOpen[i] := NOT RawSafetyDoors[i];

IF DoorOpen[i] THEN AnyTripped := TRUE; END_IF
END_FOR;

EmergencyActive := AnyTripped;
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StopActive := NOT RawStopButton;
R StopButton(CLK := StopActive);

StopLatch(SET1 := R StopButton.Q, RESET := SystemAtStopped);
StopRequested := StoplLatch.Ql;

5.2 FB_ProductionCounter
FUNKCNI BLOK - 18 RADKU KODU - FSD KAP. 14

Obecny &itac nab&znych hran. Sest instanci v kroku 30: CounterS/M/L, CounterBoxIn, CounterPalletIn,
CounterPalletOut .

DEKLARACE - DECLARATION 25 T.

(*

FUNCTION BLOCK : FB ProductionCounter

PURPOSE : Generic event counter: counts rising edges of ConfirmSignal
while enabled and resets to zero on command.

NOTES : Reset works in any mode and has priority over counting.
Six instances in PLC PRG ST step 30 - exit lanes S/ M/ L,
boxes in, pallets in and out - enabled in MODE_AUTO and
MODE DRAINING. The caller copies Count to the RETAIN
counters in GVL.

FSD REF : ch. 14 Production counters

*)
FUNCTION_BLOCK FB ProductionCounter
VAR_INPUT
ConfirmSignal : BOOL; (* counted event - rising edge *)
ResetCommand : BOOL; (* R_ResetCounters.Q - reset to 0, any mode *)
CountEnable : BOOL; (* Mode = AUTO OR DRAINING, at scan entry (before step
40) *)
END_VAR
VAR_OUTPUT
Count : DINT;
END_VAR
VAR
R Confirm : R TRIG;
END_VAR
IMPLEMENTACE - IMPLEMENTATION 7F.

R Confirm(CLK := ConfirmSignal);

IF ResetCommand THEN

Count := 0;

ELSIF CountEnable AND R Confirm.Q THEN
Count := Count + 1;

END_IF

5.3 FB_SortingCycle
FUNKCNI BLOK - 247 RADKU KODU - FSD KAP. 5, 6, 11

Véazeni, klasifikace, nastaveni tfidi¢e, potvrzeni drahy a fizené zastaveni. Instance Cycle , krok 50.10.

DEKLARACE - DECLARATION 98 F.

(*

FUNCTION BLOCK : FB SortingCycle

PURPOSE : Box sorting cycle IDLE .. SORT FAULT: brings the box onto the
scale, weighs and classifies it, sets the sorter and waits
for the lane confirmation; runs the controlled stop.

NOTES : Self-contained - sensors in through VAR INPUT, actuators out
through VAR OUTPUT, no GVL access. Called every scan with
Enable = AUTO OR DRAINING, so its timers never skip a scan.
Enable = FALSE: everything off, roller stops engaged, back to
IDLE - except SORT_FAULT, which is kept until Reset.
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FSD REF

Stop: the load conveyors and Convl stop at once, the exit
lanes and the sorter run on until the line is empty
(STOPPING). A box already between Convl and the scale is
still weighed and sorted. After T STOP DRAIN the stop is
completed regardless of the sensors (safety net).

Empty exit lanes are judged by the InFlight counts of the
lane watchdogs, not by point sensors alone - a box between
two sensors is invisible to them.

Drained = IDLE, or RUN with all exit lanes empty (RUN is the
steady state while no Stop is latched).

WAIT SCALE ENTRY, WAIT EXIT and SORT CONFIRM have a timeout
-> SORT_FAULT -> GVL.LineJamFault -> MODE_EMERGENCY.

: ch. 5 Sorting cycle

ch. 5.2 Controlled stop
ch. 6 Weight classification
ch. 11 Watchdogs and faults

FUNCTION_BLOCK FB SortingCycle

VAR_INPUT
Enable : BOOL; (* ProcessEnable: Mode = AUTO OR DRAINING *)
StopRequested : BOOL; (* FB SafetyInterlock.StopRequested *)
ResetTrig : BOOL; (* R _Reset.Q - clears SORT_FAULT *)
Retro S1 : BOOL; (* box present at scale transfer entry *)
Diffuse S1 1 BOOL; (* weight capture position (stop point) *)
Diffuse S2 : BOOL; (* scale exit confirmation *)
Diffuse S3 : BOOL; (* sort confirm - left path (S) *)
Diffuse S4 : BOOL; (* sort confirm - forward path (M) *)
Diffuse S5 : BOOL; (* sort confirm - right path (L) *)
Retro S2 : BOOL; (* left exit path - used here only for the
STOPPING drain-clear check *)
Retro_S3 : BOOL; (* forward exit path - ditto *)
Retro S4 : BOOL; (* right exit path - ditto *)
(* Boxes between Diffuse S3/4/5 and Retro_S2/3/4 (PathwWD_S/M/L, value from the
previous scan). Used by the drain checks. *)
InFlight S : INT;
InFlight M : INT;
InFlight L : INT;
WeightAnalog : REAL; (* continuous weight measurement, kg *)
END_VAR
VAR_OUTPUT
Convl : BOOL;
Conv2 : REAL; (* exit lane drive, 5.0 = run, 0.0 = stop *)
Conv3 : REAL; (* ditto *)
Conv4 : REAL; (* ditto *)
ScaleConveyor : BOOL;
SorterLeft : BOOL;
SorterForward : BOOL;
SorterRight : BOOL;
Drained : BOOL; (* IDLE, or RUN with exit lanes empty *)
Fault : BOOL; (* State = SORT_FAULT *)
State : E SortState := E SortState.IDLE; (* current state - HMI display *)
(* WeightClass: class of the box being sorted, CLS NONE after the lane
confirmation *)
WeightClass : E WeightClass := E WeightClass.CLS NONE;
CurrentWeight : REAL; (* last settled weight, kg *)
RollStop Entry : BOOL; (* roller-stop brakes, entry section *)
RollStop S : BOOL; (* roller-stop brakes, S exit path *)
RollStop M : BOOL; (* roller-stop brakes, M exit path *)
RollStop L : BOOL; (* roller-stop brakes, L exit path *)
LoadConvl : REAL; (* load conveyor drive, 0.0 = stop *)
LoadConv2 : REAL; (* load conveyor drive, 0.0 = stop *)
LoadConv3 : REAL; (* load conveyor drive, 0.0 = stop *)
END_VAR
VAR
ScaleOccupied : BOOL;
WeightSettleTimer : TON;
T SETTLE : TIME := T#300MS; (* tune to your scale / load cell response *)
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StopDrainTimer : TON;
T _STOP_DRAIN : TIME := T#20S; (* max. controlled run-down after Stop
(FSD ch. 5.2) *)

(* --- per-state jam watchdogs --- *)

EntryTimer : TON;

T ENTRY_TIMEOUT : TIME := T#4S; (* Retro S1 -> Diffuse S1, tune to line *)
ExitTimer : TON;

T EXIT TIMEOUT : TIME := T#4S; (* Diffuse S1 -> Diffuse_S2, tune to line *)

ConfirmTimer : TON;
T CONFIRM TIMEOUT : TIME := T#6S; (* Diffuse S2 -> Diffuse S3/4/5, tune to
line *)
END_VAR

IMPLEMENTACE - IMPLEMENTATION

(* Fault reset - evaluated ALWAYS, regardless of Enable/Mode, same
pattern as FB_PickPlace.PP_FAULT. *)
IF (State = E SortState.SORT _FAULT) AND ResetTrig THEN

State := E_SortState.IDLE;
ScaleOccupied := FALSE;

WeightClass := E WeightClass.CLS_NONE;
EntryTimer(IN := FALSE);

ExitTimer(IN := FALSE);
ConfirmTimer(IN := FALSE);
END_IF;

(* Runs every scan, independent of State, driven directly by StopRequested. *)
StopDrainTimer(IN := StopRequested, PT := T STOP_DRAIN);

(* ---LOAD SIDE--- load conveyors run and the entry stop is open until Stop is latched *)

IF StopRequested THEN
RollStop Entry := TRUE;

LoadConvl := 0.0;
LoadConv2 := 0.0;
LoadConv3 := 0.0;

ELSE
RollStop Entry := FALSE;
LoadConvl := 4.0;
LoadConv2 := 1.0;
LoadConv3 := 1.0;

END_IF

(* ---DISABLED (Enable = FALSE)--- everything off, roller stops engaged *)

IF NOT Enable THEN
Convl = FALSE;
Conv2 = 0.0;
Conv3 = 0.0;
Conv4 = 0.0;
ScaleConveyor := FALSE;
SorterLeft = FALSE;
SorterForward := FALSE;
SorterRight := FALSE;
RollStop Entry := TRUE;
RollStop S = TRUE;
RollStop M = TRUE;
RollStop L := TRUE;
LoadConvl := 0.0;
LoadConv2 := 0.0;
LoadConv3 := 0.0;

’

(* SORT FAULT survives Enable = FALSE - including the MODE EMERGENCY it
triggers itself - and is cleared only by ResetTrig (top of the FB). *)
IF State <> E SortState.SORT_FAULT THEN

State := E_SortState.IDLE;
ScaleOccupied := FALSE;
WeightClass := E_WeightClass.CLS_NONE;
WeightSettleTimer(IN := FALSE);

END_IF;

EntryTimer(IN := FALSE);

ExitTimer(IN := FALSE);

ConfirmTimer(IN := FALSE);

Drained 1= (State = E _SortState.IDLE);
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ELSE
(* Safety net: once T _STOP_DRAIN has elapsed, force STOPPING from any state,
a stop always completes even if a sensor never confirms. *)
IF StopDrainTimer.Q AND (State <> E SortState.IDLE) THEN
State := E SortState.STOPPING;
END_IF;

CASE State OF

E SortState.IDLE:
ScaleOccupied := FALSE;

WeightClass = E WeightClass.CLS NONE;
SorterLeft = FALSE;
SorterForward := FALSE;
SorterRight := FALSE;

(* Waits for StopRequested to clear so the machine can't
auto-restart out of IDLE while STOP is still active. *)
IF NOT StopRequested THEN
State := E SortState.RUN;
END_IF

(* ---RUN--- *)
E SortState.RUN:

Convl = NOT StopRequested;

Conv2 = 5.0;

Conv3 = 5.0;

Conv4 = 5.0;

SorterForward := TRUE; (* sorter drive runs continuously *)
LoadConvl := 3.0;

LoadConv2 := 1.0;

LoadConv3 =1.0;

RollStop S := FALSE;

RollStop M := FALSE;

RollStop L := FALSE;

IF StopRequested THEN
State := E SortState.STOPPING;
ELSIF Retro S1 AND (NOT ScaleOccupied) THEN
ScaleOccupied := TRUE;
ScaleConveyor := TRUE;
State := E SortState.WAIT SCALE ENTRY;
END_IF

(* ---WAIT SCALE ENTRY--- *)
E SortState.WAIT SCALE_ENTRY:

ScaleConveyor := TRUE;

(* Convl runs unconditionally, regardless of StopRequested -
this state exists specifically to retrieve a box already
caught between Convl and the scale during a stop. Gating
this on NOT StopRequested would strand that box before it
ever reaches Diffuse S1. *)

Convl := TRUE;

(* Watchdog: box seen at Retro S1 but not at Diffuse S1 in time - jam
before the scale. *)

EntryTimer(IN := TRUE, PT := T_ENTRY_TIMEOUT);

IF EntryTimer.Q THEN
State := E SortState.SORT FAULT;

ELSIF Diffuse S1 THEN
ScaleConveyor := FALSE;
EntryTimer(IN := FALSE);
WeightSettleTimer(IN := TRUE, PT := T SETTLE);
State := E SortState.WEIGHING;

END_IF

(* ---WEIGHING--- *)
E SortState.WEIGHING:
ScaleConveyor := FALSE;
WeightSettleTimer(IN := TRUE, PT := T SETTLE);

IF WeightSettleTimer.Q THEN
CurrentWeight := WeightAnalog;
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WeightSettleTimer(IN := FALSE);
State := E SortState.CLASSIFICATION;
END_IF

(* ---CLASSIFICATION--- *)
E SortState.CLASSIFICATION:
(* Thresholds in F ClassifyWeight. Counting does not happen here - the
counters use the confirmed lane exit (FSD ch. 14). *)
WeightClass := F_ClassifyWeight(Weight := CurrentWeight);
State := E SortState.SORTING;

(* ---SORTING--- *)
E SortState.SORTING:

(* SorterForward is NOT set here - it already runs
continuously from RUN/STOPPING. Only the direction
inputs are class-driven, and only S/L need one. *)

CASE WeightClass OF

E WeightClass.CLS S: SorterLeft := TRUE;

E WeightClass.CLS M: ; (* no direction output - default forward path *)
E WeightClass.CLS _L: SorterRight := TRUE;

ELSE

END_CASE

ScaleConveyor := TRUE; (* falls through to WAIT EXIT *)
State := E_SortState.WAIT_EXIT;

(* ---WAIT EXIT--- *)
E SortState.WAIT EXIT:
ScaleConveyor := TRUE;

(* Watchdog: weighed box does not leave the scale (Diffuse S2) in time
- stuck on the scale. *)
ExitTimer(IN := TRUE, PT := T_EXIT_TIMEOUT);
IF ExitTimer.Q THEN
State := E SortState.SORT_FAULT;
ELSIF Diffuse S2 THEN
(* Scale freed immediately for throughput - independent
of whether the box has reached the sorter yet. The
sorter output set in SORTING is still held TRUE. *)
ScaleOccupied := FALSE;
ExitTimer(IN := FALSE);
State := E SortState.SORT_CONFIRM;
END_IF

(* ---SORT CONFIRM--- *)
E SortState.SORT CONFIRM:
(* Hold the direction output until the box passes the lane confirmation
sensor - the sorter inputs have no memory. SorterForward unchanged. *)

(* Watchdog: box left the scale but no lane confirmation in time -
stuck before or in the sorter. *)
ConfirmTimer(IN := TRUE, PT := T CONFIRM TIMEOUT);
IF ConfirmTimer.Q THEN
State := E SortState.SORT FAULT;
ELSIF Diffuse S3 OR Diffuse S4 OR Diffuse S5 THEN
SorterLeft := FALSE;
SorterRight := FALSE;
WeightClass := E_WeightClass.CLS_NONE;
ConfirmTimer(IN := FALSE);

IF StopRequested THEN
State := E_SortState.STOPPING;
ELSE
State := E SortState.RUN;
END_IF
END_IF

(* ---STOPPING--- *)
E SortState.STOPPING:

Convl := FALSE; (* infeed stops immediately *)
Conv2 = 5.0; (* run-out belts keep running *)
Conv3 = 5.0;

Conv4 = 5.0;

SorterForward := TRUE; (* sorter keeps running *)
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RollStop Entry := TRUE;
RollStop_ S := FALSE;
RollStop M := FALSE;
RollStop L := FALSE;
LoadConvl := 0;
LoadConv2 := 0;
LoadConv3 := 0;

(* Line empty

(or safety net elapsed): exit side off, back to IDLE.

A box arriving at Retro S1 is still taken onto the scale. *)
IF StopDrainTimer.Q OR
((NOT Retro S1) AND (NOT Diffuse S1) AND (NOT Diffuse S2)
AND (NOT Retro S2) AND (NOT Retro S3) AND (NOT Retro S4)
AND (InFlight S = 0) AND (InFlight M = 0) AND (InFlight L = 0)
AND (NOT ScaleOccupied)) THEN

Conv2 = 0.0;
Conv3 = 0.0;
Conv4 = 0.0;
ScaleConveyor := FALSE;
SorterForward := FALSE;
SorterLeft := FALSE;
SorterRight := FALSE;
LoadConvl := 0;
LoadConv2 := 0;
LoadConv3 := 0;

State := E So

ELSIF Retro_S1 AN

rtState.IDLE;

D (NOT ScaleOccupied) THEN

ScaleOccupied := TRUE;
ScaleConveyor := TRUE;
State := E SortState.WAIT SCALE ENTRY;

END_IF

(* ---SORT_FAULT--- *)
E SortState.SORT FAULT:

(* A watchdog expired. Hold the safe state until ResetTrig (top of the

FB). Needed here as well as in the disabled branch: Enable is still
TRUE in the scan the fault trips; MODE_EMERGENCY follows next scan. *)

Convl := FALSE;
Conv2 = 0.0;
Conv3 = 0.0;
Conv4 = 0.0;
ScaleConveyor := FALSE;
SorterLeft := FALSE;
SorterForward := FALSE;
SorterRight := FALSE;
RollStop_Entry := TRUE;
RollStop_S := TRUE;
RollStop M := TRUE;
RollStop_L := TRUE;
LoadConv1l = 0.0;
LoadConv2 = 0.0;
LoadConv3 1= 0.0;
END_CASE

(* Drained: IDLE, or RUN with nothing in flight on the exit lanes. It cannot be
TRUE in RUN while Stop is latched (RUN leaves to STOPPING in the same scan),
so the AUTO -> STOPPED gate is unaffected. *)

Drained := (State = E SortState.IDLE)

OR (State =

E SortState.RUN

AND (InFlight S = 0) AND (InFlight M = 0) AND (InFlight L = 0));

END_IF

Fault := (State = E_SortState.SORT_FAULT);
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5.4 FB_PickPlace
FUNKCNI BLOK - 118 RADKU KODU - FSD KAP. 7

Dvouosy presun krabice z palety na nakladaci dopravnik, fizeny polohou. Instance PickPlace , krok 50.30.

DEKLARACE - DECLARATION 53 T.

(*

FUNCTION BLOCK : FB PickPlace

PURPOSE : Two-axis Pick & Place PnPl1 (X and Z, no rotation): takes the
box off the pallet at the pick point and places it on
LoadConvl.

NOTES : Xset / Zset are POSITION setpoints 0..10, not speeds.
Enable = FALSE freezes the arm: the actual position is
re-commanded every scan, GrabCmd and State are kept, so the
cycle continues from the same step when Enable returns.
Stop blocks only the start of a new cycle in PP_WAIT - a
transfer in progress is always completed.
Watchdogs: axis moves (T_AXIS TIMEOUT), grip (T_GRAB_TIMEOUT),
item lost while lifting or moving -> PP_FAULT, held until
Reset (evaluated regardless of Enable) -> GVL.Fault PnP1l Robot
-> MODE_EMERGENCY. Drained = PP_HOME or PP_WAIT (arm idle).

FSD REF : ch. 7 Pick & Place PnP1

FUNCTION_BLOCK FB_PickPlace
VAR_INPUT
Enable : BOOL; (* ProcessEnable - same gating as Cycle *)
StopRequested : BOOL; (* blocks a NEW cycle starting from PP _WAIT -
does not abort one in progress *)

ResetTrig : BOOL; (* R_Reset.Q - clears a Fault *)
PosPick : BOOL; (* GVL.DiffS PosPickl - pallet at the pick point *)
PosDrop : BOOL; (* GVL.DiffS PosDropl - LoadConvl drop point occupied *)
Detected : BOOL; (* GVL.PnP1 Detected - gripper proximity sensor *)
Xact : REAL; (* GVL.PnP1 Xact, position 0..10 *)
Zact : REAL; (* GVL.PnP1 Zact, position 0..10 *)
END_VAR
VAR_OUTPUT
Xset : REAL;
Zset : REAL;

GrabCmd : BOOL;
Drained : BOOL; (* TRUE in PP_HOME or PP WAIT - feeds LineDrained
together with Cycle.Drained *)

Fault : BOOL;
State : E PickPlaceState := E PickPlaceState.PP_HOME; (* current state - HMI display *)
END_VAR

VAR
X HOME : REAL := 0.0;
X WAIT : REAL := 10.0;
Z_UP : REAL := 0.0;
Z DOWN : REAL := 10.0; (* safety limit for the descent - NOT the
target depth, see PP_LOWER PICK *)

POS_TOL : REAL := 0.2; (* position tolerance for 'axis reached' *)
XTmr : TON;
ZTmr : TON;

GrabTmr : TON;

T AXIS TIMEOUT : TIME := T#3S; (* axis-move watchdog *)

T _GRAB_TIMEOUT : TIME := T#2S; (* grip-confirm watchdog *)
END_VAR

IMPLEMENTACE - IMPLEMENTATION 112 ¢

IF (State = E_PickPlaceState.PP_FAULT) AND ResetTrig THEN
State := E PickPlaceState.PP_HOME; (* evaluated ALWAYS, regardless of Enable/Mode *)
END_IF;

IF NOT Enable THEN
Xset := Xact;
Zset := Zact;
XTmr(IN := FALSE);
ZTmr (IN := FALSE);
GrabTmr(IN := FALSE);
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(* GrabCmd and Stat
ELSE
CASE State OF

E PickPlaceStat
Xset := X_H
Zset :=Z U
GrabCmd :
XTmr(IN :=
ZTmr(IN :=
GrabTmr(I

e kept on purpose - resume from the same step *)

e.PP_HOME:
OME;

P;

FALSE;
FALSE) ;
FALSE) ;

:= FALSE);

State := E_PickPlaceState.PP_WAIT;

E PickPlaceStat

e.PP_WAIT:

Xset := X WAIT;

Zset :=Z U
GrabCmd :=

XTmr(IN :=
IF XTmr.Q T
State
ELSIF (ABS(
AND P
(* Stop
State
END_IF

E PickPlaceStat
Zset :=Z D

ZTmr(IN :=
PT :

IF Detected
(* Box
furt
Zset :=
ZTmr (IN
State
ELSIF ZTmr.
(* Stil
stuc
State
END_IF

E PickPlaceStat
GrabCmd :=

GrabTmr (IN
IF GrabTmr.
State
ELSIF Detec
GrabTmr
State
END_IF

E_PickPlaceStat
Zset :=Z U
IF NOT Dete

State
ELSE
ZTmr (IN
IF ZTmr
Sta
ELSIF A
Sta
END_IF
END_IF

E PickPlaceStat
Xset := X H

IF NOT Dete
State
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P;
FALSE;

(ABS(Xact - X WAIT) > POS_TOL), PT := T AXIS_ TIMEOUT);
HEN

:= E_PickPlaceState.PP_FAULT;

Xact - X WAIT) <= POS TOL)
osPick AND (NOT PosDrop) AND (NOT StopRequested) THEN
Requested only blocks a NEW cycle starting here *)

:= E_PickPlaceState.PP_LOWER PICK;

e.PP_LOWER PICK:
OWN ;

(ABS(Zact - Z DOWN) > POS_TOL) AND (NOT Detected),
T _AXIS TIMEOUT);

THEN
detected - at whatever depth. Stop pushing
her and hold Zset at the current position. *)
Zact;

:= FALSE);

:= E_PickPlaceState.PP_GRAB;

Q THEN
1 descending without detection after T AXIS TIMEOUT - axis
k or no box under the gripper. *)

:= E_PickPlaceState.PP_FAULT;

e.PP GRAB:
TRUE;

:= (NOT Detected), PT := T_GRAB_TIMEOUT);
Q THEN

:= E PickPlaceState.PP_FAULT; (* nothing detected in time *)

ted THEN
(IN := FALSE);

:= E_PickPlaceState.PP_LIFT;

e.PP_LIFT:
P;
cted THEN
:= E PickPlaceState.PP_FAULT; (* lost the item while lifting *)
:= (ABS(Zact - Z UP) > POS TOL), PT := T AXIS TIMEOUT);
.Q THEN
te := E_PickPlaceState.PP_FAULT;

BS(Zact - Z UP) <= POS_TOL THEN
te := E_PickPlaceState.PP_MOVE_TO_DROP;

e.PP_MOVE TO DROP:
OME ;
cted THEN

:= E_PickPlaceState.PP_FAULT;
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ELSE
XTmr(IN := (ABS(Xact - X HOME) > POS_TOL), PT := T AXIS TIMEOUT);
IF XTmr.Q THEN
State := E PickPlaceState.PP FAULT;
ELSIF ABS(Xact - X HOME) <= POS_TOL THEN
State := E PickPlaceState.PP_RELEASE;
END_IF
END_IF

E PickPlaceState.PP RELEASE:
GrabCmd := FALSE;
State := E_PickPlaceState.PP_HOME;

E_PickPlaceState.PP_FAULT:

(* Frozen just like the Enable = FALSE branch - hold position, wait for Reset *)

Xset := Xact;

Zset := Zact;

XTmr(IN := FALSE);
ZTmr (IN := FALSE);
GrabTmr(IN := FALSE);

END_CASE
END_IF
Drained := (State = E PickPlaceState.PP HOME) OR (State = E PickPlaceState.PP WAIT);

Fault := (State = E_PickPlaceState.PP_FAULT);

5.5 FB_PalletFeed

FUNKCNI BLOK - 108 RADKU KODU - FSD KAP. 8, 9

Jedenact Gsekl a pét zarazek paletové trasy; v rezimu Drain uzavird vstup. Instance PalletFeed , krok 50.35.

DEKLARACE - DECLARATION

(*

FUNCTION BLOCK : FB PalletFeed

PURPOSE : Pallet infeed: carries a loaded pallet from the Emitter
(Factory I/0 scene, not PLC-controlled) to the PnP1l pick
point, holds it there until the box has been taken and sends
the empty pallet on to its exit.

NOTES : Self-contained - sensors in through VAR _INPUT, drives and
roller stops out through VAR OUTPUT, no GVL access.
Route: PallConvLoad R -> Curv_R1..R3 -> Strait_ 1 -> Strait 2
(pick point) -> Strait 3 -> Curv_L1..L3 -> PallConvLoad L.
Only Strait 1, Strait 2 and (during Drain) the entrance have
a stop condition; all other segments run constantly -
pallets queuing behind a stopped one is normal.
Unloaded pallet: DiffS PosPick cannot tell a loaded pallet
from an empty one (the bare pallet also breaks the beam). A
pallet at the pick point counts as unloaded when PnPl returns
to idle (rising edge of PnP1l Drained); PalletCleared then
releases it and is reset when the pallet leaves the sensor.
Stop: all drives stop and all five roller stops release at
once, ahead of Enable (Mode can still be AUTO while the box
line runs down).
Draining: only the entrance closes (PallConvLoad R stops,
RollStop LoadR engages), after a pallet still on LArray LoadR
has passed. Whether the whole line is empty is decided in
PLC_PRG_ST / F_NextMode only.

FSD REF : ch. 8 Pallet infeed
ch. 9 System Drain

FUNCTION_BLOCK FB_PalletFeed

VAR_INPUT
Enable : BOOL; (* ProcessEnable: Mode = AUTO OR DRAINING *)
StopRequested : BOOL; (* Safety.StopRequested - acts ahead of Enable *)
Draining : BOOL; (* Mode = MODE_DRAINING - closes the entrance only *)
DiffS PallEntry : BOOL; (* GVL.DiffS PallEntry - pallet waiting to

transfer from Strait 1 onto Strait 2 *)
DiffS_PosPick : BOOL; (* GVL.DiffS PosPickl - pallet at the pick point
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(same sensor as FB PickPlace.PosPick) *)

PnP1 Drained : BOOL; (* PickPlace.Drained - rising edge = pick cycle
finished *)
LArray LoadR 1 BOOL; (* GVL.LArray LoadR - entrance sensor, used by the
Drain close only *)
END_VAR
VAR_OUTPUT
PallConvLoad R : REAL;

PallConvCurv_R1 : REAL;
PallConvCurv R2 : REAL;
PallConvCurv_R3 : REAL;
PallConvStrait 1 : REAL;
PallConvStrait 2 : REAL;
PallConvStrait 3 : REAL;
PallConvCurv_L1 : REAL;
PallConvCurv L2 : REAL;
PallConvCurv_ L3 : REAL;
PallConvload L : REAL;
RollStop PallPickl : BOOL; (* pick point clamp, side 1 *)
RollStop PallPick2 : BOOL; (* pick point clamp, side 2 *)
RollStop LoadR : BOOL; (* entrance stop *)
RollStop LoadL : BOOL; (* exit stop *)
RollStop Entryl : BOOL; (* Strait 1 entry stop *)
END_VAR
VAR
PalletCleared : BOOL; (* TRUE once PnPl has taken the box off the pallet at
the pick point *)
R PnP1Drained : R TRIG;
END_VAR

IMPLEMENTACE - IMPLEMENTATION 110 F.

IF StopRequested THEN
(* Stop: immediate, ahead of Enable - same priority as the load conveyors in
FB SortingCycle. *)

PallConvLoad R 1=
PallConvCurv_R1
PallConvCurv_R2
PallConvCurv R3
PallConvStrait 1 :
PallConvStrait 2 :
PallConvStrait 3 :
PallConvCurv_L1
PallConvCurv_L2 :=
PallConvCurv L3
PallConvLoad L .0;

(* all roller stops released *)
RollStop PallPickl := FALSE;
RollStop PallPick2 := FALSE;

1] LA | N | B {1
o

[cloclolololololololol

n
[cllclololollololololol

RollStop LoadR = FALSE;
RollStop LoadL = FALSE;
RollStop Entryl 1= FALSE;

(* PalletCleared is kept. The edge detector is called with FALSE, so a pick
finished during the stop is not evaluated. *)
R_PnP1Drained (CLK := FALSE);

ELSIF NOT Enable THEN
PallConvLoad R :=
PallConvCurv R1 :=
PallConvCurv_R2 :=
PallConvCurv_R3 :=
PallConvStrait 1 :=
PallConvStrait 2 :=
PallConvStrait 3 :=
PallConvCurv L1 :=
PallConvCurv_L2 :=
PallConvCurv_L3 :=
PallConvLoad L = 0.0;

(* Roller stops released, as in the Stop branch. PLC PRG ST does not use these
outputs outside AUTO / DRAINING. *)

RollStop PallPickl := FALSE;

RollStop PallPick2 := FALSE;

[clcloclololololololo)
[clclolololololololo)
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RollStop LoadR = FALSE;
RollStop LoadL = FALSE;
RollStop Entryl = FALSE;

(* Clean idle - the pallet state is re-evaluated from the sensors on the next
start. *)

PalletCleared := FALSE;

R PnP1Drained(CLK := FALSE);

ELSE
R_PnP1Drained(CLK := PnP1l Drained);

(* exit stop and Strait 1 stop released in normal operation *)
RollStop LoadlL := FALSE;
RollStop Entryl := FALSE;

IF NOT DiffS PosPick THEN
(* Pick point clear - reset for the next pallet, whether this
scan's clearing is the current one finally leaving or simply
nothing having arrived yet. *)
PalletCleared := FALSE;
ELSIF R PnP1Drained.Q THEN
PalletCleared := TRUE;
END_IF;

(* ---Entrance--- closes during Drain once LArray LoadR is clear, and stays
closed: no new pallet can reach the sensor any more. *)
IF Draining AND (NOT LArray LoadR) THEN
(* Drain: entrance closed *)
PallConvLoad R := 0.0;
RollStop LoadR := TRUE;
ELSE
(* not draining, or a pallet still on the sensor - let it pass *)
PallConvLoad R := -4.0;
RollStop LoadR := FALSE;
END_IF;

PallConvCurv_R1 :=
PallConvCurv_R2 :
PallConvCurv R3 :

n
o 00

(* ---Strait_1--- holds the next pallet while the pick point is occupied *)
IF DiffS PallEntry AND DiffS PosPick THEN
PallConvStrait 1 := 0.0;
ELSE
PallConvStrait 1 := 8.0;
END_IF;

(* ---Strait 2, pick point--- belt stopped and both clamps engaged until the
box has been taken (PalletCleared). *)
IF (NOT DiffS PosPick) OR PalletCleared THEN
PallConvStrait 2 := 8.0;
RollStop_PallPickl := FALSE;
RollStop PallPick2 := FALSE;
ELSE
PallConvStrait 2 := 0.0;
RollStop PallPickl := TRUE;
RollStop PallPick2 := TRUE;

END_IF;
(* ---Exit side--- runs constantly *)
PallConvStrait 3 := 8.0;
PallConvCurv_L1 = 8.0;

PallConvCurv L2 := 8.0;
PallConvCurv_ L3 :
PallConvLoad L

non
o
= 0
© -
- O

END_IF
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5.6 FB_PathWatchdog

FUNKCNIi BLOK

72 RADKU KODU - FSD KAP. 11

Fronta az 15 kusU s vlastnim ¢asovaem pro kazdy kus. Pét instanci PathwD * , krok 50.40.

DEKLARACE - DECLARATION

(*

FUNCTION
PURPOSE :

NOTES

FSD REF :

BLOCK : FB PathWatchdog

Transit-time watchdog for a path between two sensors that can
hold several items at once (boxes or pallets). Faults
(latched) if an item does not reach EndSignal within Timeout,
or if more items enter than can be tracked.

: A single start/stop timer is not enough: on several paths

the next box enters before the previous one has left (e.g.
SORT_CONFIRM returns the cycle to RUN while the box is still
travelling to Retro S2/S3/S4). A second StartSignal edge
would re-arm the timer and hide the first box if it stuck.
So each StartSignal edge enqueues a slot with its own TON
(FIFO ring buffer, N MAX slots) and each EndSignal edge
dequeues the oldest. FIFO order holds because items cannot
overtake each other on one conveyor path.

Enable = FALSE (outside AUTO / DRAINING): sensor edges are
ignored and the slot timers stop; a TON restarts from zero,
so after an emergency every tracked item gets the full
Timeout again. The queue itself is kept.

OverflowFault: more than N MAX items - EndSignal most likely
not responding. UnexpectedEnd: EndSignal with nothing queued
(sensor mismatch) - diagnostic only, does not set Fault.
N_MAX is an array bound, so it is a CONSTANT - raise it and
recompile if a path can queue more items.

ch. 11.1 Watching a path with several items

FUNCTION_BLOCK FB_PathWatchdog

VAR_INPUT
Enable

StartSignal : BOOL;

: BOOL; (* ProcessEnable - edges and timers active only in AUTO /
DRAINING *)
* rising edge = an item entered the path *)

(
EndSignal 1 BOOL; (* rising edge = an item left the path - FIFO order *)
Timeout : TIME; (* max. transit time per item *)
ResetTrig : BOOL; (* R Reset.Q - clears Fault and empties the queue *)
END_VAR
VAR_OUTPUT

Fault

(*
TimeoutFault : BOOL; (*

OverflowFault : BOOL; (* more items entered than N _MAX can track *)
UnexpectedEnd : BOOL; (*
(*

: BOOL; TimeoutFault OR OverflowFault, latched *)

a tracked item exceeded Timeout *)

EndSignal with nothing queued - diagnostic only *)

InFlight : INT; items currently tracked - diagnostic / HMI *)
END_VAR
VAR CONSTANT
N _MAX : INT := 15; (* max. items tracked at once - array bound, must stay
CONSTANT *)
END_VAR
VAR
SlotActive : ARRAY[1l..N_MAX] OF BOOL;
SlotTmr : ARRAY[1..N_MAX] OF TON;
Head : INT := 1; (* index of the oldest tracked item (FIFO front) *)
Tail : INT :=1; (* index the next StartSignal edge will occupy *)
Count : INT := 0;
R_Start : R _TRIG;
R End : R _TRIG;
k . INT;
END_VAR

IMPLEMENTACE

IMPLEMENTATION

IF ResetTrig THEN

FOR k :

1 TO N_MAX DO

SlotActive[k] := FALSE;
SlotTmr[k] (IN := FALSE);

END_FOR;

5 Funkeni bloky - FB_PathWatchdog

V3.25.1

58 T.

51 F.



SOURCE CONVEYOR SORTING V3.25.1

Head =1
Tail = 1;
Count = 0;
Fault := FALSE;
TimeoutFault := FALSE;

OverflowFault := FALSE;
UnexpectedEnd := FALSE;
END_IF;

R Start(CLK := StartSignal);
R End(CLK := EndSignal);

IF Enable THEN
IF R Start.Q THEN
IF Count < N_MAX THEN
SlotActive[Tail] := TRUE;

Tail := (Tail MOD N _MAX) + 1;
Count := Count + 1;

ELSE
OverflowFault := TRUE;

END_IF;

END_IF;

IF R End.Q THEN
IF Count > O THEN
SlotActive[Head] := FALSE;
SlotTmr[Head] (IN := FALSE);
Head := (Head MOD N MAX) + 1;
Count := Count - 1;
ELSE
UnexpectedEnd := TRUE;
END_IF;
END_IF;
END_IF;

(* Slot timers run only while Enable = TRUE - a TON restarts from zero
after its IN was FALSE. *)
FOR k := 1 TO N_MAX DO
SlotTmr[k] (IN := (SlotActive[k] AND Enable), PT := Timeout);
IF SlotTmr[k].Q THEN
TimeoutFault := TRUE;
END_IF;
END_FOR;

Fault TimeoutFault OR OverflowFault;
InFlight := Count;

5.7 FB_StartDelay
FUNKCNI BLOK - 26 RADKU KODU - FSD KAP. 3.1

Potvrzeni startu po 3 s ve STOPPED. Instance StartDelay , krok 50.20.

DEKLARACE - DECLARATION 30 F.

(*

FUNCTION BLOCK : FB StartDelay

PURPOSE : Confirms a Start press only after DelayTime (3 s) in
MODE_STOPPED; leaving STOPPED cancels the pending start.

NOTES : StartConfirmed feeds F_NextMode instead of the raw button,
so MODE_AUTO is entered only after the delay. Armed (count-
down running) is also read by PLC PRG ST for the stack
lights, the start beep and the STARTING text.

FSD REF : ch. 3.1 Transitions

ch. 4 Signaling
*)
FUNCTION_BLOCK FB StartDelay
VAR_INPUT
StartButton : BOOL; (* Start Button OR Start Cmd HMI - rising edge arms the
delay *)
InStopped : BOOL; (* ModeThisScan = MODE_STOPPED - delay only runs

while still in STOPPED *)
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DelayTime : TIME := T#3S;
END_VAR
VAR_OUTPUT
StartConfirmed : BOOL; (* TRUE once DelayTime has elapsed - feeds
F NextMode instead of raw StartButton *)

END_VAR
VAR
R Start : R TRIG;
Armed : BOOL; (* countdown running - holds the press until the delay
completes or STOPPED is left *)
Tmr : TON;
END_VAR

IMPLEMENTACE - IMPLEMENTATION

R Start(CLK := StartButton);
IF NOT InStopped THEN
(* Left STOPPED - clear the pending request so a stale delay can't
fire next time. *)
Armed := FALSE;
Tmr(IN := FALSE);
StartConfirmed := FALSE;
ELSE
IF R Start.Q THEN
Armed := TRUE;
END_IF;

Tmr(IN := Armed, PT := DelayTime);

StartConfirmed := Tmr.Q;
END_IF

5.8 FB_Blink
FUNKCNI BLOK - 30 RADKU KODU - FSD KAP. 4.1

Generator pulzd 400 / 400 ms pro v3echny véZe. Instance Blink , krok 80.

DEKLARACE - DECLARATION

(*
FUNCTION BLOCK : FB Blink
PURPOSE : Square-wave pulse generator for the stack light blinking
(400 / 400 ms).
FSD REF : ch. 4.1 Stack lights

FUNCTION_BLOCK FB Blink
VAR_INPUT
Enable : BOOL;
TimeOn : TIME := T#400MS;
TimeOff : TIME := T#400MS;
END_VAR
VAR_OUTPUT
Pulse : BOOL;
END_VAR
VAR
TmrOn : TON;
TmrOff : TON;
END_VAR

IMPLEMENTACE - IMPLEMENTATION

IF NOT Enable THEN
Pulse := FALSE;
TmrOn(IN := FALSE);
TmrOff(IN := FALSE);
ELSIF NOT Pulse THEN
TmrOff(IN := TRUE, PT := TimeOff);
IF TmrOff.Q THEN
TmrOff(IN := FALSE);
Pulse := TRUE;
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END_IF
ELSE
TmrOn(IN := TRUE, PT := TimeOn);
IF TmrOn.Q THEN
TmrOn(IN := FALSE);
Pulse := FALSE;
END_IF
END_IF

5.9 FB_PulseAlarm

FUNKCNI BLOK - 44 RADKU KODU - FSD KAP. 4.2

N kratkych pipnuti po nabézné hrané. Pét instanci v kroku 80: nouze, start, stop, zaseknuti, Drain.

DEKLARACE - DECLARATION 24 F.

(*

FUNCTION BLOCK : FB_PulseAlarm

PURPOSE : Siren pattern - PulseCount beeps (TimeOn / TimeOff) after a
rising edge on Trigger, then silent. A new edge restarts it.

FSD REF : ch. 4.2 Sirens

FUNCTION_BLOCK FB_PulseAlarm

VAR_INPUT
Trigger : BOOL;
PulseCount : INT := 3;
TimeOn 1 TIME := T#300MS;
TimeOff 1 TIME := T#300MS;
END_VAR
VAR_OUTPUT
Alarm : BOOL;
END_VAR
VAR
R_Trigger : R_TRIG;
TmrOn : TON;
Tmroff : TON;
PulsesDone : INT;
Running : BOOL;
END_VAR
IMPLEMENTACE - IMPLEMENTATION 29 f.

R Trigger(CLK := Trigger);

IF R Trigger.Q THEN

Running := TRUE;
PulsesDone := 0;
Alarm := TRUE;

Tmron(IN := FALSE);
TmrOff(IN := FALSE);
END_IF

IF Running THEN
IF Alarm THEN
TmrOn(IN := TRUE, PT := TimeOn);
IF TmrOn.Q THEN
TmrOn(IN := FALSE);
Alarm := FALSE;
PulsesDone := PulsesDone + 1;
IF PulsesDone >= PulseCount THEN
Running := FALSE;
END_IF
END_IF
ELSE
TmrOff(IN := TRUE, PT := TimeOff);
IF TmrOff.Q THEN
TmrOff(IN := FALSE);
Alarm := TRUE;
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END_IF
END_IF
END_IF

5.10 FB_TimedAlarm
FUNKCNI BLOK - 27 RADKU KODU - FSD KAP. 4.2
Souvisly ton 1 s pfi vstupu do AUTO. Instance StartupAlarm, krok 80.

DEKLARACE - DECLARATION

(*

FUNCTION BLOCK : FB TimedAlarm

PURPOSE : Siren pattern - one continuous tone for Duration after a
rising edge on Trigger.

FSD REF : ch. 4.2 Sirens

FUNCTION_BLOCK FB_TimedAlarm

VAR_INPUT
Trigger : BOOL; (* rising edge starts the continuous tone *)
Duration : TIME := T#1S;
END_VAR
VAR_OUTPUT
Alarm : BOOL;
END_VAR
VAR
R Trigger : R TRIG;
Running : BOOL;
Tmr : TON;
END_VAR

IMPLEMENTACE - IMPLEMENTATION
R Trigger(CLK := Trigger);

IF R Trigger.Q THEN
Running := TRUE;

Alarm := TRUE; (* ON immediately, no pulsing - single continuous tone *)
Tmr(IN := FALSE);
END_IF;

IF Running THEN
Tmr(IN := TRUE, PT := Duration);
IF Tmr.Q THEN
Tmr(IN := FALSE);

Alarm := FALSE;
Running := FALSE;
END_IF;

END_IF

5.11 FB_AlarmHistory

FUNKCNi BLOK - 120 RADKU KODU - FSD KAP. 13.3

Kruhovy zasobnik 20 vyskytd s ¢asem vzniku a zaniku a hotové fadky pro HMI. Instance AlarmHistory , krok 95.

DEKLARACE - DECLARATION

(*

FUNCTION BLOCK : FB AlarmHistory

PURPOSE : Watches NUM ALARMS alarm bits and logs every occurrence in a
ring buffer: a rising edge opens a new row (TimeOn, Active),
the falling edge closes that SAME row (TimeOff). When the
buffer is full the oldest row is overwritten. Also formats
the rows into HMI strings, newest first.

NOTES : The buffer (Hist / Head / Count) is VAR IN OUT and owned by
the caller (GVL.AlarmHist*, RETAIN) - the FB keeps nothing
that must survive a power cycle. After a restart PrevBits
start at FALSE: an alarm still active is logged again with
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the restart time, and rows left open at power loss are
closed with TimeOff = restart time (the real time is
unknown) . Clear empties the buffer and resets PrevBits, so
live alarms are re-logged at once - clearing never hides a
live alarm. Lines are rebuilt only when something changed.
Reads only the GVL constants NUM ALARMS, ALARM HIST SIZE and
ALARM TEXT.

FSD REF : ch. 13.3 Alarm history

FUNCTION_BLOCK FB AlarmHistory

VAR_INPUT
AlarmBits : ARRAY[1..GVL.NUM ALARMS] OF BOOL; (* level, TRUE = alarm active *)
Now : DT; (* local timestamp, supplied by the caller *)
ClearCmd : BOOL; (* one-scan pulse (R_AlarmClear.Q) *)

END_VAR

VAR_IN_OUT

Hist : ARRAY[1..GVL.ALARM HIST SIZE] OF ST AlarmEntry; (* GVL.AlarmHist *)
Head : INT; (* GVL.AlarmHistHead - newest row, 0 = empty *)

Count : INT; (* GVL.AlarmHistCount - rows in use *)
END_VAR
VAR_OUTPUT
Lines : ARRAY[1..GVL.ALARM HIST SIZE] OF STRING(60); (* [1] = newest *)

LineActive : ARRAY[1..GVL.ALARM HIST SIZE] OF BOOL;
ActiveCount : INT;
END_VAR
VAR
PrevBits : ARRAY[1l..GVL.NUM ALARMS] OF BOOL;
FirstScan : BOOL := TRUE;
Dirty : BOOL TRUE; (* TRUE -> Lines rebuilt at the end of this call *)
i, k, idx : INT;
Txt : STRING(24);
END_VAR

IMPLEMENTACE - IMPLEMENTATION 115 t.

(* --- sanity check of the retained indices (e.g. after ALARM HIST SIZE
was changed and downloaded) --- *)
IF (Head < 0) OR (Head > GVL.ALARM HIST SIZE) OR
(Count < 0) OR (Count > GVL.ALARM HIST SIZE) THEN

Head =0;
Count := 0;
Dirty := TRUE;
END_IF
(* --- first scan after a restart: close rows left open at power loss --- *)

IF FirstScan THEN
FOR k := 1 TO GVL.ALARM HIST SIZE DO
IF Hist[k].Active THEN

Hist[k].Active := FALSE;
Hist[k].TimeOff := Now;
END_IF
END_FOR
FirstScan := FALSE;
Dirty = TRUE;
END_IF
(* --- clear --- *)

IF ClearCmd THEN
FOR k := 1 TO GVL.ALARM HIST SIZE DO
Hist[k].AlarmId := 0;
Hist[k].Active := FALSE;
END_FOR
FOR i := 1 TO GVL.NUM ALARMS DO
PrevBits[i] := FALSE; (* live alarms get re-logged right below *)
END_FOR
Head := 0;
Count := 0;
Dirty TRUE;
END_IF

(* --- edge detection and logging --- *)
ActiveCount := 0;
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FOR i := 1 TO GVL.NUM ALARMS DO
IF AlarmBits[i] THEN
ActiveCount := ActiveCount + 1;
END_IF

IF AlarmBits[i] AND NOT PrevBits[i] THEN
(* came: open a new row, overwriting the oldest when full *)
Head := Head + 1;
IF Head > GVL.ALARM HIST SIZE THEN

Head := 1;
END_IF
Hist[Head].AlarmId := i;
Hist[Head].TimeOn = Now;
Hist[Head].TimeOff := Now;
Hist[Head].Active := TRUE;
IF Count < GVL.ALARM HIST SIZE THEN
Count := Count + 1;
END_IF

Dirty := TRUE;

ELSIF PrevBits[i] AND NOT AlarmBits[i] THEN
(* went: close the newest still-open row of this alarm. Not found
= its row was already overwritten - nothing to do. *)
idx := Head;
FOR k := 1 TO Count DO
IF Hist[idx].Active AND (Hist[idx].AlarmId = i) THEN
Hist[idx].TimeOff := Now;
Hist[idx].Active := FALSE;
EXIT;
END_IF
idx := idx - 1;
IF idx < 1 THEN
idx := GVL.ALARM HIST SIZE;
END_IF
END_FOR
Dirty := TRUE;
END_IF

PrevBits[i] := AlarmBits[i];
END_FOR

(* --- HMI lines, newest first - only when something changed --- *)
IF Dirty THEN
idx := Head;
FOR k := 1 TO GVL.ALARM HIST SIZE DO
IF k <= Count THEN
IF (Hist[idx].AlarmId >= 1) AND (Hist[idx].AlarmId <= GVL.NUM ALARMS) THEN
Txt := GVL.ALARM TEXT[Hist[idx].AlarmId];
ELSE
Txt = '?2';
END_IF

IF Hist[idx].Active THEN
Lines[k] := CONCAT(CONCAT(
F FormatAlarmTime(Stamp := Hist[idx].TimeOn, WithDate :
' ACTIVE '),
Txt);

TRUE),

ELSE
Lines[k] := CONCAT(CONCAT (CONCAT (CONCAT(

F _FormatAlarmTime(Stamp := Hist[idx].TimeOn, WithDate := TRUE),
),
F FormatAlarmTime(Stamp := Hist[idx].TimeOff, WithDate := FALSE)),
)
Txt);

END_IF

LineActive[k] := Hist[idx].Active;

idx := idx - 1;
IF idx < 1 THEN
idx := GVL.ALARM HIST SIZE;
END_IF
ELSE
Lines[k] =
LineActive[k] := FALSE;
END_IF
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END_FOR
Dirty := FALSE;
END_IF
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KAPITOLA 6
I Hlavni program wmain program - PLC_PRG_ST

PLC_PRG_ST drzi jediny stav linky, slucuje fyzické vstupy s povely HMI, vola vSechny bloky v pevném poradi
krok( 10-95 (diagram 1.2) a zapisuje vystupy podle rezimu.

6.1 PLC_PRG_ST
PROGRAM - 624 RADKU KODU - FSD KAP. 3, 4, 9 - PRIL. C

RezZim linky, pofadi scanu, slouéeni povell a zapis vystupl. Kroky 10-95 jsou v kddu oznacené hlavickami.

DEKLARACE - DECLARATION 160 7.
1(*
2 PROGRAM : PLC_PRG_ST
3 PURPOSE : Main program. Holds the line mode (Mode - the single source
4 of truth), merges physical inputs with HMI commands, calls
5 every block once per scan in a fixed order and writes all
6 outputs according to the mode. Process logic lives in the
7 function blocks; this program connects them.
8 NOTES 1 Scan order
9 10 Retro sensor polarity (light-operate -> * Present)
10 15 Mode selector interlock (HMI 2-position selector)
11 20 Safety and Stop, Reset / counter reset / Drain edges
12 30 Production counters
13 40 Faults, HARD STOP, emergency pre-emption
14 -> ModeThisScan, ProcessEnable
15 50 Process blocks: Cycle, StartDelay, PickPlace,
16 PalletFeed, five path watchdogs
17 60 F NextMode -> Mode for the next scan
18 70 Outputs per mode
19 80 Stack lights and sirens
20 90 HMI status texts
21 95 Alarm history (last, observer only)
22 Steps 20 to 40 use Mode as it was at scan entry; steps 50
23 to 90 use ModeThisScan. Steps 40 and 70 must both use
24 ModeThisScan, never the result of step 60.
25 One-scan lag: Fault * and InFlight * in step 40 come from
26 the previous scan, because their blocks run in step 50.
27 Harmless at PLC scan rates - e.g. a Reset clears a jam
28 within two scans.
29 HARD STOP (step 40): AUTO / DRAINING with the selector on
30 Manual, or MANUAL with Stop, HMI Stop or the selector on
31 Auto -> MODE_STOPPED in the same scan, without run-down and
32 without Reset. Outputs use the MODE EMERGENCY branch (drives
33 0, roller stops released, PnP1l holds its position) with the
34 grip frozen. From MANUAL a latch blocks the return to MANUAL
35 until Manual is selected again or AUTO is reached. All
36 manual HMI trims are cleared; physical Man * inputs cannot
37 be cleared by the PLC and act again in MANUAL if still on.
38 System Drain: Drain in AUTO -> MODE DRAINING. The process
39 blocks keep running (ProcessEnable), only the pallet
40 entrance closes. MODE DRAINED needs both sides empty for
41 1 s continuously; DrainTmr limits the whole drain to
42 T DRAIN TIMEOUT (Fault Draining).
43 FSD REF : ch. 3 Operating modes
44 ch. 4 Signaling
45 ch. 9 System Drain
46 ch. 13 HMI interface
47 app. C Program structure
48 ")
49
50 PROGRAM PLC_PRG_ST
51 VAR
52 Mode : E Mode := E_Mode.MODE_STOPPED; (* persists across
53 scans - the single source of truth for Mode *)
54 ModeThisScan : E Mode; (* Mode after step 40 (emergency, HARD STOP) - used
55 for dispatch *)
56
57 R Reset : R TRIG; (* Reset edge: Reset Button OR Reset Cmd HMI. Leaves
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EMERGENCY / DRAINED, clears all faults - not the
counters *)
R_ResetCounters : R TRIG; (* counter reset edge: ResButtCountingl OR
ResetCounting Cmd HMI - all six counters *)
R Drain : R TRIG; (* Drain request edge: Drain Button OR Drain Cmd HMI *)

Safety : FB SafetyInterlock;

CounterS : FB_ProductionCounter;

CounterM : FB_ProductionCounter;

CounterL : FB _ProductionCounter;

CounterBoxIn : FB_ProductionCounter; (* GVL.DiffS PosDropl edge *)

CounterPalletIn : FB ProductionCounter; (* GVL.LArray LoadR edge *)
CounterPalletOut : FB ProductionCounter; (* GVL.LArray LoadL edge *)
Cycle : FB SortingCycle;

PickPlace : FB PickPlace;

PalletFeed : FB PalletFeed; (* pallet infeed to PnP1l *)

StartDelay : FB StartDelay;

(* --- path / jam watchdogs (FB_PathWatchdog) --- *)

PathWD PnP1 : FB_PathWatchdog; (* DiffS PosDropl -> Retro S1 *)
PathwD_S : FB_PathWatchdog; (* Diffuse S3 -> Retro_S2, Conv2 *)
PathwD M : FB_PathWatchdog; (* Diffuse S4 -> Retro S3, Conv3 *)
PathWD L : FB_PathWatchdog; (* Diffuse S5 -> Retro S4, Conv4 *)
PathWD Pallet : FB_PathWatchdog; (* LArray_LoadR -> LArray LoadL, whole

pallet feed *)

T _DROP_TO_ENTRY : TIME T#30S; (* longest/least certain segment -

tune to measured transit time *)

T_EXIT_S : TIME := T#6S; (* independent per lane in case
Conv2/3/4 ever differ in length *)

T EXIT M : TIME := T#6S;

T EXIT L 1 TIME := T#6S;

T _PALLET_PATH : TIME := T#120S; (* whole pallet feed - tune to measured
transit time *)

(* --- System Drain --- *)

DrainTmr : TON; (* whole-process watchdog, IN := (Mode

= MODE_DRAINING) *)

T DRAIN TIMEOUT : TIME := T#120S; (* independent of T PALLET PATH *)

LastPalletSettleTmr : TON; (* IN := GVL.InFlight PalletPath <= 0 *)

T PALLET SETTLE : TIME := T#1S;

BoxSideSettleTmr : TON; (* IN := LineDrained AND PnPlPathClear *)

T BOX SIDE SETTLE : TIME := T#1S; (* same value as T PALLET SETTLE,

kept as its own named constant since
the two sides may need different
tuning later *)
ProcessEnable 1 BOOL; (* ModeThisScan = AUTO OR DRAINING - Enable of
every process block in step 50 *)

Blink : FB Blink;

EmergencyAlarm : FB PulseAlarm;

StartupAlarm : FB TimedAlarm;

StartBeep : FB_PulseAlarm; (* 1 short beep when the start countdown
begins *)

StopBeep : FB _PulseAlarm; (* 3 short beeps when Stop is pressed *)

JamBeep : FB_PulseAlarm; (* 4 short beeps when a jam fault latches *)

DrainBeep : FB_PulseAlarm; (* 2 short beeps on entering MODE DRAINING *)

j : INT;

TowerRed, TowerYellow, TowerGreen : BOOL;

LineDrained : BOOL; (* Cycle.Drained AND PickPlace.Drained - Stop gate in
F NextMode, debounced for the drain completion *)

PnP1PathClear : BOOL; (* no box between PnP1l and the scale *)

(* --- Retro S1..54, active-high after step 10 --- *)
Retro_S1 Present : BOOL;
Retro S2 Present : BOOL;
Retro S3 Present : BOOL;
Retro_S4 Present : BOOL;

(* --- mode selector, see step 15 --- *)

R_SelAutoCmd : R_TRIG; (* rising edge of GVL HMI.SelModeAuto Cmd HMI *)

R SelManCmd : R TRIG; (* rising edge of GVL HMI.SelModeManual Cmd HMI *)
SelModeManualEff : BOOL; (* Sel_Mode_Manual OR SelModeManual_Cmd_HMI, after

the interlock *)
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SelModeAutoEff 1 BOOL; (* Sel Mode Auto OR SelModeAuto Cmd HMI - Stop
source in MANUAL (step 20) *)

(* --- alarm history, see step 95 --- *)
AlarmHistory : FB AlarmHistory;
R_AlarmClear : R _TRIG; (* GVL_HMI.AlarmHistClear Cmd HMI edge *)

AlarmBits : ARRAY[1..GVL.NUM ALARMS] OF BOOL;

RtcResult : UDINT; (* SysTimeRtc result code, 0 = 0K *)

RtcUtc : UDINT; (* seconds since 1970, UTC *)

RtcLocal : DWORD; (* same, converted to local time (incl. DST) -

DWORD because the library's VAR IN OUT
pdwTimestampLocal is DWORD *)

NowLocal : DT;
(* --- HARD STOP, see step 40 --- *)
HardStopAuto : BOOL; * this scan: AUTO/DRAINING + selector Manual *)

(
HardStopManual : BOOL; (* this scan: MANUAL + Safety.StopActive *)
HardStopNow : BOOL; (* HardStopAuto OR HardStopManual *)
(*

HardStopLatch : BOOL; set by HardStopManual; blocks STOPPED -> MANUAL
until Manual is selected again or AUTO is
reached *)

HardStopOut : BOOL; (* HardStopNow OR HardStopLatch - selects the
emergency output branch in MODE_STOPPED *)

HardStopGrabHold : BOOL; (* PnP1_GrabCmd frozen at the hard stop *)

R SelManEff : R TRIG; (* rising edge of SelModeManualEff *)

OutMode : E Mode; (* step 70 dispatch: ModeThisScan, or
MODE_EMERGENCY for a hard stop *)

END_VAR
IMPLEMENTACE - IMPLEMENTATION 780 F.
(*

Retro S1 Present
Retro S2 Present
Retro_S3 Present
Retro S4 Present

(*

R_SelAutoCmd (CLK

10. RETRO SENSOR POLARITY

Retro S1..S4 are light-operate: beam clear = TRUE, box present = FALSE -
the opposite of every Diffuse * sensor. Inverted once, here, because
the raw signals have three consumers (sorting cycle, counters, path
watchdogs) .

NOT GVL.Retro S1;
NOT GVL.Retro S2;
NOT GVL.Retro S3;
NOT GVL.Retro S4;

15. MODE SELECTOR INTERLOCK

The two HMI selector bits behave as a 2-position switch: the rising
edge of one clears the other; if both arrive in the same scan, Auto
wins. Requires both HMI buttons to write TRUE to their own bit - a
Toggle Variable could switch itself off without an edge, which this
interlock cannot undo. The physical selector is exclusive by
construction and is only OR-ed in.

GVL_HMI.SelModeAuto Cmd_HMI);

R SelManCmd (CLK := GVL HMI.SelModeManual Cmd HMI);

IF

R_SelAutoCmd.Q THEN
GVL_HMI.SelModeManual Cmd _HMI := FALSE;

ELSIF R_SelManCmd.Q THEN

GVL HMI.SelModeAuto Cmd HMI := FALSE;

END_IF
SelModeManualEff := GVL.Sel Mode Manual OR GVL_HMI.SelModeManual Cmd HMI;
SelModeAutoEff := GVL.Sel Mode Auto OR GVL HMI.SelModeAuto Cmd HMI;
(*
20. SAFETY, STOP AND COMMAND EDGES (FSD ch. 10)

(*

Physical buttons merged with HMI commands. The Stop latch is reset
with Mode as at scan entry.

NO buttons: physical input OR HMI command (see GVL HMI) *)

R Reset(CLK := GVL.Reset Button OR GVL_HMI.Reset Cmd HMI);
R ResetCounters(CLK := GVL.ResButtCountingl OR GVL HMI.ResetCounting Cmd HMI);
R Drain(CLK := GVL.Drain_Button OR GVL_HMI.Drain_Cmd_HMI);
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(* NC channels: an HMI command simulates a trip (AND NOT) *)

GVL.Emergency Buttons[1l] := GVL.Emergency Button AND NOT GVL HMI.EStop Cmd HMI;
GVL.Emergency Buttons[2] := GVL.Emergency Button S AND NOT GVL HMI.EStop S Cmd HMI;
GVL.Emergency Buttons[3] := GVL.Emergency Button_M AND NOT GVL_HMI.EStop_M Cmd_HMI;
GVL.Emergency Buttons[4] := GVL.Emergency Button L AND NOT GVL HMI.EStop L Cmd HMI;

GVL.Emergency Buttons[5] := GVL.EButt PallLoad L AND NOT GVL HMI.EStop PallL Cmd HMI;
GVL.Emergency Buttons[6] := GVL.EButt_ PalllLoad_R AND NOT GVL_HMI.EStop_PallR_Cmd_HMI;

(* door channels (NC) *)

GVL.Safety Doors[1] := GVL.SafetyDoorSortingl;
GVL.Safety Doors[2 GVL.SafetyDoorSorting2;
GVL.Safety Doors[3 GVL.SafetyDoorSorting3;
GVL.Safety Doors[4 GVL.SafetyDoorSorting4;
GVL.Safety Doors[5] := GVL.SafetyDoorLodingl;

(* Stop (NC): physical Stop AND NOT HMI Stop. In MODE MANUAL, selecting
Auto also acts as Stop -> HARD STOP in step 40. *)
Safety(RawEmergencyButtons := GVL.Emergency Buttons,

RawSafetyDoors = GVL.Safety Doors,
RawStopButton = GVL.Stop Button AND NOT GVL HMI.Stop Cmd_ HMI

AND NOT ((Mode = E Mode.MODE MANUAL) AND SelModeAutoEff),
SystemAtStopped := (Mode = E Mode.MODE STOPPED));

GVL.Emergency Tripped := Safety.EmergencyTripped;
GVL.Door Open Safety.DoorOpen;

(*
30. PRODUCTION COUNTERS (FSD ch. 14)
Enabled in AUTO and DRAINING, with Mode as at scan entry - boxes and
pallets finished during a drain are real production. All six
counters share one reset edge.

*)
CounterS(ConfirmSignal := Retro S2 Present, ResetCommand := R _ResetCounters.Q,
CountEnable := (Mode = E Mode.MODE AUTO) OR (Mode = E Mode.MODE DRAINING));
CounterM(ConfirmSignal := Retro S3 Present, ResetCommand := R ResetCounters.Q,
CountEnable := (Mode = E_Mode.MODE AUTO) OR (Mode = E Mode.MODE_DRAINING));
CounterL(ConfirmSignal := Retro S4 Present, ResetCommand := R ResetCounters.Q,
= (

CountEnable : Mode = E_Mode.MODE_AUTO) OR (Mode = E_Mode.MODE_DRAINING));

(* boxes in (placed by PnPl), pallets in / out *)
CounterBoxIn(ConfirmSignal := GVL.DiffS PosDropl, ResetCommand := R ResetCounters.Q,

CountEnable := (Mode = E_Mode.MODE AUTO) OR (Mode = E_|

M
CounterPalletIn(ConfirmSignal := GVL.LArray LoadR, ResetCommand := R ResetCounters.Q,

CountEnable := (Mode = E Mode.MODE AUTO) OR (Mode = E Mode.MODE DRAINING));
CounterPalletOut(ConfirmSignal := GVL.LArray LoadlL, ResetCommand := R ResetCounters.Q,
CountEnable := (Mode = E Mode.MODE AUTO) OR (Mode = E Mode.MODE DRAINING));

(* copy to the RETAIN counters *)

GVL.Counter S := CounterS.Count;

GVL.Counter M := CounterM.Count;

GVL.Counter L := CounterL.Count;

GVL.Counter BoxIn := CounterBoxIn.Count;
GVL.Counter PalletIn := CounterPalletIn.Count;
GVL.Counter PalletOut := CounterPalletOut.Count;

(* display copies for the HMI *)

GVL.CounterDis Exit S := CounterS.Count;

GVL.CounterDis Exit M := CounterM.Count;

GVL.CounterDis_Exit L := CounterL.Count;

GVL.CounterDis Exit Total := CounterS.Count + CounterM.Count + CounterL.Count;
GVL.CounterDis BoxIn := CounterBoxIn.Count;

GVL.CounterDis PalletIn CounterPalletIn.Count;

GVL.CounterDis PalletOut := CounterPalletOut.Count;

(*
40. FAULTS, HARD STOP AND EMERGENCY PRE-EMPTION (FSD ch. 3.1, 10, 11)
Highest priority - applied before any mode-specific logic, with Mode
as at scan entry. Fault * and InFlight * come from the previous scan
(their blocks run in step 50). ModeThisScan is captured at the end.

GVL.Fault SortCycle Cycle.Fault;
GVL.Fault_PnP1 Path PathWD PnP1.Fault;
GVL.Fault PnP1 Robot := PickPlace.Fault;
GVL.Fault ExitPath S := PathWD S.Fault;
GVL.Fault_ExitPath M := PathWD_M.Fault;
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GVL.Fault ExitPath L PathwD L.Fault;
GVL.Fault PalletPath := PathWD Pallet.Fault;

(* System Drain watchdog. Latched and cleared only by Reset: the fault
itself ends MODE_DRAINING, so an unlatched value would clear before
the operator could see it. *)

DrainTmr(IN := (Mode = E Mode.MODE DRAINING), PT := T DRAIN TIMEOUT);

IF DrainTmr.Q THEN

GVL.Fault Draining := TRUE;
END_IF;
IF R Reset.Q THEN
GVL.Fault Draining := FALSE;
END_IF;
GVL.LineJamFault 1= GVL.Fault_SortCycle OR GVL.Fault PnP1l Path OR
GVL.Fault PnP1 Robot OR
GVL.Fault ExitPath S OR GVL.Fault ExitPath M OR
GVL.Fault_ExitPath L OR GVL.Fault PalletPath OR
GVL.Fault Draining;
GVL.InFlight PnP1 _Path := PathWD PnPl.InFlight;

(* A box picked by PnP1l but not yet at Retro S1 is not part of Cycle's
state - the drain completion checks this path separately. *)

PnP1PathClear := (GVL.InFlight PnP1 _Path <= 0);

GVL.InFlight ExitPath S := PathWD S.InFlight;

GVL.InFlight ExitPath M := PathWD M.InFlight;

GVL.InFlight ExitPath L := PathWD L.InFlight;

GVL.InFlight PalletPath := PathWD Pallet.InFlight;

(* Pallet side empty for T _PALLET SETTLE. The FIFO count drops when
LArray LoadL trips, before the pallet has physically left. *)
LastPalletSettleTmr(IN := (GVL.InFlight PalletPath <= 0), PT := T PALLET SETTLE);

(* HARD STOP - before the emergency pre-emption, so an emergency in the
same scan still wins. *)

R _SelManEff(CLK := SelModeManualEff);

IF R SelManEff.Q OR (Mode = E Mode.MODE AUTO) THEN
HardStopLatch := FALSE;

END_IF

HardStopAuto

((Mode = E Mode.MODE _AUTO) OR (Mode = E Mode.MODE DRAINING))
AND SelModeManualEff;

HardStopManual := (Mode = E Mode.MODE MANUAL) AND Safety.StopActive;
HardStopNow := HardStopAuto OR HardStopManual;

IF HardStopNow THEN
Mode := E Mode.MODE STOPPED;
IF HardStopManual THEN
HardStopLatch := TRUE;
END_IF

(* Freeze the grip as it is right now (GVL still holds last scan's
output), and clear every MANUAL command trim so that entering
MODE_MANUAL afterwards starts from a fully stopped machine. *)

HardStopGrabHold := GVL.PnP1 GrabCmd;

GVL_HMI.Convl Cmd_HMI := FALSE;
GVL_HMI.Conv2_Cmd_HMI 1= 0.0;
GVL_HMI.Conv3_Cmd_HMI 1= 0.0;
GVL_HMI.Conv4_Cmd_HMI 1= 0.0;
GVL HMI.Scale Conveyor Cmd HMI := FALSE;
GVL_HMI.Sorter_Left_Cmd_HMI 1= FALSE;
GVL_HMI.Sorter Forward Cmd HMI := FALSE;
GVL_HMI.Sorter Right Cmd _HMI  := FALSE;
GVL_HMI.RollStop Entry Cmd HMI := FALSE;
GVL_HMI.RollStop_S Cmd_HMI 1= FALSE;
GVL_HMI.RollStop_M Cmd_HMI := FALSE;
GVL_HMI.RollStop L Cmd HMI := FALSE;
GVL_HMI.LoadConvl Cmd_HMI 1= 0.0;
GVL HMI.LoadConv2 Cmd HMI 1= 0.0;
GVL_HMI.LoadConv3_Cmd_HMI 1= 0.0;
GVL HMI.PallConvLoad R Cmd HMI =0.0;
GVL_HMI.PallConvCurv_R1l Cmd_HMI := 0.0;
GVL_HMI.PallConvCurv_R2 Cmd HMI := 0.0;
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GVL HMI.PallConvCurv R3 Cmd HMI
GVL_HMI.PallConvStrait_1 Cmd_HMI :
GVL_HMI.PallConvStrait 2 Cmd HMI :
GVL HMI.PallConvStrait 3 Cmd HMI :
GVL_HMI.PallConvCurv_L1 Cmd_HMI
GVL_HMI.PallConvCurv_L2 Cmd HMI :=
GVL HMI.PallConvCurv L3 Cmd HMI
GVL_HMI.PallConvLoad_L_Cmd_HMI
GVL_HMI.RollStop PallPickl Cmd_ HMI

1
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GVL HMI.RollStop PallPick2 Cmd HMI := FALSE;

GVL HMI.RollStop LoadR Cmd HMI := FALSE;
GVL HMI.RollStop LoadL Cmd HMI := FALSE;
GVL HMI.RollStop Entryl Cmd HMI ~ := FALSE;

(* PnPl: X/Z are POSITIONS - zeroing them would drive the arm to 0/0.
Set the trims so MANUAL's LIMIT(Man * + Cmd HMI) lands exactly on
the actual position instead; grip trim takes the held grip. *)

GVL_HMI.PnP1l Xset Cmd_HMI

GVL_HMI.PnP1l_Zset_ Cmd_HMI

GVL_HMI.PnP1_GrabCmd_Cmd_HMI := HardStopGrabHold;

END_IF

:= GVL.PnP1 Xact - GVL.Man_PnP1l Xset;
GVL.PnP1 Zact - GVL.Man PnPl Zset;

HardStopOut := HardStopNow OR HardStopLatch;

(* Emergency pre-emption: E-stop, door or any latched fault *)
IF Safety.EmergencyActive OR GVL.LineJamFault THEN
Mode := E Mode.MODE_EMERGENCY;

END_IF
ModeThisScan := Mode;

(* Enable of all process blocks in step 50 *)
ProcessEnable := (ModeThisScan

(*

= E_Mode.MODE_AUTO) OR (ModeThisScan = E_Mode.MODE_DRAINING) ;

50. PROCESS BLOCKS

(FSD ch. 5, 7, 8,

Enabled in MODE_AUTO and MODE DRAINING (ProcessEnable). Each block
brings its own outputs to a safe idle when disabled.

11)

(* 50.10. Main sortin

Cycle(Enable
StopRequested :
ResetTrig
Retro S1
Diffuse S1
Diffuse S2
Diffuse S3
Diffuse S4
Diffuse S5
Retro S2
Retro S3
Retro_S4
InFlight S
InFlight M
InFlight L
WeightAnalog

(* 50.20. Start delay -

StartDelay(StartButto
InStopped

(* 50.30. Two-axis Pick

PickPlace(Enable

StopRequested

ResetTrig
PosPick
PosDrop
Detected
Xact

Zact

9

n

cycle - see FB SortingCycle header. *)
ProcessEnable,
Safety.StopRequested,

R Reset.qQ,
Retro S1 Present,
GVL.Diffuse S1,
GVL.Diffuse S2,
GVL.Diffuse S3,
GVL.Diffuse S4,
GVL.Diffuse S5,
Retro S2 Present,
Retro S3 Present,
Retro_S4 Present,
GVL.InFlight ExitPath S,
GVL.InFlight ExitPath M,
GVL.InFlight ExitPath L,
GVL.Weight Analog);

Start Button OR Start Cmd HMI. *)
GVL.Start Button OR GVL HMI.Start Cmd HMI,
(ModeThisScan = E_Mode.MODE STOPPED));

&

1= GVL.
1= GVL.
= GVL.
1= GVL.
1= GVL.

(* line drained: sorting
LineDrained := Cycle.Drained AND PickPlace.Drained;

Place - see FB PickPlace header. *)
:= ProcessEnable,

:= Safety.StopRequested,

:= R Reset.Q,

cycle

DiffS PosPickl,
DiffS PosDropl,
PnP1 Detected,
PnP1 Xact,
PnP1_Zact);

and PnPl both idle *)

(* Box side settled: line drained and PnPl path empty, continuously for
T BOX_SIDE SETTLE. Cycle runs before PathWD S/M/L, so in the scan a
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box reaches Diffuse S

InFlight still holds

scan, and MODE_DRAINE
BoxSideSettleTmr(IN := (

(* 50.35. Pallet infeed
runs first). *)

PalletFeed(Enable
StopRequested
Draining
DiffS PallEnt
DiffS PosPick
PnP1 Drained
LArray LoadR

(* 50.40. Path watchdogs

PathwWD_PnP1(Enable
StartSignal
EndSignal
Timeout
ResetTrig

PathWD S(Enable 1=
StartSignal :=
EndSignal 1=
Timeout 1=
ResetTrig 1=

PathWD M(Enable
StartSignal :=
EndSignal 1=
Timeout 1=
ResetTrig 1=

PathWD L(Enable 1=
StartSignal :=
EndSignal 1=
Timeout
ResetTrig

(* whole pallet feed; LA
PathWD_Pallet(Enable

TING

3/4/5 Cycle is already back in RUN while

the previous 0 - LineDrained can be TRUE for one
D is sticky. The timer filters that out. *)
LineDrained AND PnP1lPathClear), PT

- uses this scan's PickPlace.Drained (PickPlace

1= ProcessEnable,
:= Safety.StopRequested,
:= (ModeThisScan = E Mode.MODE DRAINING),

ry := GVL.DiffS PallEntry,
1= GVL.DiffS PosPickl,
:= PickPlace.Drained,
1= GVL.LArray LoadR);

- see FB PathWatchdog. *)
:= ProcessEnable,
GVL.DiffS_PosDropl,

:= Retro S1 Present,
:= T _DROP_TO ENTRY,
:= R _Reset.Q);

ProcessEnable,
GVL.Diffuse S3,
Retro S2 Present,
T EXIT S,

R _Reset.Q);

= ProcessEnable,

GVL.Diffuse S4,
Retro S3 Present,
T _EXIT M,

R _Reset.Q);

ProcessEnable,
GVL.Diffuse S5,
Retro S4 Present,
T EXIT L,

R _Reset.Q);

rray * read TRUE = pallet present, no inversion *)
:= ProcessEnable,

:= T BOX_SIDE SETTLE);

StartSignal := GVL.LArray LoadR,
EndSignal 1= GVL.LArray LoadlL,
Timeout = T _PALLET_PATH,
ResetTrig := R Reset.Q);
(*
60. MODE FOR THE NEXT SCAN (FSD ch. 3.1)
Mode := F_NextMode(CurrentMode := ModeThisScan,
StartConfirmed := StartDelay.StartConfirmed,
SelModeManual := SelModeManualEff AND NOT HardStopLatch,
ResetTrig := R _Reset.qQ,
StopRequested := Safety.StopRequested,
StopActive := Safety.StopActive,
EmergencyActive Safety.EmergencyActive,
JamFault GVL.LineJamFault,
LineDrained LineDrained,
DrainTrig := R Drain.qQ,
PalletSideSettled := LastPalletSettleTmr.Q,
BoxSideSettled = BoxSideSettleTmr.Q);

70. OUTPUTS PER MODE
Dispatched on OutMode =

(FSD ch. 3.4)

ModeThisScan, except a HARD STOP in

MODE STOPPED, which uses the MODE EMERGENCY branch. PnP1l GrabCmd is

then overridden after the CASE.

OutMode := ModeThisScan;
IF (ModeThisScan =

OutMode := E Mode.MODE_EMERGENCY;
END_IF

CASE OutMode OF
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E Mode.MODE EMERGENCY:

GVL.
GVL.
GVL.
GVL.
GVL.
GVL.
.Sorter_Forward

GVL.

GVL

Convl

Conv2

Conv3

Conv4

Scale Conveyor :
Sorter Left

Sorter Right

FALSE;
0.0;
0.0;
0.0;
FALSE;
FALSE;
FALSE;
FALSE;

(* box line roller stops released *)

GVL.

GVL

RollStop_ Entry :

.RollStop S
GVL.
GVL.
GVL.
GVL.
GVL.

RollStop_M
RollStop L
LoadConvl
LoadConv2
LoadConv3

FALSE;
FALSE;
FALSE;
FALSE;
0.0;
0.0;
0.0;

(* PnP1l holds position and grip (PickPlace re-commands the actual position
while disabled) *

GVL.
GVL.
GVL.
(* pallet line stopped
GVL.
GVL.
GVL.
GVL.
GVL.
GVL.

GVL

GVL
GVL

GVL

PnP1 Xset
PnP1 Zset
PnP1 GrabCmd

PallConvLoad R
PallConvCurv_R1
PallConvCurv_R2
PallConvCurv R3

PallConvStrait_ 1 :
PallConvStrait 2 :
.PallConvStrait 3 :
GVL.
GVL.
GVL.
GVL.

PallConvCurv_L1
PallConvCurv_L2
PallConvCurv L3
PallConvLoad_L

RollStop LoadR
RollStop_LoadL

.RollStop Entryl

E_Mode.MODE_STOPPED:

GVL.
GVL.
GVL.
GVL.
GVL.
GVL.

GVL

Convl

Conv2

Conv3

Convé4

Scale Conveyor
Sorter_Left

.Sorter Forward
GVL.

Sorter_Right

)

= PickPlace.Zset;

.RollStop PallPickl
.RollStop PallPick2
GVL.
GVL.

PickPlace.Xset;

PickPlace.GrabCmd;
, roller stops released *)
.0;

i n
(I < oo loNo Mo Mo o o No Nol

[ecNoNoNoNoNoNo Mool

FALSE;
FALSE;
= FALSE;
:= FALSE;
FALSE;

FALSE;
0.0;
0.0;
0.0;
FALSE;
FALSE;
FALSE;
FALSE;

(* box line roller stops engaged at rest *)

GVL.
GVL.
.RollStop M
GVL.
GVL.
GVL.
GVL.
(* PnP1l holds
GVL.
GVL.
GVL.
(* pallet line stopped
GVL.
GVL.
GVL.
GVL.
GVL.

GVL

GVL

GVL.
GVL.
GVL.
GVL.
GVL.
GVL.

RollStop Entry :
RollStop S

RollStop L
LoadConvl
LoadConv2
LoadConv3

PnP1 Xset
PnP1 Zset
PnP1 GrabCmd

PallConvLoad R
PallConvCurv_R1
PallConvCurv_R2
PallConvCurv R3

PallConvStrait_ 1 :
.PallConvStrait 2
PallConvStrait 3 :

PallConvCurv_L1
PallConvCurv_L2
PallConvCurv L3
PallConvLoad_L

RollStop_PallPickl :
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0.
0
0
0
0
= 0.
0
0
0
0
0.

TRUE;
TRUE;
TRUE;
TRUE;
0.0;
0.0;

= 0.0;

and grip *)
PickPlace.Xset;
PickPlace.Zset;

= PickPlace.GrabCmd;

, roller stops released *)
0;
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GVL.RollStop PallPick2 := FALSE;

GVL.RollStop LoadR := FALSE;
GVL.RollStop LoadL := FALSE;
GVL.RollStop Entryl 1= FALSE;

(* MODE_DRAINED = MODE_STOPPED outputs, except that the pallet line roller
stops are engaged, so the emptied line stays secured. Same steady yellow
light; Dis SystemText shows DRAINED. *)

E_Mode.MODE_DRAINED:

GVL.Convl 1= FALSE;
GVL.Conv2 1= 0.0;

GVL.Conv3 = 0.0;

GVL.Conv4 = 0.0;

GVL.Scale Conveyor := FALSE;
GVL.Sorter Left := FALSE;
GVL.Sorter Forward := FALSE;
GVL.Sorter_Right 1= FALSE;
GVL.RollStop Entry := TRUE;
GVL.RollStop S := TRUE;
GVL.RollStop M := TRUE;
GVL.RollStop L := TRUE;
GVL.LoadConvl = 0.0;
GVL.LoadConv2 1= 0.0;
GVL.LoadConv3 = 0.0;

GVL.PnP1 Xset := PickPlace.Xset;
GVL.PnP1 Zset := PickPlace.Zset;
GVL.PnP1_GrabCmd := PickPlace.GrabCmd;
GVL.PallConvLoad R = 0.0;
GVL.PallConvCurv_R1 0.0;
GVL.PallConvCurv_R2 =0.0;
GVL.PallConvCurv_R3 =0.0;
GVL.PallConvStrait 1 := 0.0;
GVL.PallConvStrait 2 := 0.0;
GVL.PallConvStrait 3 := 0.0;
GVL.PallConvCurv_ L1 =0.0;
GVL.PallConvCurv_L2 =0.0;
GVL.PallConvCurv L3 0.0;
GVL.PallConvLoad L 1= 0.0;

(* the one difference from MODE_STOPPED: engaged *)
GVL.RollStop PallPickl := TRUE;

GVL.RollStop PallPick2 := TRUE;
GVL.RollStop LoadR := TRUE;
GVL.RollStop LoadL := TRUE;
GVL.RollStop Entryl 1= TRUE;

(* AUTO and DRAINING: outputs straight from the process blocks *)
E Mode.MODE_AUTO, E Mode.MODE DRAINING:

GVL.Convl := Cycle.Convl;
GVL.Conv2 1= Cycle.Conv2;
GVL.Conv3 1= Cycle.Conv3;
GVL.Conv4 1= Cycle.Conv4;
GVL.Scale Conveyor := Cycle.ScaleConveyor;
GVL.Sorter_Left 1= Cycle.SorterLeft;
GVL.Sorter Forward := Cycle.SorterForward;
GVL.Sorter Right 1= Cycle.SorterRight;
GVL.RollStop Entry := Cycle.RollStop Entry;
GVL.RollStop_S 1= Cycle.RollStop_S;
GVL.RollStop M 1= Cycle.RollStop M;
GVL.RollStop_L 1= Cycle.RollStop_L;
GVL.LoadConvl 1= Cycle.LoadConvl;
GVL.LoadConv2 1= Cycle.LoadConv2;
GVL.LoadConv3 := Cycle.LoadConv3;

(* PnP1 *)

GVL.PnP1 Xset := PickPlace.Xset;
GVL.PnP1 Zset := PickPlace.Zset;
GVL.PnP1_GrabCmd := PickPlace.GrabCmd;

(* pallet feed *)

GVL.PallConvLoad R  := PalletFeed.PallConvLoad R;
GVL.PallConvCurv Rl := PalletFeed.PallConvCurv R1;
GVL.PallConvCurv_R2 := PalletFeed.PallConvCurv_R2;
GVL.PallConvCurv_R3 := PalletFeed.PallConvCurv_R3;

GVL.PallConvStrait 1 := PalletFeed.PallConvStrait 1;
GVL.PallConvStrait 2 := PalletFeed.PallConvStrait 2;
GVL.PallConvStrait 3 := PalletFeed.PallConvStrait 3;
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GVL.PallConvCurv L1 := PalletFeed.PallConvCurv L1;
GVL.PallConvCurv_ L2 := PalletFeed.PallConvCurv L2;
GVL.PallConvCurv_L3 := PalletFeed.PallConvCurv_L3;
GVL.PallConvLoad L := PalletFeed.PallConvLoad L;
GVL.RollStop PallPickl := PalletFeed.RollStop PallPickl;
GVL.RollStop PallPick2 := PalletFeed.RollStop PallPick2;
GVL.RollStop LoadR := PalletFeed.RollStop LoadR;
GVL.RollStop LoadL = PalletFeed.RollStop LoadlL;
GVL.RollStop Entryl 1= PalletFeed.RollStop Entryl;

(* The live analog outputs are copied into the HMI trims every scan. A HARD

STOP clears them (step 40). *)
GVL HMI.LoadConvl Cmd HMI := GVL.LoadConvl;
GVL_HMI.LoadConv2_Cmd_HMI := GVL.LoadConv2;
GVL_HMI.LoadConv3_Cmd _HMI := GVL.LoadConv3;
GVL HMI.Conv2 Cmd HMI 1= GVL.Conv2;
GVL_HMI.Conv3_Cmd_HMI 1= GVL.Conv3;
GVL_HMI.Conv4 Cmd_HMI = GVL.Conv4;
GVL_HMI.PnP1 Xset Cmd_HMI := GVL.PnP1l Xset;
GVL HMI.PnP1 Zset Cmd HMI := GVL.PnPl Zset;
GVL_HMI.PallConvLoad R Cmd HMI = GVL.PallConvLoad R;
GVL HMI.PallConvCurv R1 Cmd HMI := GVL.PallConvCurv R1;
GVL_HMI.PallConvCurv_R2_Cmd_HMI := GVL.PallConvCurv_R2;
GVL_HMI.PallConvCurv_R3 Cmd HMI := GVL.PallConvCurv_R3;
GVL HMI.PallConvStrait 1 Cmd HMI := GVL.PallConvStrait 1;
GVL_HMI.PallConvStrait_2 Cmd_HMI := GVL.PallConvStrait 2;
GVL_HMI.PallConvStrait 3 Cmd HMI := GVL.PallConvStrait 3;
GVL HMI.PallConvCurv L1 Cmd HMI := GVL.PallConvCurv L1;
GVL_HMI.PallConvCurv_L2 Cmd_HMI := GVL.PallConvCurv_L2;
GVL_HMI.PallConvCurv_ L3 Cmd HMI := GVL.PallConvCurv_L3;
GVL HMI.PallConvLoad L Cmd HMI 1= GVL.PallConvLoad L;

E Mode.MODE MANUAL:

(* MANUAL: every actuator from its physical input Man * combined with the

HMI command - BOOL by OR, REAL by LIMIT(Man * + Cmd HMI) within the
channel range. Nothing commanded = drives stopped, roller stops

released. *)
GVL.Convl 1= GVL.Man_Convl OR GVL_HMI.Convl_ Cmd_HMI;
(* exit lanes limited to -10..+10 in MANUAL (drive range -10..+20) *)
GVL.Conv2 1= LIMIT(-10.0, GVL.Man_Conv2 + GVL_HMI.Conv2 Cmd_HMI, 10.0);
GVL.Conv3 1= LIMIT(-10.0, GVL.Man Conv3 + GVL HMI.Conv3 Cmd HMI, 10.0);
GVL.Conv4 := LIMIT(-10.0, GVL.Man Conv4 + GVL HMI.Conv4 Cmd HMI, 10.0);
GVL.Scale Conveyor := GVL.Man Scale OR GVL HMI.Scale Conveyor Cmd HMI;
GVL.Sorter_Left 1= GVL.Man_Sorter_Left OR GVL_HMI.Sorter_Left_Cmd_HMI;
GVL.Sorter Forward := GVL.Man_Sorter Forward OR GVL_HMI.Sorter Forward Cmd HMI;

GVL.Sorter Right := GVL.Man Sorter Right

(* RollStop Entry from the HMI only - there is no Man_ input *)

OR GVL HMI.Sorter Right Cmd HMI;

GVL.RollStop Entry := GVL HMI.RollStop Entry Cmd HMI;

GVL.RollStop_S 1= GVL.Man_RollStop_S OR GVL_HMI.RollStop_ S Cmd_HMI;

GVL.RollStop M 1= GVL.Man_RollStop M OR GVL HMI.RollStop M Cmd HMI;

GVL.RollStop L 1= GVL.Man RollStop L OR GVL HMI.RollStop L Cmd HMI;

GVL.LoadConvl 1= LIMIT(-10.0, GVL.Man_LoadConvl + GVL HMI.LoadConvl Cmd HMI, 10.0);
GVL.LoadConv2 := LIMIT(-10.0, GVL.Man LoadConv2 + GVL HMI.LoadConv2 Cmd HMI, 10.0);
GVL.LoadConv3 1= LIMIT(-10.0, GVL.Man_LoadConv3 + GVL_HMI.LoadConv3_Cmd_HMI, 10.0);

(* PnPl: position setp
GVL.PnP1_Xset 1=
GVL.PnP1_Zset 1=
GVL.PnP1 GrabCmd 1=

(* pallet line: drives
GVL.PallConvLoad R

GVL.PallConvCurv_R1
GVL.PallConvCurv_R2
GVL.PallConvCurv_R3
GVL.PallConvStrait_1
GVL.PallConvStrait 2
GVL.PallConvStrait 3
GVL.PallConvCurv_L1
GVL.PallConvCurv_L2
GVL.PallConvCurv L3
GVL.PallConvLoad L

GVL.RollStop PallPickl

6 Hlavni program - PLC_PRG_ST

oints, limited to 0..10 *)

LIMIT(0.0, GVL.Man PnP1l Xset + GVL HMI.PnP1 Xset Cmd HMI, 10.0);
LIMIT(0.0, GVL.Man PnPl Zset + GVL HMI.PnPl Zset Cmd HMI, 10.0);
GVL.Man PnP1 Grab OR GVL HMI.PnP1l GrabCmd Cmd HMI;

-10..+10, roller stops by OR *)

:= LIMIT(-10.0, GVL.Man PallConvLoad R + GVL HMI.PallConvLoad R Cmd HMI,

1= LIMIT(-10.0, GVL.Man_PallConvCurv_R1 + GVL_HMI.PallConvCurv_R1l_Cmd_HMI,
1= LIMIT(-10.0, GVL.Man_PallConvCurv_R2 + GVL HMI.PallConvCurv_R2 Cmd HMI,
1= LIMIT(-10.0, GVL.Man PallConvCurv R3 + GVL HMI.PallConvCurv R3 Cmd HMI,
1= LIMIT(-10.0, GVL.Man_PallConvStrait 1 + GVL_HMI.PallConvStrait_1 Cmd_ HMI,
1= LIMIT(-10.0, GVL.Man_PallConvStrait 2 + GVL HMI.PallConvStrait 2 Cmd HMI,
:= LIMIT(-10.0, GVL.Man PallConvStrait 3 + GVL HMI.PallConvStrait 3 Cmd HMI,
1= LIMIT(-10.0, GVL.Man_PallConvCurv_L1 + GVL_HMI.PallConvCurv_L1 Cmd_HMI,
1= LIMIT(-10.0, GVL.Man_PallConvCurv_L2 + GVL HMI.PallConvCurv_ L2 Cmd HMI,
1= LIMIT(-10.0, GVL.Man PallConvCurv L3 + GVL HMI.PallConvCurv L3 Cmd HMI,
1= LIMIT(-10.0, GVL.Man_PallConvLoad L + GVL_HMI.PallConvLoad L Cmd_HMI,

1= GVL.Man_RollStop PallPickl OR GVL HMI.RollStop PallPickl Cmd HMI;

V3.25.1
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GVL.RollStop PallPick2
GVL.RollStop LoadR
GVL.RollStop LoadL
GVL.RollStop Entryl

END_CASE

GVL.Man RollStop PallPick2 OR GVL HMI.RollStop PallPick2 Cmd HMI;
GVL.Man_RollStop_LoadR OR GVL_HMI.RollStop_LoadR_Cmd_HMI;
GVL.Man_RollStop LoadL OR GVL_HMI.RollStop_LoadL Cmd HMI;
GVL.Man RollStop Entryl OR GVL HMI.RollStop Entryl Cmd HMI;

(* HARD STOP: the grip stays as it was at the moment of the stop - a box
in the gripper is never dropped. *)
IF (ModeThisScan = E Mode.MODE STOPPED) AND HardStopOut THEN

GVL.PnP1 GrabCmd := HardStopGrabHold;
END_IF
(*
80. STACK LIGHTS AND SIRENS (FSD ch. 4)

All eight towers show the same pattern; both sirens play the same
signal. Each event sounds once, on its rising edge.

Blink(Enable := TRUE, TimeOn := T#400MS, TimeOff := T#400MS);

F _TowerColors(Mode

:= ModeThisScan,

StopRequested := Safety.StopRequested,

StartPending := StartDelay.Armed,
JamFault := GVL.LineJamFault,
BlinkPulse := Blink.Pulse,

Red => TowerRed,

Yellow => TowerYellow,

Green

=> TowerGreen);

FOR j := 1 TO GVL.NUM_TOWERS DO

GVL.Tower Red Out[j] := TowerRed;

GVL.Tower_Yellow Out[j] := TowerYellow;

GVL.Tower Green Out[j] := TowerGreen;
END_FOR;

(* 9 beeps on E-stop / door only - a jam has its own JamBeep *)

EmergencyAlarm(Trigger = Safety.EmergencyActive,
PulseCount := 9,
TimeOn = T#300MS,
TimeOff = T#300MS) ;

(* continuous 1 s tone on entering AUTO *)

StartupAlarm(Trigger :

(ModeThisScan = E Mode.MODE AUTO), Duration := T#1S);

(* 1 beep when the start countdown begins *)

StartBeep(Trigger

PulseCount :

TimeOn
TimeOff

(* 3 beeps when Stop
StopBeep(Trigger

PulseCount :

TimeOn
TimeOff

(* 4 beeps when a ja
JamBeep (Trigger
PulseCount :
TimeOn
TimeOff

is

m f

=G

4

=T
=T

StartDelay.Armed,
1,

T#150MS,
T#150MS) ;

latched *)
Safety.StopRequested,
3,
T#150MS,
T#150MS) ;

ault latches *)
VL.LineJamFault,
#150MS,
#150MS) ;

(* 2 beeps on entering MODE DRAINING *)

DrainBeep(Trigger

PulseCount :

TimeOn
TimeOff

(* both sirens play
GVL.Siren Out[1l] :=

GVL.Siren Out[2] :=

6 Hlavni program - PLC_PRG_ST

the
Eme

(ModeThisScan = E Mode.MODE DRAINING),
2,

T#150MS,

T#150MS) ;

same signal *)
rgencyAlarm.Alarm OR StartupAlarm.Alarm

OR StartBeep.Alarm OR StopBeep.Alarm OR JamBeep.Alarm
OR DrainBeep.Alarm;

GVL.Siren Out[1];
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NG

90. HMI STATUS TEXTS

(FSD ch. 13.2)

Display only - nothing else reads these, so the wording can be edited
here. Dis SystemText uses the same conditions as F TowerColors, so
the text and the stack lights always agree.

CASE ModeThisScan OF
E Mode.MODE STOPPED:
E _Mode.MODE_AUTO:
E Mode.MODE MANUAL:
E Mode.MODE_EMERGENCY:
E_Mode.MODE DRAINING:

E Mode.MODE DRAINED: GVL.Dis ModeText := 'Drained';

END_CASE

CASE Cycle.State OF
E_SortState.IDLE: GVL.Dis_SortStatusText := 'Idle’;
E SortState.RUN: GVL.Dis_SortStatusText := 'Running';
E SortState.WAIT SCALE ENTRY: GVL.Dis SortStatusText := 'Waiting for box';
E SortState.WEIGHING: GVL.Dis SortStatusText := 'Weighing';
E SortState.CLASSIFICATION: GVL.Dis SortStatusText := 'Classifying';
E SortState.SORTING: GVL.Dis SortStatusText := 'Sorting';
E_SortState.WAIT_EXIT: GVL.Dis_SortStatusText := 'Waiting for exit';
E SortState.SORT_CONFIRM: GVL.Dis_SortStatusText := 'Confirming sort';
E SortState.STOPPING: GVL.Dis SortStatusText := 'Stopping';
E SortState.SORT FAULT: GVL.Dis SortStatusText := 'FAULT';

END_CASE

(* PnP1l state *)

CASE PickPlace.State OF
E PickPlaceState.PP HOME: GVL.Dis PnP1StatusText := 'Home';
E_PickPlaceState.PP_WAIT: GVL.Dis_PnP1StatusText := 'Waiting for pallet';
E PickPlaceState.PP_LOWER PICK: GVL.Dis PnP1StatusText 'Lowering to pick';
E PickPlaceState.PP GRAB: GVL.Dis PnP1StatusText := 'Grabbing';
E_PickPlaceState.PP_LIFT: GVL.Dis_PnP1StatusText 'Lifting’;
E PickPlaceState.PP_MOVE_TO DROP: GVL.Dis PnP1StatusText := 'Moving to drop';
E PickPlaceState.PP RELEASE: GVL.Dis PnP1StatusText 'Releasing’';
E PickPlaceState.PP_FAULT: GVL.Dis PnP1StatusText := 'FAULT';

END_CASE

(* class of the box being sorted ('-' outside CLASSIFICATION .

last settled weight *)
CASE Cycle.WeightClass OF

E_WeightClass.CLS_NONE:

E WeightClass.CLS S:

E WeightClass.CLS M:

E_WeightClass.CLS L:
END_CASE

GVL.Dis ModeText := 'Stopped';
GVL.Dis ModeText := 'Auto';
GVL.Dis ModeText := 'Manual’;
GVL.Dis ModeText := 'EMERGENCY';
GVL.Dis ModeText := 'Draining’;

GVL.Dis BoxClassText := '-"';

GVL.Dis BoxClassText := 'S';
GVL.Dis BoxClassText := 'M';
GVL.Dis BoxClassText := 'L';

GVL.Dis CurrentWeight := Cycle.CurrentWeight;

SORT_CONFIRM) and

(* SYSTEM text - same conditions as the stack lights (step 80) *)

CASE ModeThisScan OF
E Mode.MODE_EMERGENCY:

IF GVL.LineJamFault THEN

GVL.Dis SystemText := 'JAM';
ELSE

GVL.Dis SystemText := 'E-STOP';
END_IF

E_Mode.MODE_STOPPED:

IF StartDelay.Armed THEN

GVL.Dis SystemText := 'STARTING';
ELSIF HardStopLatch THEN

GVL.Dis SystemText := 'HARD STOP';
ELSE

GVL.Dis SystemText := 'STOPPED';
END_IF

E_Mode.MODE_MANUAL:
GVL.Dis SystemText

E Mode.MODE AUTO:

:= "MANUAL';

IF Safety.StopRequested THEN
GVL.Dis SystemText := 'STOPPING';

ELSE

6 Hlavni program - PLC_PRG_ST
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GVL.Dis SystemText := 'RUNNING';
END_IF

E_Mode.MODE_DRAINING:
GVL.Dis_SystemText := 'DRAINING';

E_Mode.MODE_DRAINED:
GVL.Dis_SystemText := 'DRAINED';
END_CASE

(*

95. ALARM HISTORY (FSD ch.
Last step of the scan - every alarm source is final. Observer only:
writes nothing that another step reads.

13.3)

(* Timestamp: RTC in UTC, converted to the controller's local time (time
zone + DST as set in Windows for CODESYS Control Win). If the
conversion fails, fall back to UTC rather than logging no time. *)

(* The SysTimeRtc library declares pResult / pdwTimestampLocal as
VAR_IN_OUT (by reference), so the variables themselves are passed -
NOT ADR(...). *)

RtcUtc := SysTimeRtcGet(pResult := RtcResult);

IF SysTimeRtcConvertUtcToLocal(UDINT_TO_DWORD(RtcUtc), RtclLocal) <> O THEN

RtcLocal := UDINT TO DWORD(RtcUtc);

END_IF

NowLocal := DWORD TO DT(RtclLocal);

(* Alarm sources - index MUST match GVL.ALARM TEXT, entry for entry.
Individual bits, not the aggregate LineJamFault/EmergencyActive, so the
history shows WHICH E-stop/door/segment it was. *)

AlarmBits[1] := GVL.Emergency Tripped[1]; (* Emergency Button *)
AlarmBits[2] := GVL.Emergency Tripped[2]; (* Emergency Button S *)
AlarmBits[3] := GVL.Emergency Tripped[3]; (* Emergency Button M *)
AlarmBits[4] := GVL.Emergency Tripped[4]; (* Emergency Button L *)
AlarmBits[5] = GVL.Emergency Tripped[5]; (* EButt PallLoad L  *)
AlarmBits[6] := GVL.Emergency Tripped[6]; (* EButt PallLoad R *)
AlarmBits[7] := GVL.Door Open[1]; (* SafetyDoorSortingl *)
AlarmBits[8] := GVL.Door Open[2]; (* SafetyDoorSorting2 *)
AlarmBits[9] := GVL.Door Open[3]; (* SafetyDoorSorting3 *)
AlarmBits[10] := GVL.Door Open[4]; (* SafetyDoorSorting4 *)
AlarmBits[11] := GVL.Door Open[5]; (* SafetyDoorLodingl *)

AlarmBits[12] := GVL.Fault_SortCycle;
AlarmBits[13] := GVL.Fault PnP1l Path;
AlarmBits[14] := GVL.Fault PnP1l Robot;
AlarmBits[15] := GVL.Fault ExitPath_S;
AlarmBits[16] := GVL.Fault ExitPath M;
AlarmBits[17] := GVL.Fault ExitPath L;
AlarmBits[18] := GVL.Fault_PalletPath;
AlarmBits[19] := GVL.Fault Draining;

R_AlarmClear(CLK := GVL_HMI.AlarmHistClear Cmd HMI);

AlarmHistory(AlarmBits := AlarmBits,

Now := NowLocal,

ClearCmd := R AlarmClear.Q,

Hist := GVL.AlarmHist,

Head := GVL.AlarmHistHead,

Count := GVL.AlarmHistCount);
GVL.Dis_AlarmLine := AlarmHistory.Lines;
GVL.Dis AlarmLineActive := AlarmHistory.LineActive;
GVL.Dis AlarmActiveCount := AlarmHistory.ActiveCount;
GVL.Dis_AlarmHistCount := GVL.AlarmHistCount;

6 Hlavni program - PLC_PRG_ST
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