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Introduction

In this document will be described the PLC software program for 90° transfer machine called
X-Flow90.

This device is intended to transfer packages from one conveyor lane to another under a 90° angle.

It consists of one Pulseroller PGD motor for lifting the mechanism by excentric shafts, there are two
inductive sensors for detecting the state of the lifting mechanism: the mechanism is in top or
bottom position. For diverting it is used a Pulseroller Senergy-Ai motor driven roller that drives the
transport belts. All mentioned components are connected to a Conveylinx-Ai2 module or
optionally a MotionLinx-Ai module.

Introduction
Flowsort

Flowsort is an experienced company specializing in intralogistics automation technology, offering
high-quality solutions with a focus on modular standard systems and open interfaces.

Flowsort plug and play high-speed sorting diverters are best in the market and can be implemented
at low costs. Flowsort diverters are suitable for a wide range of sorting applications, easily
incorporated into any conveyor system.

ISD

ISD is an innovative software outsourcing provider with various skills, focusing primarily on
software development and maintenance. For over 15 years, ISD has been delivering enterprise level
software solutions in various verticals.
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3. Hardware

In this chapter will be described the hardware part used in the transfer. The module consists of:
- Conveylinx-Ai2 controller

- Two inductive sensors for detecting the position of the mechanism.

- APulseroller PGD motor for lifting the mechanism up:

https://www.pulseroller.com/products/geared-drives/geared-drives-ai/pulse-geared-drive-ai-
24v-48v

- APulseroller Senergy-Ai motor driven roller that drives the transport belts:

https://www.pulseroller.com/products/motor-rollers/motor-rollers-ai/senergy-ai-24v

3.1 Controller connection

The X-Flow90 diverter comes standard with ConveyLinx-Ai2 controllers. The connection of the
hardware is the following: the motors are connected at the upper connector and sensors at the
bottom connectors.

- Left side: PGD motor and sensor top position.

- Right side: Pulseroller Senergy-Ai motor and sensor bottom position.
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General description of the module:

MDR (motor) Connection M8 4 pin Female
Sensor Connection M8 4 pin Male
Power Terminals 24VDC Power Terminals with separate

connections for Logic and Motors
Power requirement 18V-30V — 120 mA Logic — 6A MDR (with 2

MDR connected)
Power conductors 0,2-2,5mm? (28 - 12AWG)
Network Link Link Left and Link Right — RJ-45 style

Ethernet network connection between
modules including LED Indicators

For the full set of variable and possibilities you can read the manuals of the specific controller at
https://www.pulseroller.com/downloads/.

More information can be found on ConveyLinx-Ai Family Complete Guide:
https://www.pulseroller.com/files/EU/Control%20Literature%20&%20Drawings/ConveyLinx%20A
i/Users%20Manual%20and%20Specifications/ConveyLinx-
Ai%20Family%20Complete%20Guide.pdf

Hardware configuration integration

To integrate the X-Flow90 Diverter in a Siemens 1200 or 1500 Controller, first the GSDML file of the
controller must be downloaded. This can be done on the Pulseroller's website:
https://www.pulseroller.com/downloads/.

Go to Firmware & Software downloads -> PLC-Files -> Conveylinx-Ai -> Profinet GSDML ->
download the file called: Profinet GSDML files.

First unzip the GSDML file, then import the GSDM file into the project. Note: make sure only one
TIA instance is opened. This can be done in the options menu of TIA portal under Manage General
station description files:

Project Edit Wiew Insert Online | Opticns |Toocls Window Help
5 (% [ saveproject 55 M 5| i T Settings |

Support packages

Project tree

Manage general station description files (G5D)

Devices ——
- 5tart Automation License Manager F
S i
ﬂ Show reference text
k
Global librari ]
» [ PLC tags LLl Global libraries b
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In the following popup select the path of where the GSDML file from the diverter is downloaded
and install the GSDML file. When the installation was done correctly, the device is now available in
Devices & Networks -> Hardware Catalog -> Other field devices.

vice view | | Options (]
& ] El
[~] v | Catalog §
10 |
@Fier  Frofile: [<all> [~ [u¥](&
» [ controllers [~][&

» [EHM [

» [l PCsystems.
» [ Drives & starters
» [l Network compenents
» [l Detecting & Monitoring
» [ Distributed 1io
» [ Power supplyand distribution
» [ Field devices
~ [ Other field devices
» [ ~dditional Ethernet devices
~ [ PROFINETIO

» [ controllers

» [ Drives

» [l Encoders

» [ Gateway

» [l General

~ [mo

» [l Euchner GmbH + Co. KG
+ [ Industrial Software Co.
~ [ ConveyLinx
» [l Conveyor Control with EasyRoll configuration

| SuI-ppy H salieIql] EH snsel@—wﬂ 5003 BUIjUQ E”

» [ Conveyor Control with standard configuration

m[<]

~ [l Conveyor Control with topology and full PL...
[l conveytinx i in PLC mode
Il conveyLinx & in PLC mode with Conveylo...
Il conveyLinx Ai in reduced PLC mode
[l conveyLinx & in reduced PLC mode (24 O...
I conveyLinx i in reduced ZPA mode
[l conveytinx & in ZPA mode

Il conveyLinx A Merger
1= L -

=

]

Drag and drop the ConveyLinx-Ai2 in PLC mode into the network. Assign the ConveyLinx-Ai2 object
to the controller.

PLE_1
CPU 1515F-2 PN

aaipc ConveLing az
Conveylinx Al i... ':“-__'l 1 E":‘
Not assigned (i

CLAIPLC [m——

|ConveyLinx Aii.. ;:Iq =

PLC_1

Now the system integrator can give the module an ProfiNET name and IP-address (the device should
be in the same sub-network).
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The following parameters should be set in the properties:

~ PROFINETinterface [X1] Left side
General
Ethernet addresses [] Left Fin 2 invert

» Advanced options [ e Pin 2 PUSHIPULL
Identification & Maintenance
[ Left Pin 4 invert

[ Left Pin 4 PUSHIPULL

[ Reverse motor

Module parameters|

Motor slaving: | Motor iz not a slave 52
|

Motor mode: | ECO mode (34 start | 2.8 continuous current limit)
oo
Brake mode: | Servo brake method [+
Accellmm]: |30
Decellmm}:

Right side

[ Right Fin 2 invert

[] Right Pin 2 PUSHIPULL
[ Right Fin 4 invert

[ Right Pin 4 PUSHIPULL
[ Reverse motor

Motor slaving: [ Motor iz not a slave 52

Motor mode: [ BOOSTmode(5A starti 3.6A continuous current limit) 52

I: [420

Brake mode: | Free brake method E2
Accelmml: |30
Decellmm]: |30

The speed and acceleration can be adapted on the inputs at the function block. These settings are
the settings that the controller uses after a communication fault.

After these settings are set the configuration can be downloaded to the controller.

3.2.1 Integration of the addresses

After assigning the ConveyLinx-Ai2 to the network, the PLC will assign the next free addresses:

FlowSort_X_Flow90_V17 » Ungrouped devices » X_Flowd0 [ConveyLinx Ai in PLC mode]

[& Topology view |ghy Network view |I)f Device view

d [xFowso Comemainpl] () B (4]t @ 2 Device overview

- [Module Reck Slot  |laddress  Q address Type Article no.
> x_Flowso o o ConveytinxAiin FL.. ConveytinkAi
& » Interface o ox1 cLairLe

o virtua input module 64 byt.. O 1 55131 virtual input modul.. NO_CRDER_CODE
+ virtual output module 64 by... 0 2 virtual output mod... NO_GRDER CODE
—

-

Comvepuin 42

- ekl g

These addresses will be necessary for creating tags, that will be explained in chapter 4.
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Software

In this chapter the software part of the X-Flow90 diverter will be explained.

Integration

For the integration the following parts should be copied to the integrator project:
- PLC Data types

- PLCtags

- Flowsort_XFlow_Divert Function Block

Integration of each will be explained next:

PLC Data types:

From the project tree -> PLC data types: CL_INPUT and CL_OUTPUT should be copied to the same
folder on the integrators project.

~ ] FlowSort_¥_Flow30_V17
ﬁ':' Add new device
gy Devices & networks
- r_f. FlowSort XFlow90 Demo [CPU 1211C _.
[l'f Device configuration
Y| online & diagnestics
7 F:EL Program blocks
i':' Add new block
3 Main [OB1]
@ Flowsori_XFlow30_Divert_IDB [DB1]
* [&:] Control
3 Flowsort_XFlow90_Divert [FE1]
b 5 Systern blocks
J F_Eﬂ. Technology objects
J External source files
» g PLCtags
¥ | PLC data types
B Add new data type
| ConveyLinx INPUT
K| Conveylinx_OUTPUT
b L& Systern data types

» |z5 Watch and force tables

PLC software manual | Flowsort | Flowsort B.V. | Version 1.0 | 20/03/2024 Page 10
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PLC tags:
At this point, the addresses from Chapter 3.2.1 will be used:

Open project tree -> PLC tags -> XFlow_ConveyLinx should be copied to the same folder in the
integrator’s project: (Note: keep the data type as CL_INPUT and CL_OUTPUT)

™ ] FlowSort_X_Flow90_V17
K Add new device
Eﬂ'ﬂ Devices & networks
~ |1 FlowSort_XFlow90_Demo [CPU 121...
[I'f Device configuration
ﬂ Online & diagnostics
v g Program blocks
ﬁlé Add new block
2 Main [OB1]
@ Flowsort_XFlow90_Divert_IDB [...
* [&2] Control
& Flowsort_XFlow30_Divert [F...
» I-;I:- System blocks
¥ [ Technology objects
b External source files
~ | FLC tags
:‘é Show all tags
B Add new tag table

2 Default tag table [38]

.Ja XFlow_ConveyLinx [2]
e '_E PLC data types

Adjustment of the addresses:

The address from the PLC tags should be the same as in Chapter 3.2.1; from the Devices &
networks -> Device overview -> virtual input module -> | address and virtual output module -> Q
address.

aTags [@ Use

st 1addeess |Q adores: | Type

z

[
s

SO

o e | @ » FlenstConvedndocar - = wi6n0
1

e T e T T sosto
64177 et TR

EEEH
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Note: the first bit should be used X.0.
Creating sensor tags:

The sensors addresses are extracted from the: PLC tags -> XFlow_ConveyLinx ->
"ConveyLinx_INPUT" -> Sensors. In the list of the sensors find Left and Right:

] FlowSort_X_Flowd0_v17 (] Name Dats type Address Retsin  Acces.. Wirita.. Visibl. Comment
B Add new device 1 | *ConveyLinx INPUT* %168.0 ~ ~ ~
i Devices & networks 2 @ [ semsors ] stuct %I68.0 All senzer inputs
~ [ Flowsort_xFlows 0_Demo [CPU 1211.. s | Sparet Bool %I68.0 Notin use
¥ Device configuration 4+ |a Spare2 Bool %I68.1 Not in use
4 Online & diagnostics 5 |a Spare3 Bool %l68.2 Notin use
~ gl Program blocks 6 @ Spared. Bool %168.3 Notin use
[ ~dd new block T @ Spares Bool %I68.4 Notin use
4 Main [0B1] 8 a Spares Bool *I68.5 Notin use
@ Flowson xFlowso Diver ie[D.. |_[9 e Spare7 Bool %686 Notin use
~ [i] Control Tl @ Heartbeat Baol %I68.7 This bit toggles every 2 seconds
4 Flowsort_XFlowg0_Divert [FE1] nooa Lefadditional Bool %169.0 Left sensor port state (Pin2)
» [ System blocks 2 a Spares Bool %I69.1 Notin use
» [3 Technology objects = @ Rightadditional Bool %169.2 Right sensor port state (Fin2)
» lig} External source files 4@ Spareg Bool %169.3 Notin use
v [g PLC tags 15 @ et Bool %1694 Left sensor port state (Fin4) |
%5 Showall tags. 15 @ Spare10 Bool %I69.5 Notin use
B Add new tag table 7 @ [righe Bool %169.6 Right sensor port state (Pin4) |
Default tag table [38] Ll a Sparell Bool %I69.7 Notin use
19 4@ b SensorsPresent Struct %70.0 Sensor detection
PLC data types. o @ MotorTemperatureLeft Byte %872 The temperature ofthe Left motor [°C]
I Add new data type 21 @ b MotoDisgnosticsleft Struct %174.0 Left motor diagnostics.
Conveyling INPUT EERE | MotorTemperatureRight Byte %IB76 The temperature of the Right moter [*C]
] conveytinx_ouTPUT 33 @ > MotorDisgnosticsRight Struct %I78.0 Right motor diagnostics
» [if) system data types 24 |@ b MotorStatusleft Struct %I80.0 This is the status when the left motor is co.
~ [ Watch and force tables 35 4@ » MotorStatusRight Struct. %I82.0 This is the status when the right motor is c.
B’ Add new watch table 26 4@ b XFlowd0ConveylinxOutput *ConveyLinx_OUTPUT %Q64.0 ~
27 <Add new:

The left sensor is the top positioning sensor, the right sensor is the bottom positioning sensor. It is
necessary, for convenience to create new tags for the sensors, use the addresses from the
corresponding sensors, in this case:

#FEF D Ta H|l@&gzs 2, =020
XFlow_Conveylinx
s
Name Data type Address. Retsin | Acces.. Writs.. |Visibl |Com... R
1 4@~ XFlows0Conveylinxnput *ConveyLine_INPUT %EB0 =] =] ] il il i =
2 4@ v Semsos S iy -| + Block title: *Main Program Sweep (cycle)®
ER | Sparel Bool %168.0 Comment
4 - Spare2 Bool %l68.1
5 @ Spare3 Bool %I68.2 ~  Network 1:
R | Spared Bool 683 b Tu to parcel or boxfrom TU.
T | Spares Bool %68 4
s @ Spare6 Bool %I68.5 o
s @ Spare7? Eool %686 Eloweort %
10 @ Heartbeat Bool %I68.7 Flow90_Divert_
1 a LeftAdditional Bool %1690 1DB"
12 |a Spares Bool %1691 o1
13 @ RightAdditional Bool %1692 Flowsort XFlowd0_Divert”
14 < Spare9 Bool %1693 ENO
— e Dreoe  qrurron
e @ spare1n Bool EEE Reyeie RT'E”TSf:VWEEﬂy
oReceive
7 @ Right Bool %696 [zecs
v @ Sparelt Bool 697 oo He94 WE;;’S;T;:
opPosSensor” =i
19 @ » sensorsPresent Struet %700 P {[oEsas5Ens og e
0 a WotorTemperstureLeft Byte %IB72 § // 696 gConveyLink
21 4@ » MotorDisgnosticsLeft Struct %74.0 BottomPos
Sensor” —isensor gConveyLinx
RN | MotorTemperatureRight Byte %IBTE / _
23 4@ ) MotorDiagnosticsRight Struet %780 = f Released qProfinetError
24 @ b MowSwsuslelt Struct %I80.0 - iParcelin
25 @ b MoterstatusRight Struct %820 PositionTransfer PEQE40
: e Conveylinx| ~XFlowaoConvey
26 @ b XFlowS0ConveyLinxOutput Conveyting OUTPUT %0640 ot Limutput
27 TopPosSensor Bool %169 4 iRunRight
28 BottomPosSensor Bool 169 6 iBeltSpeed
iBelt
L Acceleration
0—{Distance
iBelt
Deceleration
o Distance
0 —iLiftingSpeed
iLifting
0—{Acceleration
iLifting
Deceleration
270—|iProfinetDevice
PEIEB O
“¥Flows0Convey  |Conveylink
Lindnput® —input

Drag and drop to the corresponding inputs to the function block.

PLC software manual | Flowsort | Flowsort B.V. | Version 1.0 | 20/03/2024 Page 12



IS0

part of inthergroup

It is possible to add one extra sensor to each side of the ConveyLinx-Ai2 module, in this case it will
be necessary to use a splitter:

Branch 1 of the Splitter is the connection
for the Sensor Signal which is Pin 4 on the
Sensor Port of the Ai2

M/F 4 Pin M8 Patch Cable from Splitter to
Ai2 Module Sensor Port

A : e
I = = ;‘”;dJ

hnn,L

Zone Sensor

Auxl1/0

Branch 2 of the Splitter is the connection
for the Aux /0 Signal which is Pin 2 on the
Sensor Port of the Ai2

Typical Parallel Splitter Cable Usage

Connect physically the existing sensor to splitter port 1 and the extra sensor to splitter port 2. It
will be necessary to create extra tags for each sensor:

Devices
i) EdEE BT |
XFlow_ConveyLinx
] FlowSort_X_Flow0_V17 [~ Name Data type Address | Rewin | Acces.. |Wiita... | |Comment
B Add new device ' @ - xFlowsoconveytindnput *ConveyLinx INPUT* %i68.0 =] M &
i Devices & networks 2 @ v Sensors struct %1680 All sensor inputs.
- ';u FlowSort_XFlow90_Demo [CPU 1211 3 < Sparel Bool %I68.0 Notin use
[IY Device configuration 4 |a Spare2 Bool %168.1 Notin use
% Online & diagnostics s <@ Spare3 Bool %168.2 Notin use
= [-g Program blocks 6 a Spared Bool %683 Notin use
[ Add new block 7 a Spares Bool %I68.4 MNotin use
4 Main [OB1] 8 a Spare6 Bool %I68.5 Notin use
@ Flowsort_xFlowso Diver DB 0. | _[o Spare? Bool %I68.6 Notin use
~ [] Contral o @ Heartbeat Bool %168.7 This bit toggles every 2 seconds
4 Flowsort_XFlow90_Divert [FB1] 1 |a LeftAdditional Bool %6169.0 Left sensor port state (Pin2) |
» [ System blocks 12 a Sparc8 Bool %169.1 Mot in use
» [ Technology objects = [ RightAdditional Bool %169.2 Right sensor port state (Fin2) |
b [} External source fles o a Spared Bool %1693 Notin use
v (& PLCtags 5 @ Left Bool %I69.4 Left sensor port state (Pin4)
%5 Showall tags 16 @ Spare10 Bool %1695 Notin use
[ Add newtag table v a Right Bool %169.6 Right sensor port state (Find)
| 1 a Spare11 Bool %169.7 Notin use
19 4@ b SensorsPresent Struct %70.0 Sensor detection
~ [l PLC data types <@ WotorTemperatureLeft Byte %1872 The temperature of the Left motor [°C]
B¢ Add new data type 21 4@ b MotwrDiagnosticsleft Struct %740 Left motor diagnostics
] ConveyLinw INPUT 2 a WMotorTemperatureRight Byte %1876 The temperature of the Right motor [C]
] Conveylinx QUTPUT 23 @ » WotorDiagnosticsRight struet %I78.0 Right motor diagnostics
» L System data types 24 @ ) Wotwrsttuslef Struct %180.0 This is the status when the left motoris co.
= [5) Watch and force tables 25 40 » WotorstatusRight struct %1820 This is the status when the right motor is c.
[ Add newwatch table 36 @ b XFlow30ConveylinxOutput *ConveyLinx OUTPUT' =] M =
F2) Force table 27 4@  TopPosSensor Bool M & @
Functional test 28 @ BotiomPosSensor Bool M & @
10 test 29 |4@  ExtraSensorlefiSide Bool =] M ™
» [ig Online backups 30 |40  ExwaSensorRightside Bool %169.2 =] M ™
b [ Traces 31 =A0d neur-
» [ OPC UA communication
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Flowsort_XFlow90_Divert Function Block:

From the project tree -> Program blocks -> Control -> Flowsort_XFlow_Divert.

Project tree [

J Devices

E

-
||'
v

i
:

| 7] FlowSort_X_Flow%0 V17
‘*"‘ Add new device
Eg'h Devices & networks
- r“-_[. FlowSsort_XFlow90_Demo [CPU 1211
[l'f Device configuration
ﬁ Online & diagnostics
e F;EL Program blocks
ﬁ"" Add new block
4 Main [OB1]
@ Flowsort_XFlow90_Divert_IDB [D...
* [¢:] Control 2
F 2& Flowsort_xFlowg0_Divert [FB1];

[

The number of the FB (currently is 1) can be adjusted, if it will be occupied, TIA will assign the
next free number.
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The IDB of the FB will be generated on the integrator’s project when the FB will be added to the

FC or to OB1:

FlowSort_X_Flow90_V17 » FlowSort_XFlow90_Demo [CPU 1211C DUDCDC] » Program blocks » Main [OB1]

e gt
Wil =S 8

CEEAB G g &

Cormrment

*  Network1:

-
-
o

[=]

270

P#l68.0
"XFlowg0DConvey
Linxinput”

HF HiF —0— 7 o 2

P Tu to parcel or box from TU..

w Block title: “Main Program Sweep (Cycle)”

PositionTransfer
iRunLeft
iRunRight
iBeltspeed
iBelt
Acceleration
Distance
iBelt
Deceleration
Distance
iLiftingS peed
iLifting
Acceleration
iLifting
Deceleration

iProfinetDevice

ConveyLinx
Input

%DB1
"Flowsort_X
Flowg90_Divert_
IDE"
WB1
“Flowsort_XFlow9 0_Divert”
EM EMO
InEfEE qTransferDK —f2lce
e gqTransferReady
iReset ToReceive —izlie
iTopPosSensor gTransferBusy — &lze
iBottomPos qPosition
alse — Sensor SensorError —i falze
iParcelTransfer gConveylinx
Released MotarRightE rror —i falze
iParcelln gConveylinx

MotorLeftErrar —i %215

e

qgProfinetError —i 1=

PEQEA0

ConveyLinx " ¥XFlowd0Convey
Output — LinxOutput®

The name of the IDB will be generated by TIA, if necessary, it can be changed according to the
standard of the integrator.

If all the steps above are complete, next all inputs and outputs of the FB will be explained.
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%DBE1
"Flowsort_X
Flow30_Divert_

IDB"
“FB1
Flowsort_XFlow90_Divert”
EN END =
. iDivertType qTransferOK -
ilse — Reverse qTransferReady

false — jReset

‘@lse — iTopPosSensor
iBottomPos

falce — Sensor
iParcelTransfer

2l = Released
iParcelln

faloe — PositionTransfer

‘&lse — iRunLeft
‘@lse — iRunRight
U~ igeltSpeed
iBelt

Acceleration
Distance

iBelt
Deceleration
Distance

=

=

=

iLiftingSpeed
iLifting
Acceleration
iLifting
0 Deceleration

=

270 iProfinetDevice

Pi#l68 .0

“XFlow20Convey  Conwveylinx
Linxlnput” Input

ToReceive =

gTransferBusy =
gPosition
SensorError =
gConveyLinx
MotorRightError -
gConveyLinx
MotorLeftError -

gProfinetError =

ConveyLinx
Output

IS0

part of inthergroup

In this chapter will be explained all the inputs, where is it coming from and how to use it.
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iDivertTypeReverse:
There are two methods to divert the transport unit:

- Straight: the package is approaching from the infeed when it reaches the transfer position it
will be lifted and transferred to the outfeed. In this case the input should be set to FALSE.

- Reverse: the package is approaching from the outfeed, to the infeed, the transfer moves up
and is ready to accept the package, after it is moved onto the transfer position it goes down
and moved to the infeed. In this case the input should be set to TRUE.

Note: the type can be hot changed, the following conditions should be met for changing it during
operation:

e X-Flow90 should be ok

e X-Flow90 should not be busy

e X-Flow90 should not be in error

e X-Flow90 should be in initial position

This input will be used more in this document to explain certain logic based on the used divert type.

iReset:

The reset is used to reset or acknowledge certain errors that can be encountered during operation.
This signal should come from the integrator and best practice is to connect the reset button located
in the field.

iTopPosSensor and iBottomPosSensor:

The addresses created for the positioning sensors (explained in chapter 4.1 PLC Tags) should be
added to these inputs.
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iTuTransferReleased:

This input is used only in Straight divert type (iDivertTypeReverse is FALSE). It indicates that a new
package was released onto the transfer position, as a result the qTransferReadyToReceive output
of the function will be set to false, as it already busy.

The signal should come from the integrator, it should be activated only when the package was
released onto the transfer position. The signal active length should be at least 1 second and can be
reset up to when the next input will be activated: iTulnPositionTransfer. If the signal will not change
it state when the next package will be released, the signal will be ignored.

iTulnPositionTransfer:

The signal should come from the integrator. The duration is at least 1 second and up to finishing
the divert process.

When using Reverse divert type (iDivertTypeReverse is TRUE) this signal should be set to TRUE
when the package is waiting on the outfeed to be transported onto the transfer position. The signal
will activate the lifting motor, the transfer will be set to busy: qTransferBusy = TRUE and will be
ready to receive: qTransferReadyToReceive = TRUE. This will be the indicators that the package can
be released onto the transfer position.

When using straight divert type (iDevertTypeReverse is FALSE) this input is used to indicate that the
package is in position for lifting. Activate the signal only when the package is in position to be lifted.

iRunLeft/Right:

The signal should come from the integrator and will activate the movement of the transfer belt to
the left or right. The signal should be activated after the iTulnPositionTransfer and should be
deactivated when the package left the transfer position in case of straight divert type and is on
transfer position completely in case of reverse transfer type.

iBeltSpeed:

It is the input for setting the speed of the transfer belts running left or right. The value is in m/s and
the range that can be used is minimum 0,05 m/s, max speed: 0,42 m/s.

iAcceleration Distance and iDeceleration distance:

It is the acceleration and deceleration distance of the transfer belts running left and right. The value
is in mm and according to the motor specification it can be:

- Acceleration: from 30 to 10000

- Deceleration: from 0 to 10000.

iLiftingSpeed:

It is the input for setting the transfer lifting speed. The value is in RPM and the range that can be
used is minimum 8 RPM maximum 86 RPM.
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It is the acceleration and deceleration of the transfer lifting. The value is in pulses and according to
the motor specification it can be:

iProfinetdevice:

Acceleration: from 30 to 10000
Deceleration: from 0 to 10000.

It is the hardware device number of the ConveyLinx-Ai2 module. It is used to detect the profinet

connection error.

The number can be found in the System constants: Open project tree -> PLC tags -> Show all tags -
> System constants.

In the Tag list check for ConveyLinx-Ai2 name (assigned in device & networks) and Data type:

Hw_Device.

FlowSort_X_Flow30_V17 » FlowSort_XFlow30_Demo [CPU 1211C DC/DC/DC] » PLC tags

@ Tags [ @ User constants IxE‘ System constants I

[ Flowsort_x_Flowso_v17
& Add new device
i Devices & networks
~ [l FlowSort_XFlowd0_Demo [CPU 1211...
Y Device configuration
% Online & diagnastics
~ gl Program blocks.
[ Add new block
& Mein [0B1]
@ Flowsort_XFlow90_Divert_IDE [D.
~ [&l Control
4 Flowsor XFlowso_Divert [FB1]
» 5 system blocks.
» [ Technology objects

b [} External source files

alltags |

"Add new tag table
% Defaulttag table [38]
S XFlow_Conveytinx [2]
~ [ PLC data types.

& Add new data type
ConveyLing INFUT
ConveyLing OUTRUT

» L] System data gypes
b 53 Watch and force tables
» (&g online backups

» [ Traces

» 73 OPCUAcommunication
» [l Device proxydata

Program info

PLC alarm text lists
[ Local medules

(i Distributed l0.
Ungrouped devices
ecurity settings

evice functions
Common data

Documentation

tiings

5]

PLC tags

sl
&l

Name
None

Automatic update

PIP 1

PIP2

PIP3

PIP4.

PIP OB Serva

Local-MC

Local-Common
Local-Device
Local~Configuration
Local-Exee

Local

Local-PROFINET interface 1
Local-PROFINET interface_1~Fort_1
Local-HSC_1

Local-HsC_2

Local-HSC_3

Local-HSC_4

Local-HSC_5

Local-HSC_6

Local-aL2_1
Local-DI_6_DQ_4_1
Local-OPC_UA
Local-Pulse_1

2
3
4

©B_Main

ocal-PROFINET_IO System

Data type Value

Fip 65535
Fip o

Fip 1

Fip 2

Fip 3

Fip 4

Fip 32768

Hw_SubModule 51

Hw_SubModule 50
Hw_Device 32
Hw_SubModule 33
Hw_SubModule 52
Hw_SubModule 49
Huinteface 64
Hu_inteface 65
Hw_Hsc 257
258
259
260
261
Hw_Hsc 262
Hw_SubModule 263

Hw_SubModule 264

Hw_SubModule 117
Hu_Pam 265
Hu_Pm 266
Hw_Pwm 267
Hu_Pwm 268
0B_PCYCLE 1

Hw_loSystem
Hw_SubModule

=

Comment

R

b i —Om

~ Block title:

ent

Network 1:

Hu_Device

X_Flow0-Inte face-Port_1
X_Flow@0-Inte face~Part_2
X_Flowa0-Head
X_Flowso~virtual_input_module ..
X_Flow@0-virtual_output_module.

Hw_nterts ce
HuInterface

Hw nterface 275
Hw_SubModule 276
Hw_SubModule 277
Hw_SubModule 278

o

P2I68.0
“XFlowa0Convey
Lindnput®

- 2

“Main Program Sweep (Cycle)”

» Tu o0 parcel or boxfrom TU.

“Fl

Flows

Flowsort)
EN
iDivertiype

— Reverse

iReset

iBottomPos
— Sensor

Released
iParcelin

— PositionTransfer

Acceleration
Distance
iBelt
Deceleration
Distance
iLiftings peed
iLiting
Acceleration
iLifting
Deceleration

iProfinetDevice

ConveyLin
Input

iTopFossensor

iParcefTransfer

w81
owsort X
90_Divert_
DB"
w81
XFlows 0_bivert”
ENO
qTransferok —:

qTransfe Ready
Receive

qEansferBusy
qPosition
SensorError —
qConveytinx
WotorRightError

qConveytinx
Motort eftError
qProfinetError
PEQE40
Conveylinx  “XFlows0Convey
Output — LinOutput®

PLC software manual | Flowsort | Flowsort B.V. | Version 1.0 | 20/03/2024

Page 19



ISO

part of inthergroup

CLinputs:

The inputs from the ConveyLinx-Ai2. It can be found in the tags created in chapter 4.1 PLC Tags.

V17 » FlowSort_XFlowd mo [CPU 1211C DGUDUDC] » PLC tags b XFlow _Conveylinx [2

Devices @ Tags |2 User constants
& & = =l EEEE DR
XFlow_ConveyLinx

11 Flowsort_X_Flow30_v17 Name Dete pe Address fetain | Acces... Writa... Visibl.. | Comment N

I Add new device <[> Flows0Cone tnrinput | Conveytinx. [&] %168.0 =1 M 8 @ HAF e - {7 =

h Devces & networes 3@ > xFowsOCanveymOup  “ConveylincO.. %Q84.0 g @ @ + Blocktile: “veinFegram Sheep (Gele”
~ (1§ FlowSort_XFlowd0_Demo [CPU 1211... 3 Add neve

Y Device configuration

%) Online & disgnostics
+ Igl Program blocks
& Add new black

~  Network 1:

¥ Tu to parcel or box from TU.

4 Main [0B1] DI

81
-. Flowsort_XFlow90_Divert_IDB [D... “Flowsort_X
& Control

=B Flowsort_XFlowo0_Divert [FB1]
» [ system blocks

[ Technology objects

External source files

Flow0_Divert_
1DB*

%*B1
Flowsort_XFlow90_Divert”

EN N
~ [4 PLCtags Tl qTransferok —i
%5 Show alitags === qTransferReady

— iReset ToReceive —i =

B Add new tag table
5 Defaulttag table [38]

— iTopPosSensor  qTransferBusy — =

5 Position

55 XFlow_Conveytinx 2] (= e .
~ [@ PLC date tpes iParcelTransfer qConveytinx

[ Add new data type — Released MotorRightError —i =

iParcelin
— PositionTransfer

] conveyLim INPUT
] ConveyLinx_ OUTPUT
» L system data types

— iRunRight

» 53l Watch and force tables PEQ640
& Conveyline “XFlowS0Convey
I8 Online hackups Output — LinOutput”
» [ Traces Acceleration
b [3 OPC UA communication 0 P\s‘
iselt

» [5, Device proxy cats e eration

Program info 0 — Distance

FLCalam textlists 0 — iLiingSpeed
» [ Local modules . iiting
» [ Distributed /0 o :“E'(r:\:mllon

» i Ungrouped devices Liiting

Deceleration

70 — iProfinetDevice

Security settings

3¢ cross-device functions
(a8 Common data
Documentation settings

PEI68.0
“XFlows0Convey  Conveytin.
Uinsinput — Input

»
»
»
.

1 anauanes £ recources

Drag and drop the tags to the output of the function block.

PLC software manual | Flowsort | Flowsort B.V. | Version 1.0 | 20/03/2024 Page 20



Function Block outputs

= EM

iDivertType

= Reverse

= iReset

— iTopPosSensor
iBottomPos

= Sensor
iParcelTransfer
— Released
iParcelln

= PositionTransfer

= IRunLeft

= iRunRight
iBeltSpeed
iBelt
Acceleration
Distance
iBelt

Deceleration
Distance

iLiftingSpeed
iLifting
Acceleration
iLifting
Deceleration

iProfinetDevice

ConveyLinx
Input

%DB1
"Flowsart_X
Flowa0_Divert_

IDE"

WFB1
“Flowsort_XFlow30_Divert”

e

gTransferok — &l

gTransferReady

ToReceive —il:

qTransferBusy —

gPosition

SensorError — (s

gConveylLinx

MotorRightError — 3

gConveylLinx

MotorLeftError — 7z

qProfinetError — 75 1:

Conveylinx
Output

PEQ6A0
*XFlow90Convey
LinxOutput”

gTransferOK:

IS0
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The output indicates that the transfer position has no errors. The signal should be used by the
integrator for releasing a new package onto the transfer position. If this signal is false, the transfer
is not ready to accept any units.

gTransferReadyToReceive:

Indicates that the transfer is ready to accept a new package. It should be used by the integrator

together with gTransferOK to release a new package.
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gTransferBusy:

Indicates that there is a package moving and the transfer process is not finished. Can be also used
by the integrator as an indicator that there is already a package on the divert position.

Sensor error:

Indicates a hardware error on the sensor. The sensor was not triggered in time during initialization,
moving up or moving down.

Possible causes faulty sensor, faulty sensor adjustment, the lift motor did not work.

If this error is TRUE, a visual inspection should be performed.

gCLMotorRightError:

Indicates a hardware issue on the motor connected to the right side of the ConveyLinx-Ai2, in this
case the motor moving left/right the belts. The following reasons can trigger the error:

- Overheat

- Short circuit

- Overload

- Stalled

- Over voltage
- Low voltage

If this error is high a visual inspection should be performed.

qCLMotorLeftError:

Indicates a hardware issue on the motor connected to the left side of the ConveyLinx-Ai2, in this
case the motor of the lifting mechanism. The following reasons can trigger the error:

- Overheat

- Short circuit

- Overload

- Stalled

- Over voltage
- Low voltage

If this error is high a visual inspection should be performed.
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CLOutput:

Same as CLInput, the outputs to control the ConveyLinx-Ai2, It can be found in the tags created in
chapter 4.1 PLC Tags.

V17 » FlowSort_XFlowd0_Deme [CPU 1211C DUDCDC] » PLCtags » XFlow_ConveyLinx [2]

Devices @ Tags | @ User constants

Y e ) EREEEEAELS
XFlow_ConveylLinx
[] FlowSort_X Flowg0_V17 (] Name Data type Address Rewin  Acces.. Wiita.. Visibl. Comment _f
I Add new device 1 4@ > xFlowgoConveytininput “Conveytin “%168.0 HAE i —o— T o
gy Devices & networks 2 [m_»_xFlowsoConveytinxoutput “Conveylinx 0. %Q64.0 1 v Block title: *Main Frogram Sweep (Cycle)*
~ [ Flowsort XFlow90_Demo [CPU 1211... 3 Add new Comment
I} Device configuration
8/ Online & diagnostics ¥ Network 1:
Y= =
=5 Frogram blocks » Tuto parcel or box from T
I Add new block
<& Main [081] .
B1
§ Flowsort_XFlowso_bivert D [D... “Flowsort X

~ [iz] Control
A Flowsort_xFlows0_Divert [F&1]

Flowgo_Divert_
108"

%81

» g system blocks
“Flowsort_XFlows 0_Divert”

[% Technalogy objects

» [ External source files ™~ EN ENO
~ [@ PLCtags PSS qTransferok —
% showall tags. verse qansferfeady
I ~dd newtag table — iReset ToReceive —1
¢ Defoult tag table [38] — iTopPosSensor qgiransferBusy =i |c
BottomPos qPosition

55 xFlow_Conveytinx[2] L

~ [ PLC data types
I Add new data type

iParcelln

1] conveyLinx_nPUT e — PositionTransfer

MotorRightError —
qConveylinx
tort eftError —i

1] cunveyL:x,uuTPuT -
» L) system data types ) N
512 — iRunRight
b [ Watch and force tables N PEQ640
& 0 — iBeltspeed Conveytiny ™ “XFlows0Convey
» [ig online backups iBelt Qutput — LimOutpuT”
» [ Traces Acceleration
b [@ OPCUA communication o Z"“‘““
. iBel
» [§§, Device proxydata e,

Distance

» [ Local modules
» [l Distributed 10
» 4 Ungrouped devices

70 — iprofinetDevice

» [38 crossdevice functions
=y PH68.0
» G c dat
#' ommon data “XFlow90Cenvey  Conveylinx
» [5]) Documentation settings Linsinpu® — nput
P T——————

Drag and drop the tags to the output of the function block.
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Function Block: explanation

In this chapter the logic inside the function block Flowsort_XFlow90_Divert will be explained. The
function block consists of 16 networks, each of them has a name and a comment, where the logic
is shortly explained:

- Network 3: Read prefinet data fromn HIWIO systemn. - Metwork name:

Declare profinet error if the conection is lost. The error should be reseted.  gumm—— Network comment:
e Metwork logic:

ModuleStates il
EM ENO
#iProfinetDevice — LADDR #sProfinetStatus
2 MODE Ret Val Instruction

#sProfinetError STATE

Network 1: Declare errors ConveylLinx-Ai2 motor error.

~7 Network 1: Declare errors ConveylinxAi2 motor error

Declare errors from Left side of the Conveylin-Ai2

#ConveyLindnput.

MotorDiagnostics #sConveylinx

LeftOverheat Error
11 { }
I 1 !

#Conveylindnput #qConveylinx
MotarDiagnostics MotorLeftError
Left.shorCircuit { }

#ConveyLinxnput.
MotorDiagnostics
LeftOverload

#ConveyLindnput.
MotorDiagnostics
LeftStalled

#ConveyLindnput.
MotorDiagnostics
Left.Overvoltage

#ConveyLindnput.
MotorDiagnostics
Left LowVoltage

In network 1, the motor errors connected to the left side of the ConveyLinx-Ai2 module are
declared. If one of the errors from the module will be active, the ConveyLinxError will be triggered
and the output of the function block gConveyLinxMotorLeftError will be set to TRUE to indicate the
error.
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Network 2: Declare errors ConveylLinx-Ai2 motor error.

= Network 2: Declare errors ConveylLinx-Ai2 motor error

Declare errors from Right side of the ConveyLinx-Ai2

#Conveylindnput.

MotorDiagnostics #sConveylinx
Right.Overheat Error

] L | }

1T LI
#ConveyLindnput. #qConveylinx
MotorDiagnostics MotorRightError
Right.ShertCircuit ! }

LI |
] |
1T

#ConveyLinxnput.
MotorDiagnostics
Right.Overload

#Conveylindnput.
MaotorDiagnostics
Right.5talled

#ConveyLinxnput.
MotorDiagnostics
Right.Overvoltage

#Conveylindnput.
MaotorDiagnostics
Right.LowVcltage

In network 2, the motor errors connected to the right side of the ConveyLinx-Ai2 module are
declared. If one of the errors from the module will be active, the ConveyLinxError will be triggered
and the output of the function block qConveyLinxMotorRightError will be set to TRUE to indicate
the error.

In case of qConveyLinxMotorRightError and/or qConveyLinxMotorLeftError a physical error on the
motor is triggered. Possible causes are the wiring and the motor, it requires a physical intervention.
Depending on the error type after solving the issue, it can be acknowledged using reset or the error
is not required to be acknowledged. When the error is solved and acknowledged, the output of the
block gConveyLinxMotorRightError will be set to FALSE, indicating there is no more active error on
the motor.
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Network 3: Read profinet data from H/W 10 system.

- Metwork 3: Read profinet data frem HIW IO system.

Ceclare profinet error if the conection is lost. The error should be reseted.

Module5tates
EM EMD
#iProfinetDevice — LADDR #cProfinetStatus
2 MODE Ret Val Instruction

#sProfinetError STATE

In network 3 the profinet connection of the ConveyLinx-Ai2 module is being read. This error can be
triggered by the faulty ethernet cable, the module is off/faulty and not communicating or the
iProfinetDevice input number was wrongly assigned (explained in chapter 4.2).

When the issue is fixed and the communication is reestablished, the error should be acknowledged
using reset.

Network 4: Declare sensor errors.

- Network 4: Declare sensor errors

w Check if both position sensors are triggered or there is an error on the sensor during movement, if
yes seta error

#s5ensorBottom #sPositionSensor
#sSensorfopPos Pos Errar
] | ] | I 1
1 1 1 I L

#sErrorioving
Dawn

#sErrarMovingUp

#:TransferNotin
Default

In network 4 the sensor errors are defined. When at least one of the following situation arises, the
gPositionSensorError output of the function block will be triggered, indicating a sensor error:

e When both positioning sensors are triggered. If both sensors have signal, the position
should be adjusted as of, when the lifting mechanism is down, the bottom sensor only
should be triggered, when the mechanism is up, only the top detection sensor should be
triggered.
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e Error moving up/down. This error is triggered when the move the lifting mechanism signal
is triggered but the top or bottom sensor is not triggered in time. This is a result of a faulty
sensor or cabling.

e Transfer not in default. This error is triggered when non or only the top position sensor is
triggered and the transfer is not busy (transfer busy will be explained in network 9). In this
case the initialization process is rolled out (will be explained in network 7).

For all the errors above, a visual/mechanical/electrical inspection of the sensors should be done.

Network 5: Reset errors.

hd Metwork 5: Reseterrors

w Ifresetis pressed and Conveylina-Ai2 erroris active, move 1 to clear motor error Conveylina-Ai2 output for reset, when done, move 0.
If Profinet conection is lost the, error is not resetable until the conection is fixed, then can be reset.
Ifthere is an error on moving the transfer up and the sensorwas triggered or transferis in initial position, reset errer moving up errar.
If there is an error on moving the transfer down and the sensor is triggered, reset the error.

#sConveyling #sConveyLing
#iReset Errar MOVE Error MOVE
| | | | v A EN — £10 ——

1 ) 0 )
(63 #Conveylinx ] #Conveylinx
Output.Clear Output.Clear

i ouTl MotorError st oun MotorError

#sErrorMovingUp  #sSensorfopPos #sErroriovingUp

11 11 (R}
LI} LI | lRI

#sTransferininitial

Pesition
] |
1T
#sErroriaving #sSensorBottom #sErroriaoving
Down Fos Down
11 ] | (R}
LI 1T iR}
#sProfinetSetError
RS
L n Q—

#sProfinetError

— ———=s1

Network 5 is used for resetting the acknowledgeable errors. The logic is the following:
If iReset input is activated and:

e there is an active acknowledgeable error on one of the sides of the ConveyLinx-Ai2
connected motors, move 1 to #CLOutput.ClearMotorError for clearing the error, as soon as
the error is not active anymore, set the value back to 0.

e an error moving up is active, the sensor indicating that the mechanism is in top position is
triggered (the error on the sensor was fixed and the sensor works properly) or the transfer
is in initial position (initialization was activated and passed successfully) then reset error
moving up.

e an error moving down is active, the sensor indicating that the mechanism is in bottom
position is triggered (the error on the sensor was fixed and the sensor works properly) then
reset error moving down.
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e the profinet error is active and the communication was reestablished then reset
gProfinetError output.

Network 6: Declare position OK.

*  Network 6: Declare position OK

w |fthere is no active error on Conveyline-Ai2 , sensars, profinet, and transfer is not in default position
ar it is busy, declare Trasfer position OK.

#sConveylLinx #sPositionSensor #sTransferMotin #sTransfer
Error Error #sProfinetSetError Default PositicnOK

/1 /1 /1 /1 { )

#sTransferBusy
] |
11

In network 6 the position ok is declared. If there no active errors on the device, then declare
gTransferOK output TRUE.

Network 7: Initial position.

¥  Network 7: Initial position
w Initial position should be always down. In case the transfer is busy, both sensors are free or just sensor up is triggered, declare transfer notin initial position. By
pressing reset the transfer will move for 10 seconds, if position down will not be triggered, declare initialization failed and reset move. If in this pericd the sensor
will be triggered, reset transfer not in default position and declare transfer in initial position.
#s5ensorBottom #shMoveTransfer
Pos #s5ensorTopPos #sTransferBusy #iReset UpDown
1 { | 1 { | {s}
#sSensorBottom #sLiftTimelnit
#s5ensorfopPos Pos #sMoveTransfer  #sSensorBottom TON
1 /1 UpDown Pos Time #sinitFailed
] | ]
{ | 1 N Q { }
T#10s PT ET T#0ms
#shMoveTransfer
#sTransferMotin UpDawn
Default - (R }——
{5}
L}
#sTransferMotin #s5ensorBottom #sTransferMotin
Default Pos Default
] | ] |
11 11 {R}
#s5ensorBottom #shMoveTransfer #sTransferininitial
Pos UpDown Positicn
] | ]
1T |/= : :

Initialization process: Initial position should be always down. In case the transfer is busy, both

sensors are free or just the top positioning sensor is triggered then declare transfer not in initial
position.
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By pressing reset the transfer will move for 10 seconds, until it detects the bottom sensor, if it won't
be detected withing this period, declare initialization failed and reset move lifting mechanism
signal.

If within this period the sensor will be triggered, reset transfer not in default position and declare
that the transfer is in initial position.

Network 8: Transfer is ready to receive new parcel.

*  Network B: Transferis readyto receive new parcel

b Iftransfer position is ok and depending on which type of diverting is choosen the following should be met:...

#sTransfer #iDivertType #iParcelTransfer  #sTransferininitial #sTransferReady
PositionOK Reverse Released Position #sTransferBusy ToReceive
{ | A A | A { }
#iDivertType #sTransfer
Reverse #sTrasnferlp #shoveleft #shoveRight Finished
{ | | A A A

Network 8 is activating the ready to receive new parcel state. The logic is the following:

If transfer position is ok and depending on which type of diverting is chosen the following should
be met:

- Divert type reverse is FALSE (the package is approaching from the infeed when it reaches the
transfer position it will be lifted and transferred to the outfeed): input parcel released should be
false, transfer should be in initial position and it should not busy then declare the transfer is ready
to accept new parcel.

- Divert type reverse is TRUE (the package is approaching from the outfeed to the infeed): Transfer
should be in up position, motor move left or right and transfer finished should be false, then declare
transfer is ready to accept new parcel.

Network 9: Transfer is occupied and can't accept new parcel.

*  Network 9: Transferis occupied and can't accept new parcel

b Declare Transfer is busy If transfer position is OK and is in initial position, depending cn which type of

#iDivertType
Reverse
] |

TrasnferReleased

#iParcellnPosition
Transfer

Ip
1Pl
#sPosEdgeParcel
InPosition

#sTransfer #iDivertType #iParcelTransfer  #sTransferininitial
PositionOK Reverse Released Position #sTransferBusy
] | ] lp | ] | [5 }
11 |/= 1Pl 11 15}
#sPosEdge
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Declare Transfer is busy If transfer position is OK and is in initial position, depending on which type
of diverting is chosen the following should be met:

- Divert type reverse is False: input iParcelTransferReleased should be activated.
- Divert type reverse is TRUE: input iParcellnPositionTransfer should be activated.

Network 10: Parcel in position for lifting the divert.

*  Network 10: FParcelin position for lifting the divert
P If transferis busy, transfer pesition is OK, notin UP position and input: parcel is in pesition for transfering, froem the integrater is high then the lifting moter is moved
#sTransfer #iParcelinPosition  #sMoveTransfer
#sTransferBusy PositionOK #sTrasnferUp Transfer UpDown
{ } { } i/t { | {s}
#sLiftTimeUp
#sMoveTransfer TON
UpDown #s5ensorTopPos Time #sErrarMovingUp
{ | i/ N Q {s}
T#55 — PT ET — T#0r
#shoveTransfer
#shMoveTransfer UpDawn
#sSensorTopPos UpDown —(R }_.
11 (R}
1T L
#sTrasnferlp
{5 }——

Network 10 is lifting the divert up. In order to lift, the following conditions should be met:

The transfer is busy, transfer position is OK, not in UP position and input: parcel is in position for
transferring, from the integrator is high then the lifting motor is moved until it reaches top position
sensor and transfer is declared in UP position.

In case the top position sensor is not triggered withing 5 seconds, the movement is stopped and
error moving up is declared (the error is described in network 4).

Network 11: Run belts.

- Network 11: FRun belts

When the transferis in up position, run belt motors until the input from the integrator is high.

#sTrasnferlp #iRunLeft #iRunRight #shMoveleft

| | | | /1 { }

#iRunRight #iRunLeft #sMoveRight

| | /1 { }

If transfer is up and the signal from the integrator run the belts left or right is high, then set the
output for the motor until this signal is high from the integrator.

Network 12: Transfer has been finished.
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- Network 12:

P When the input from the integrator changes state from high to low, the divert process is done and t...

Transfer has been finished

#sTransfer
#sTrasnferlp #shMoveleft Finished
] 1 Il
1 1| N {5}
#sNegEdgeMove
Left

#sMoveRight
Il
N
#sNegEdgeMove
Right

On the negative edge of the run signal from the integrator and transfer is in up position, declare

transfer is finished.

Network 13: Move transfer down.

*  Network 13:
| 3.

#sTrasnferlp

#sTransfer
PositionOK
] L ]

Move transfer down.

#sTransfer
Finished
L ] L

#sMoveTransfer
UpDown

#sMoveTransfer
UpDown
] L

{5}
15}k

#sLiftTimeDown

#s5ensorBottom
Fos
] L

——AR }——

—{ R }—

#s5ensorBottom TON #sErrarhoving
Pos Time Down
i1 N Q {s}
TE5 PT ET T#Or
#sMoveTransfer
#shoveTransfer UpDown
UpDown [Rl
IR}
1 I
#sTransfer
Finished
{R}

#sTransferBusy

#sTrasnferlp

If transfer is in up position, position is ok and transfer is finished, move the transfer down until it
reaches bottom position sensor, then reset transfer finished, transfer busy and transfer up bits that
were set in the previous networks. Transfer is not busy anymore and can accept new TU.

If during movement the bottom position sensor has not been triggered in 5 seconds, movement is
stopped and error moving down is declared (the error is described in network 4).
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Network 14: Set speed limits.

*  Network 14: Setspeed limits
[ 2
LIMIT
Int
e EN —
0.05 MM ouT #sBeltSpeedLimit
#iBeltSpeed N
0.4z WK
LIMIT
Int
EM — —_—
8= MN #sliftingSpeed
#iLifingSpeed M QuT — Limit
86 [

In network 14, the speed limits are declared:
e Belt speed limits: min 0.05 m/s; max 0.42 m/s.
e Lifting speed limits: min 8 RPM; max 86 RPM.

If the value on the input is outside these values, the maximum or minimum value will be applied
for the motor.

Network 15: Motor speed, acceleration and deceleration.

- Network 15: Motor speed, acceleration and deceleration

P The values for conveylin...

1 #ConveylLinxOutput.MotorSpeedRight := #sBeltSpeedlimit * 10007

2 #ComveyLinxOutput.MctorSpeedleft := #sLiftingSpeedLimit / 10;

3 #ComveyLinxOutput.MotorAccelerationRight := $iBeltlAccelerationDistance;
4 ConveyLinxOutput.MotorDecelerationRight := #iBeltDecelerationDistance;
5 #ConwveyLinxOutput.Motorhccelerationleft := #iliftinglcceleration:

& ConwveylLinxOutput.MotorDecelerationleft := $iliftingDeceleration;

The values the ConveyLinx-Ai2 module is operating are the following:
e For MDR value is in mm/s
e For PGDvalueisin RPM X 10

In network 15, the conversion to m/s and RPMs is applied.

Network 16: Add static to output.

The direct outputs were not used in the software, instead static variables were created. In Network
16, the static values are moved to the function block outputs.
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4.6 Program integration for ALLEN BRADLEY STUDIO 5000 V35

For the use of the Flowsort_XFlow90_Divert with a Allen Bradley CompactLogix/ControlLogix, follow
the steps described below.

Flowsort_XFlow30_Divert
— Flowsort_XFlow30_Divert Flowsort_XFlow90_Divert |.. .

iDiveriTypeReverse false_bool
imopPosSensor falze_bool
iBottomPosSensor falze_bool
iReset falze_bool
iParcelTransferReleased false_bool
iParcelinPositionTrans fer false_bool
iRunLeft false_bool
IRunRight falze_bool
iBeltSpeed falze REAL
iBelt&ccelerationDistance falze_INT
iBeltDecelerationDistance false_INT
iLiftingSpeed false_INT
iLiftingAcceleration false_INT
iLiftingDeceleration false_INT
ConveyLinxinput X_Flowe:
qTransferOK falze_bool
qTranzferReadyToReceive falze_bool
gTransferBusy false_bool
gPositionSensorError false_bool
gConveyLinxMotorRightError false_bool
gqConveyLinxMotorLefError falze_bool
gProfinetError falze_bool
ConveyLinxOutput X_Flowe:01

4.6.1  ALLEN BRADLEY STUDIO 5000 Hardware

To integrate the Flowsort 24V Diverter in a CompactLogix or ControlLogix Controller, first the EDS file
of the controller must be downloaded. This can be done on the Pulseroller's website:
https://pulseroller.com/downloads/. Go to Software and Firmware Downloads -> PLC Connectivity -
> PLC — Ethernet IP Files -> ConveyLinx-Ai2 -> Latest, and Download the file: EDS & AOI Vx x

Now the EDS file must be imported into the project. This can be done in the Tools menu of the Logix
Designer under EDS Hardware Installation Tool. The Following Popup will be shown:

Rockwell Autom: 's EDS Wizard

Welcome to Rockwell Automation's EDS
Wizard

The EDS Wizard allows youto!

- register EDSbased devices.

- unregister a device

- change the graphic images associated with & device
- create an EDS flle from an unknown device

upload EDS flefs] stored in a device.

To continue click Next

s
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Click Next in this Popup. In the next window Select “Register an EDS file” and click next. In the next
window select “Register a single file” and Browse to the directory where the unpacked EDS file is
located and click Open. When the directory is chosen click next. When the path was OK the
Installation Test Result will be good. Again click next in this popup. In the following popup it is possible
to edit the image of the module. This is not necessary. Again click next in this window. In The final
Task summary an overview is shown of the files that are going to be registered:

Final Task Summary t
This is a review of the task you want to complete (s
You would like to register the following device.

<Vorige [ Volgende> | Annuieren |

Again click next. After this a confirmation of the successfully registered EDS file will popup. Click
Finish to complete the procedure.

The Controller is now available to add to the ethernet/IP network. Click on the Ethernet/IP network
where the Motionlinx controller is going to be connected to and click “New Module” In the following
popup the ConveyLinx-Ai2 module can be searched:

r
Catalog | Module Discovery | Favortes |
A2 Clear Filters Hide Filters %
Module Type Category Fiters - Module Type Vendor Fiters -
AC Drive Device [ Advanced Eneray Industries, Inc. 3
Analog Cognex Comporation
CIP Motion Converter Darfoss
Communication - Dialight -
< i » < i ] »
Catalog Number Description Vendor Category
A2 A2 Insight Automati...  Genenic Devicekeya
o i ] v
557 Mo Types Focns
[7] Close on Create [ Creste | [ Close | [ Heb |

Choose the Al2 and click on Create. The “New Module” popup will be shown. Here the name and IP
address can be set by the integrators wishes.

Now the correct connection parameters need to be set. This can be done in the module definition
window, click Change. In the window Module Definition that will popup the connection needs to be
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“PLCIO”. The Sizes of the input and output are defined by the connection. However the Type needs
to be changed to “INT”. For the integrator it is possible to set a tag suffix to the hardware.

~
i Module Definition® [
Revision: 001 =
Electronic Keying: [Compatible Maodule v]
Connections:
Name Size Tag Suffix
mput: | 25 [i[FR
PLCIO INT
Output: 27 - || ALDT
[ ok || cancel | [ Hep |

A — d

When the settings are correct, click OK. A Confirmation popup will be shown that the module

definitions will be changed, Click Yes. In the New Module popup also Click OK.

Now the module is available in the I/O configuration.

E{j 5069-L30GER FlowSort_DemoSetup
= Ai2 Module_10_20

ALLEN BRADLEY STUDIO 5000 Software

In the Demo program, the following blocks are available. For the integration of the Flowsort

function block, copy the Add-On Instructions folder to the project.

4 % MainTask
4 L MainProgram
<7 Parameters and Local Tags
B MainRoutine
Unscheduled

4 Muotion Groups
Ungrouped Axes
4 ] Assets

A2 PLCIO_AOI 606
P Flowsort_XFlow30_Divert
4 Data Types
Pl User-Defined
= Strings
4 e Add-On-Defined
B Ai2_PLCIO_AQI_B06
4 Flowsort_XFlow30_Divert
Pl Predefined
P [ Module-Defined

Trends
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The In/Output datatype of the Function block will be automatically generated when the module is
add in the hardware. The Inputs/Outputs and the logic is explained above in chapter 4.5 Function
Block: explanation.

4.6.3  ALLEN BRADLEY STUDIO 5000 CONTROLLER LINK SOFTWARE TO HARDWARE

The link from the software to the hardware can be done by double clicking on the
“ConveyLinxInput” or “ConveyLinxOutput”. A Dropdown menu appears.

ivert

Flowsol €l
Divert Flowsort XFlowS0_Divert | ...

—{ Flowsort_XFi |
iDivertiTypeReverse falze_bool
iTopPosSensor falze_bool
iBottomPosSensor falze_bool
iReset falze_bool
iParcelTransferReleased falze_bool
iParcelinPositionTransfer falze_bool
iRunLeft falze_bool
iRunRight falze_bool
iBeltSpeed falzse_REAL
iBeltAccelerationDistance falze_INT
iBeltDecelerationDistance falze_INT
iLiftingSpeed falze INT
iLiftingAcceleration falze INT
iLiftingDeceleration false INT

[ ConveyLinxinput ? |
qTransieror alze_bool

gTransferReadyToReceive falze bool

gTransferBusy falze_bool
gPositionSensorError falze_bool
gConveyLinxMotorRightError falze_bool
gConveyLinxMotorLeftError falze_bool

abrofinatError
ConveyLinxOutput X_Flow:01 I
—

Click on the arrow and a popup will appear where the “hardware” module can be selected.

CTngACCeleraton
iLiftingDeceleration false_INT

ConveyLinxinput | 2
ATranc farMk

| T. v| Show:|,nu| Tags ~

Talse_NT
1]

|Name :.,||DataTy ~
B b X_Flowil —pssCA

Show controller tags
Show MainProgram tags

Show parameters from other program:

<None: b

Select the module that needs to be linked to the function block. Do the same for the
“ConveyLinxOutput” parameter.

Now the function block is linked to the module in the hardware configuration.
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Program integration for OMRON SYSMAC STUDIO V1.58.0

For the use of the Flowsort_XFlow90_Divert with a Omron CPU Unit, follow the steps described
below.

XFlows0
Flowsort_XFlow30_Divert
Enter Variable— ConveyLinxinput ConveyLinkOutput = Enter Variable
iReset qConveyLinkMotorLeftError

Enter Variable—iDivertTypeReverse qConveyLinkMoterRightError — Enter Varioble
E =—iTopPosSensor qPositionSensorError — Enter Varioble
Enter Variable—|iBottomPosSensor gProfinetError — Enter Varioble
E =—iParcelTransferReleased qTransferOK— Enter Variable
E =—]iParcellnPositionTransfer gTransferBusy |— Enter Varioble
Enter Varigble—|iRunLeft gTransferReadyToReceive — Enter Varioble
Enter Variable—]iRunRight

E =—iBeltSpeed

Enter Variable—{iBeltAccelerationDistance

Enter Variable—|iBeltDecelerationDistance

=—iLiftingSpeed
Enter Variable—]iLiftingAcceleration

Enter Variable—{iLiftingDeceleration

OMRON SYSMAC STUDIO HARDWARE AND LINK TO SOFTWARE

To integrate the Flowsort_XFlow90 Divert in a Omron Controller with Sysmac Studio, first the EDS
file of the controller must be downloaded. This can be done on the Pulseroller’s website:
https://pulseroller.com/downloads/. Go to Software and Firmware Downloads -> PLC Connectivity
-> PLC — Ethernet IP Files -> ConveyLinx-Ai2 -> Latest, and Download the file: EDS & AOI Vx x

Now the EDS file must be placed into the installation folder of Sysmac Studio. Normally this should
be:

C:\Program Files (x86)\OMRON\Sysmac Studio\lODeviceProfiles\EipConnection\Eds .

But can be different when Sysmac Studio is installed in another folder. Extract the Zip file and copy
the EDS file into this folder.

In the Multiview Explorer go to Programming -> Data -> Global Variables.

In this window create an Input variable with datatype ARRAY[0..24] OF INT and an Output variable
with datatype ARRAY[0..26] OF INT.
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Group Fitter ¥ | (No group)

Name Initial Value | Retain | Constant | Network Publish Comment
XFlow30Conveylinxlnput ARRAY[0..24] OF INT
XFlow30ConveylinxOutput ARRAY[0..26] OF INT

Open the Ethernet/IP connection settings via Tools -> Ethernet/IP connection settings.

In the window that opens select the Ethernet/IP Device at which you want to connect the Diverter
to. Right-click on the device and click “edit”.

In the opened Ethernet/IP connection settings window, Click on “Registration All”.

In the opened window select the In and Output tags you want to register, and click “Register”.

Select the variables to set.
Variable Name Data Type Comment
| [V Input Tag
| K XFlow90Conveylinxinput 1 ARRAY[0.24] OF INT
E'w Qutput Tag

V] XFlow90ConveylinkOutput 1 ARRAY[0..26] OF INT

Check Selected Items Uncheck Selected I[tems Register Cancel

Now the tags are registered. Now go to the Connection window in the Ethernet/IP connection
settings window.

¥ Connection

Connections/Max: 0 / 32
Target Device  AlConnection Ni/Connection I/O Input/Out| Ta

In the Connection window at the right hand side the toolbox is located. In this window click on the
“+” to add a new target device. In the window fill in the Node address of the Diverter and select the
model name and revision. The model name should be:
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Toalbox

MNode address  itEm e [V (vl

Model name  |Al2-D0c

Revision

When the settings are filled in correctly click “Add” at the bottom of the toolbox.
Now the target device is added in the toolbox. Drag and drop the device in the connections table.

As Connection 1/0 Select “PLCIO” as target variable select 107 for the Input and 108 for the Output.
As Originator Variable select the Tag sets that are registered. When all the settings are filled in
correctly everything will have a light blue color. When a setting is pink that means that the setting
is not correct.

W Connection
Connections/Max: 2 / 32
Target Device |IConnection NilConnection 170 [Input/Out| Target Variable | Size [Byte] | Originator Variable | Size [Byte] (Connection Ty |RPI [ms]I Timeout V|

Now the connection is configured and linked to the software. Make sure the Node address (IP) is
correctly configured on the controller of the diverter.

OMRON SYSMAC STUDIO Software

In the Demo program, the following blocks are available. For the integration of the Flowsort
function block, copy the Function blocks from the example project to the project.

Ll Programming
¥ i@ POUs
>
L ® Functions
¥ & Function Blocks

ConveylinxAi2_Module_In_UDT STRUCT

>

OEEE ] ConveyLinkAi2_Module_Out_UDT | STRUCT NJ
» | ConveylinxAi2_Module STRUCT INJ
» | ConveylinxAi2_Module_In_Raw STRUCT N
p | ConveylinxAi2_Module_Out_Raw STRUCT INJ

The Inputs/Outputs and the logic is explained above in chapter 4.5 Function Block: explanation.
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Program integration for MITSUBISHI GX WORKS 2 OR HIGHER

For the use of the Flowsort XFlow90 Divert with a Mitsubishi Q Series Controller via Modbus,
follow the steps described below.

XFlow$0_1
E:iDivertTypeRev gTransferDH-B —
B:iTopPosSensor qTransfReadyRecE | —
B:iBattomPosSensor qTransferBusy:B —
B:iResst gPosSensoErmorB
B:iParcelTransfRel qConvLinkMRigEmB ——
B:iParcelInPosTran gConvLinxMLeftEr-B |—
B:iRunleft qProfinetErorE ——
B:iRunRight
E:iBeitSpead
W:iBaitAcceiDist
WeiBeitDecelDist
E:ilLiftingSpeed
WeiliftingAccel
WeiliftingDecel

MITSUBISHI GX WORKS Hardware
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To integrate the Flowsort XFlow90_Divert in a Mitsubishi Q-Series Controller via modbus the
following settings should be configured (in this example we used a QJ71MT91 card). The settings
can be configured under the Intelligent Function Module in the project tree.

EG} Intelligent Function Module

=il 0040:QJ71MTOT

..... 4 Switch Setting

----- I_:i} Basic_Parameter(Router_Information)

----- I_:i} Basic_Parameter(Preferred_node_specification(MODBUS(R)/ TCP_Setting])
----- ._:7} Automatic_Communication_Parameter

----- I_:j} MODBUS_Device_Assignment_Parameter

B o v

The Basic_Parameters (Preferred_node_specification) should be configured as follows:

- MODBUS/TCP setting :The parameter setting concerning the MODBUS/TCP setting.
Local Slave Station Port Mo. 502

Target Slave Port Mo. for Automatic
Communication Function

PLC Response Monitoring Timer Value 10

" = = L r 't It ran

502

Then the automatic Communication Parameters should be configured as follows (per Device):

— Automatic Communication
Parameter

— Automatic Communication
Parameter 1

Set the automatic communication parameters when using the automatic

The parameter setting concerning the automatic communication.

Target Station IP Address 192, 168,202.20
Module ID 1255

Repetition Interval Timer Value 10

Response Manitoring Timer Value a

Type Specification of The Target

MODELIS Device 0505h:Read/Write Holding Registers

-| Read Setting The parameter setting concerning reading data from slave.
Head Buffer Memory Address 1000 h
Target MODBUS Device Head
Mumber 1639
Access Points 25
-] Write Setting The parameter setting concerning writing data to slave.
Head Buffer Memory Address 3000 h
Target MODBUS Device Head
Mumber 1733
Access Points 27

The IP-address of the device depends on the configuration of the ConveyLinx-Ai2 module.

The type specification of the Target Modbus device must be 0505h. The Head Buffer memory
address of the Read settings and write settings can be set customer specific these are the memory
addresses in the PLC buffer where the modbus data will be stored. This address must be unique
within the Automatic Communication Parameters. This Adress is not the address that is used in the
PLC! This address is in the Auto Refresh parameter. The Target MODBUS Device Head Number must
be 1699 for the Read settings and 1799 for the Write settings. This is the address of the Modbus
holding registers in the ConveyLinx-Ai2 module. The Access Points for the Read settings must be
25, and for the write settings this must be 27. These are the number of registers that are
read/written in the ConveyLinx-Ai2 module.

For adding more ConveyLinx-Ai2 modules the same parameters with a different IP-Address and
with different Head Buffer memory addresses.
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MITSUBISHI GX WORKS LINK SOFTWARE TO HARDWARE RECEIVE DATA
The Auto_Refresh settings are customer specific:
Ttem
-1 Transfer to PLC The data of the buffer memory is transmitted to the specified device.

Awto Communication Function Buffer Input 01000 (0,2150)

Auto Communication Function Operation Status
Storage Area (Parameter 1 to 64)

User Setting Area (Input)

-1 Transfer to Intelligent Function Module The data of the specified device is transmitted to the buffer memory.
Auto Communication Function Buffer Qutput Area | D&000 (0,2150)
User Setting Area (Output)

This means that the data configured in de Function Buffer Input is stored from PLC-address D1000
till address D3150 (these are the data read from the ConveyLinx-Ai2 modules). The data configured
in the Function Buffer Output is stored from PLC-address D6000 till address D8150 (these are the
data that is written to the ConveyLinx-Ai2 modules).

MITSUBISHI GX WORKS Software

In the Demo program, the following blocks are available. For the integration of the Flowsort
function block, copy the XFlow90 function block to the project.

5494 pou
,E’] Program
= FB_Pool

o050

..... {EF Structured Data Types

,ﬁ Local Device Comment

The Inputs/Outupts and the logic is explained above in chapter 4.5 Function Block: explanation.

Program integration for BECKHOFF TWINCAT 3.4.3147.18

The Flowsort_XFlow90_Divert can be controlled with a MotionLinx-Ai Controller or a ConveyLinx-
Ai2 controller. For the ConveyLinx-Ai2 controller a ProfiNET IO Controller option must be added to
the configuration.
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MAIN* + X

PROGRAM MRIN
= 2 VAR
3 xflowdl : XFlowso;

END_VAR

= 1] EFlowdd |

2 iDivertTypeReverse:= TRUE,
iTopPosSensor:= ,
iBottomPosSensor:= ,
iRessti= ,
iParcelTransferReleased:= ,
iParcelInPositionTranafer:= ,
iRunLeft:= ,
iRunRight:= ,
iBeltSpeed:= ,
iBeltAccelerationDistance:= ,
iBeltDecelerationDistance:= ,
iLiftingSpeed:= ,
iliftingAcceleration:= ,
iLiftingDeceleration:= ,
iProfinetDevice:= ,
ConveyLinxInputi= ,
qTransferOK=> ,
gTranaferReadyToReceive=> ,
gTransferBusy=> ,
gPositionSensorError=> ,
gConveyLinxMotorRightError=> ,
gConveyLinxMotorleftError=> ,
gProfinetError=> ,
25 ConveyLinxQutput=> );

BECKHOFF TWINCAT Hardware

To integrate the Flowsort XFlow90 Divert in a Beckhoff Controller, , first the GSDML file of the
controller must be downloaded. This can be done on the Pulseroller's website:
https://pulseroller.com/downloads/. Go to Software And Firmware downloads -> PLC Connectivity
-> PLC — ProfiNET GSDML files -> ConveyLinx-Ai2 -> download the file called: GSDML.

Now the ConveyLinx-Ai2 controller can be added to the project. In the project under 1/O -> Devices,
go to the ProfiNET master at which the ConveyLinx-Ai2 controller is connected to and then push
insert. The following popup will be shown:

Insert Box

Type: ; ii k.
- @ PROFldrive MC [DPY2 / PNIO]

-4 Miscelaneous

ultiple:

1 =

M ame: Box 25

Select the PROFINET IO Device under miscellaneous and click OK. Now select the folder where the
unpacked GSDML file is located. Select the .XML file and click Open. The following popup will be
shown. Select the ConveyLinx-Ai2 in PLC mode and click OK.
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Insert Device

Maodule DAPs [ﬁ
Ok
Type: =4 Device Access Point -
=] . Corveyar Control with topalagy and full PLC

~BE Corweyling Aiin ZPA mode

CorveeyLing &i in PLC mode

Correeyling A in reduced PLC mode
Corwveyling Al Merger

CorwveyLing Al in reduced ZPA mode

2 Corvveyling Ajin PLC mode with Corwes,
EI. Corveeyor Contral with EasyRoll configuration _

m

P mm -~

4 LI F

Carnrment;

Now the ConveyLinx-Ai2 Controller is added to the project. In the Solution Explorer the ConveyLinx-
Ai2 Controller is available with all the data. The data is available in the API as an Array of 64 Bytes.

4 g claiplc
4 Inputs
#/ PnloBoxState
#! PnloBoxDiag
b [ Outputs
4 [ API
[ B2 Term 37 (DAP Module)
4 BB Term 38 (virtual input module 54 byte)
4 H Subterm 77 (virtual input module 64 byte)
b Inputs
B Outputs
4 BB Terrn 39 (virtual output module 64 byte)
4  H Subterm 78 (virtual output module 64 byte)
Inputs
b [ Outputs

Make sure that the checkbox Swap LOBYTE and HIBYTE is checked! This can be found under the
controller -> APl -> Term (Virtual input module 64 byte) -> Inputs -> Inputs. Double click on the
Inputs and go to the tab “Flags”. Check the checkbox Swap LOBYTE and HIBYTE. Do this also for the
outputs!

Under the API go to Term (DAP Module) and go to the Subterm (ConveyLinx-Ai2 in PLC mode). Go
to the tab “Parametrize Module”.

The following Module parameters must be set in the properties of the ConveyLinx-Ai2.
Left side_Motor mode -> ECO Mode

Left side_Brake mode -> Servo brake method

Right side_Motor mode -> BOOST mode

Right side_Brake mode -> Free brake method

The speeds, accelerations and decelerations can be set MAIN (PRG) corresponding inputs.

BECKHOFF TWINCAT Software
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In the Demo program, the following blocks are available. For the integration of the
Flowsort_XFlow90_Divert, copy the Flowsort_XFlow90_Divert into the project.

Also copy the data unit types from the Demo program to the project:

4 [ Z DUTs
4 [ ConveyLinkPLC_IN
& AllSensors (STRUCT)
ﬁl; Convey_stop_status (STRUCT)
&2 LeftMDRDiagnostic (STRUCT)
al; RightMDRDiagnostic (STRUCT)
2 SensorDetect (STRUCT)
4[5 ConveylinxPLC_OUT
ﬁl; LeftMDRasDIO (STRUCT)
al: LeftMDR Control (STRUCT)
& RightMDRasDIO (STRUCT)
2 RightMDRControl (STRUCT)
ﬁl; SensorPolarity (STRUCT)
&2 SensorPortsDO (STRUCT)
31; ConveyLinxPLC_IN (STRUCT)
3(; ConveylLinkPLC_OUT (STRUCT)

IS0
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The Inputs/Outputs and the logic is explained above in chapter 4.5 Function Block: explanation.

The link from the software to the hardware are done by a global variable and are used in the

function block:

GVL_ConveyLinx.ConveyorLinz_Dataln.LeftMDRDiagnostic.Overheat

sConveyLinxError

o
Ul

GVL_ConweyLinx.ConveyorLinx_Dataln.LeftMDRDiagnostic.ShortCircuit

5]

gConveyLinxMotorLe ftError

1l

GVL_ConveyLinx.GonveyorLinx_Dataln.LeftMDRDiagnostic.Overload

Ul

GVL_ConveyLinx.ConveyorLinx Dataln.LeftMDRDiagnostic.Stalled

L

GVL_ConveyLinx.ConveyorLinx_Dataln.LeftMDRDiagnostic.OverVoltage

I
L

GVL_ConveyLinx.ConveyorLinz_Dataln.LeftMDRDiagnestic.LewVoltage

nn
L

=)
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10 and Functional tests.

In order to verify that the hardware and electrical everything is fine, it is necessary to perform and
10 and functional test before sending actual orders to the X-Flow90 device. In this chapter it will
explained hot to commission the device.

10 test.

The 10 test contains the signal check of the top and bottom sensors, for this it is necessary to open
the 10 test watch table:

Open project tree -> Watch and force tables -> |0 test

i Name Address Display format Monitor value Modify value i Comment Tag

“TopPosSensor” %I69.4 Bool =] [ |
*BottomPasSensor” %1696 Baol

w | ] Flowsort_X_Flowso_v17
B Add new device
g Devices & networks
+ [l FlowSort_XFlowd0_Demo [CPU 1211
JIY Device configuration
%] online & disgnostics
» [ Program blocks

W =

dd news

» [ Technalogy objects

» [ External source files

» [g PLCtags

» [ PLC data gypes.

= [;2 watch and force tables
B ~dd new watch table
Force table

» [ Online backups
b [ Traces

Go online and press the monitor all values:
It is necessary to trigger them and check the signal in the watch table, as these sensors are
inductive it is necessary to use a steel material to trigger them:

¥ 2 &l 7 A2
i Mame - | Display format Manitor value Modify value 7 Commment
1 "TopPosSensor” ... Boal [O FALSE
2 "BottornPosSensor® ... Bool [ TRUE
3

In the picture above, the Bottom positioning sensor has been triggered. Make sure to trigger both
and monitor the signal.

If necessary, check the cabling and connector.

Functional test.
During this test the motors of the device will be checked and run.

It is necessary to open the functional test watch table:
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Open project tree -> Watch and force tables -> Functional test.

Devices

e o) ¥ hiAADTS
i Name Address Oisplay farmat. Monitor vakue Madify velue: 7 Comment
* ] FlowSort_X_Flawsg_V17 1 *HFloWSOCaNVELINMOUPUL MotorControlLe R Aun 0710 Bool Liftwransier upldonn motor stop =0
B #dd new device 2 *XFlowS0ConvRYINOUTPUT MotorControlFight fun %0730 Bool Move baft right
sh Devices & nemworks 3 *XFlowa0CanveylinxOutput” MotorCantrolfight Direction | %0720 Boel Move belt lef 0= Confiqured direction f1 = oppasite 4 _
= [ Flowsort_XFlowsit_Demo [CPU 1211 4 &

Y Dewice configuration
%/ Online & diagnastics
+ 5 Program blacks
+ [ Technology objects
+ G Extemal zource le:
+ [@ ACings
+ (8 PLC data tpes
= (53 Watch and force tables
B #dd new watch table

E:J Force table.

The address is different, depending on configuration of the ConveyLinx-Ai2 module but the name
should be as following:

e '"XFlow90ConveyLinxOutput".MotorControlLeft.Run for lifting up and down
o "XFlow90ConveyLinxOutput".MotorControlRight.Run for moving the belt

e "XFlow90ConveyLinxOutput".MotorControlRight.Direction for moving the belt in the
opposite direction.

The addresses can be extracted from: PLC tags -> XFlow_ConveyLinx -> "
XFlow90ConveyLinxOutput -> MotorControlLeft and MotorControlRight.

Devices
& (=2 LBL ALY TS TS ] ]
1 Hame Address Dispisyformer Monitorvalve  Maditys | XFlow_Conveylink
= L] Flowseorx_Fiowso_vi7 i AFlomatCome mOutput MororComuo ek fun (3] 50710 ool - Hame Duia type Address | Rewmn | Acoee— | Wita... . |Cammen:
W A rew device 2 “KFlomSOComeimOutput MomrConpoRiht un %9710 b 1@ Fowsoceniegininput “Conveytini HPUT wsz0 B ¥ @ ~
s Devices & netwarks 3 “AFioSOConvemOUTpUY MoICoAYOight Ditection %0720 Eoal 2 S FnAOCa DU Comvein GUTFUT %840 P ¥ @
* (8 Flowsort Xlowg0_Demofcur211. [+ 5@ v Tewdwer Tver %0840 M [ Digelouputiorle
Y Device confguration L@ v vowrousign St %860 ] igtal cusput o
& Onine & disgnesics S @ » ogmlowpus St ~qse0 @) | hesenzarpoms pt
» g Program blocks. s ﬂsnu:z *g700 E =& Rur/stap and Direc
» [ Technology objects 7 @ Trecuan ‘Bacl %q700 B =& 0= Configured dire|
» o el zource flex s a Sparet Boet 270l B Hoetinuse
» lancmg: : @ spare2 Eonl %or2 B & Hetinuse
» [gncdmmnper w oa Spare3 Socl warns B & Hetinuse -
= G wmnch and force bie: noa spares Bocl warns | hetinuse
I A0 e watch tble 2 oa spares Bocl ~aros M W[ Hetinuse
B Farce tabie a Spares Bacl Q708 B & [ Hotinuse
i Puncrional tezt Na Spare? Bocl %77 B ® [ Hotinuse
ey s Tim Thoer T HE | moser fun = 1 Imay
» (i Orkine backups s @ Spars Bocl ] B etinuse
» [ Taces Toa Spared ool %712 =} =} Mot in use
» [ OPCUA communicstion woa Spare10 Bacl %713 [
» [ Device prosydate W oa Sparet Bael %714 B ¥
] Frogram info ER] Sparei2 Eocl %715 E @
8] PLC alarm e s a Spareis Bocl %716 E @
» [0 Local medules AN a spare1s eacl xq717 2 @
» [ Distributed 10 = Votorcenmamight St %0720 P @ RunStop and Direc.
+ it Ungrauped devices 2 Drecran Foot o720 B & [ omconfgured dire
» g Securny eri Tpare Fout B Hetinuse
» o crozza Sparez Socl & totinuse
+ (af Commen doma Spare3 Socl M M [ Hetinuse
+ (] Decumentation semings spares Bocl M W[ Hetinuse
+ (i Lenguage: B resaurces spares Bacl B & [ Hotinuse
+ (2l Version contrelinterisce Spared Bocl B ® [ Hotinuse
+ i Oniine acce:s Spare? Boct [} Hotin use
+ 129 Card ReaderiusE memery fum Foct B [ momaneiima
Spars Bool B @ etinuse
spanes socl B @ [ etinuse
spar1o Boct B @ [ Hoetinuse
Sparet Bonl B Hoetinuse
Spareiz Socl & totinuse
sparez socl ¥ | notinuze
spare1s socl B @ setinuse
FlowSort_X_Flow30_V17 » FlowSort_XFloy _Demo [CPU 1211C DUDU » Watch and force tables » Functional test
[ Devices |
=] HAHG TN
Name Address Display format  Moniter value Modify velue Comment
~ | ] FlowSort_X_Flowgo_v17 1 *XFlow90ConveyLinxOutput” MotorCentrolLeft Run *Q71.0 Bool
B Add new device 2 *XFlow90ConveylLinxOutput® MotorCentrolRight Run %Q73.0 Bool
i Devices & networks 3 *XFlowd0ConveyLim:Output” MotorControlRight Direction  %Q72.0 Bool =2 Monitorall CtrlsT
~ [l FlowSort_XFlow30_Demo [CPU 1211 4 <Add new 9 Monitor now
[l Device configuration Ctrl+Enter
%/ Online & diagnostics Alt+Inz
» g Program blocks
» [ Technology objects.
» [ External source files crle
» (@ PLCtags ml"[
Ctrl+v
» [ PLC data types el
~ [5 watch and force tables Del
B Add new watch table 2
o Force table Go to definition CtrlshiftsD
Functional test i 2 cre ferences F11
10 test € Cross-reference information  ShiftsF11
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During monitoring, right click on monitor value of the
"XFlow90ConveyLinxOutput".MotorControlLeft.Run -> Modify -> Modify to 1. The lift motor
should be activated (the lifting part of the device should go up and down). Stop the lift motor in
up position by "XFlow90ConveyLinxOutput".MotorControlLeft.Run -> Modify -> Modify to 0 when
the mechanism is in up position. Check if the "TopPosSensor" is triggered by the device, if
necessary adjust.

The next test is the belt motor, activate:
"XFlow90ConveyLinxOutput".MotorControlRight.Run -> Modify -> Modify to 1. The belt motor
should run.

Activate "XFlow90ConveyLinxOutput".MotorControlRight.Direction -> Modify -> Modify to 1. The
belt motor should change direction.

When all the test above are passed successfully, deactivate:
"XFlow90ConveyLinxOutput".MotorControlRight.Run -> Modify -> Modify to 0.

"XFlow90ConveyLinxOutput".MotorControlRight.Direction -> Modify -> Modify to 0. The belt
should stop running.

"XFlow90ConveyLinxOutput".MotorControlLeft.Run -> Modify -> Modify to 1 so the lift motor
runs and deactivate when in down position. Check if "BottomPosSensor" is triggered, if necessary
adjust.

If all the above steps are done, the device is ready for operation.
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6. Tips and tricks/lessons learned

Add information of the files for the rest of the platforms
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