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Introduction

>Tim van Hassel (MSc) Tim van Hassel

System Architect at Vanderlande Industries

>TU/e Electrical Engineering

Breda Area, Netherlands | Industrial Automation

>11+ year Vanderlande

Previous Vanderiande Industries, ABB

Education  Eindhoven University of Technology

View profile as g

> Research & Development

>System Architect / Team Leader

> Project: Flow System Controller (FSC)

>FSC: Configurable controls solution for Vanderlande
sorter systems
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Loopsorter Family: Helixorter (SHE)
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Loopsorter Family: Crossorter (SCS)
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Flow System Controller

> Configurable equipment controls solution for
Vanderlande sorter systems (1 x FSC / Sorter)

— FSC v7: Loopsorters

> Controls and monitors the core processes
Transporting, Infeeding/Merging and Sorting

>Short response times (<4 ms), required for
accurate induction and sortation

> Full Tracking & Tracing
> Extensive realtime diagnostics
> Industrial PC, QNX realtime OS

> References
— FSC v7: Crossorter: 50, Helixorter: 30
— FSC (general): >500
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Flow System Controller

Host (ERP / WMS)

= Business control / Data management ]

"y

> Configurable equipment controls solution for
Vanderlande sorter systems (1 x FSC / Sorter)

— FSC v7: Loopsorters

> Controls and monitors the core processes
Transporting, Infeeding/Merging and Sorting

>Short response times (<4 ms), required for
accurate induction and sortation

> Full Tracking & Tracing
> Extensive realtime diagnostics
> Industrial PC, QNX realtime OS
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Operator GUI (@Main Cabinet / Control Room)

VANDERLANDE

WonBlenlomor
: ial PC / Touch I
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Live list
.
> SOftwa re. WI nd OWS’ C#/. N et Time Location Section Element ID A=
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— Events logging (live and historical)

| Details |y | History. [

Situation:

The maximum number of successive parcels which didn't receive any data is exceeded and the HSC has raised an error.

— Problem and solution description

Solution:

Check if the hardware functionality works as supposed. Check if all network connections are operational and if the HSC receives data
|from the hardware. Try to reset and start and monitor behaviour.

STOPPED B 100 % B
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Maintenance GUI (@Maintenance Console)

>Hardware: Industrial PC / Touchpanel
>Software: Windows, C#/.Net

> Functions
— Send unhealthy carriers to maintenance zone
— Check and change status of carriers
— Test tilt drives / divert nodes

— SCN/CCU software download functions
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Diagnostic GUI (@Service IPC / Laptop)
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Standard Zones & Objects

Area: CCC, Central Controls Cabinet AREA

TRZ: Transport Zone (Loop)
SDO drive CCC
BSO, VSO barcode/ volume

IFZ: Infeed Zone

MGZ: Merge zone (multiple IFZ)
PCO, product update

OFZ: Outfeed Zone

SOzZ: Sort Zone (multiple OFZ2)

PCO, product update
MAZ: Maintenance Zone, M-GUI




VANDERLANDE

SCS Infeed Zone (IFZ)

Lightgrid

Signal Light

Catchbelt

Sorter

Throwbelt

R .

.
<

MultiBelt
Junction

L 2  Cabinet
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Loopsorter Engineering

R&D Project

Product Development i Customer Site

Installation &
Commissioning

\J

Mechanical / EM building blocks . - A
FSC Software Release Project Specific Mech. Layout, EM e

(incl. Config Templates) Drawings and FSC Configuration
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Loopsorter Site Installation & Commissioning

FSC FSC R&D
Software Config Product
Release Templates Development

Mech & EM
Typicals

Project . Proi
roject
Mech & EM Project FSC J

Engineering Configuration Engineering

Mech / EM Installation Installation Mechanical Installation FSC
installation Safety System Sorter Drives running test & GUIs

System

Commissioning

Site Installation Site Commissioning
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System Commissioning
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Loopsorter Engineering & Commissioning Process

e FSC R&D

MeCh'& . Software Config Product
Typicals —n e

Release IEbies | Development

Project 2, Project FSC Project

Mech & EM _ . . .
Engineering Configuration Engineering

Mech / EM Installation Installation Mechanical Installation FSC System
installation Safety System Sorter Drives running test & GUIs Commissioning
> >
Site Installation Site Commissioning
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FSC v7: Configurable Platform

> Config file related to System Layout
> Config file related to Network Layout
> Config file related to EM Layout

>Product type related settings (SCS/SHE)
>Domain related settings (Baggage/WPP)
> Feature related settings

> Project/Site related settings

> Commissioning settings (fine tuning)

>Result is a lot a variability / settings!

<<xml=>

FSC
Controller

VANDERLANDE

=<yml=>

5

O
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Goal: Generate FSC Configuration Serraiing 2l FSE

software / user
parameters

Commissioning
Engineer

Mechanical Ee———— Generator Suite
Layout (Vanderlande Tooling)

Project
Definition

Emulation
Config

Material
Controls

Params

Flow
Diagram
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FSC Configuration Evolution

High >= 2015

Engineering
Efficiency

<<<<<<<

“ Create FSC config files from scratch

Low

Manual — Generation




FSC Configuration files from scratch

Commissioning
Engineer

"

Create/Edit
+ A ¥ ConfigFiles

Functional System EM
Specs Layout Parameters

FSC
Controller

=eyml==

VANDERLANDE

> Fault-sensitive (all manual)
>Time-consuming (lot of files)
>Complex (lot of expert/domain knowledge)

> Steep learning curve (due to complexity)
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FSC Configuration Evolution

High >= 2015
: T : Generate FSC config files based on
Eng_m_ee”ng project defintion with parameters
Efficiency CURRENT WAY-OF-WORKING
Create FSC config files based on
templates (snippets)
L ow [l_ “ Create FSC config files from scratch

Manual — Generation
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Generate FSC config files based on project defintion

2
S — = Commissioning o
: EHE JBEE BEH iF' ;
i Engineer
)
T 1
ESC
""""" Controll

UNDER
CONSTRUCTION Project @
for loopsorters U Definition

software / user
parameters
MERTENLY
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Loopsorter Engineering & Commissioning Process

e e R&D

Mech & EM Software Config Product
Typicals —_ =

Release Templates Development

Project 2, Project FSC Project

Mech & EM _ . . .
Engineering Configuration Engineering

Mech / EM Installation Installation Mechanical Installation FSC System
installation Safety System Sorter Drives running test & GUIs Commissioning
> >
Site Installation Site Commissioning
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FSC Deployment

> Centralized controls solution
— Loopsorter software deployed on the central controller IPC

— GUIs deployed on seperate IPCs

Mon@enlinnor
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Parcel data ] e-5.007 | Funct... [ Parcels | 1s blo... [ Blocks | Newper... | Inwindaw [Unexpec... | Lost| 3... | Leading .. | Traiing ... | Overlap | Lengthchanges || |_
Measurement ] Trz-5.008
Qilunk ] mz-5.009
o [ TRz-6,002 PEC-2001 001 001 PE.. Bih 229 Mo 0 ] 1w 3 1: 12 0 0 0 0 0
I 0 tez-6.000 | PeC-z001.001.001 PE.. Both 19 o 0 0 ¥ 8 12z 4 0 0 0 0 0
° - ¢ Usrewnts Sx: Eg: | pec-a.cor oo pecs Bek 0 e 0 0 o0 0o 0 o0 0 0 0 0
Q Commurication -
[ Trz-6.007
Dimeems EID UMD 5UM=0 | 50M=431 .. [SUM.. .. [ 5.0 (5| SUM=12][_5sUM=0|_SM=0
S L Photocell specific details
( o nt r o I I e r [ Tez-10.000 Drag  colin hoader here t group by tha ok
Nene I | ER
Dev.. Hea.. Sip .. Tail.. Len.. Boun... OK[#] | Fron... Fron... Multi... Multi... Rea. Rear ..
PEC-2001,001,001,FES00Z -7 0 B 0 0 0 0 0 0 0 0 0 0
. . . . . . . . . PEC-2001.001.001,PECD0+ 17 o 15 o o o o o o o o o o
— Service/commissioning engineer can always retrieve matching Diagnostic GUI S
-’
SUM=...| SUM=0| SUM=E5| sM=0| SUM=0|  suv= =

Details of photocell:

Settings

Drag a column header here ta group by that colum

[> stat

Origial value e value

@ ston 000
QD res=t o
HBAA-A1T (01 (11 1B e i i = n
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Deployment Controller IPC

§ | W ’[“E. ’
: :]\ >
B Gatiss Engineer PC ¥
Release Controller
IPC

1) Create bootable USB Stick with the USB Installer setup
2) Put USB Stick in IPC and boot. QNX OS and Portal will be installed on CF card.
3) After reboot FSC Portal is available
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Deployment OGUI/MGUI and Service IPC

T —d

GUI IPC image release m Engineer PC

S-IPC image release

IPC

Engineer PC

Service IPC



FSCv7 Portal Access VANDERLANDE

-
rrrrr ILLEGAL _BUILD ”ﬂﬂ"ﬂ{.yﬂ“{?.ﬂf

Home NetworkSettings Logbook

Access to FSC Portal Dashboard

. bb 0os
Vla we rowser 1 N OS version QNX 6.5.0 SP1
oy Date of installation Mon Jun 25 15:53:51 2012
Controller : siots
I PC “Ultra Current FSC version 7.0.138.Cdev.i1263
4.0
- Current Config version Configv0.1
el Y -« -

Select software version Select configuration version

© 7.0.138.Cdev.i1263 Retrieve @1 | Configv1.0_almost_fina | Update Retrieve
A

A —} S ® ©2 7.0.138.Cdev.i1272 Update Retrieve @2 Configv0.1 Retrieve
Webserver ©3 | 7.0138.Cdevi1272 Update Retrieve ©3 | Configv1.0_almost fina | Update Retrieve
'l U I @V 7.0.138.Cdev.i1263 Update Retrieve ©a Configv0.1 Update Retrieve
I PC (&) Update Retrieve s Update Retrieve

QNX QP
Activate & Start FSC Application

Shutdown FSC Application

Current Downloads
Diagnostic GUI installer
Maintenance GUI installer
Operator Dashboard GUI installer

Component type definitions

Console

Laptop Commisioning
Engineer

Palionmieelion FSC Portal = Web-interface to FSC v7 (like router)




FSCv7 Portal

OS version and installation

Home MNetworkSettings
date Dashboard
os

0OS version

Date of installation

Slots

Current FSC version

Current Config version

FSC Software version slots
(1 - 5) Update & Retrieve

Select software version

Q1 7.0.138 Cdevi1263

o2 7.0.138.Cdev.i1272

/L

>3 7.0.138 Cdewvi1272

FSC Start/Shutdown buttons

T a 7.0.138 Cdevi1263

s

/-

GUIl installer downloads

Shutdown FSC Application

Current Downloads

(of selected software version)

Diagnostic GUI installer

Maintenance GUI installer

OGUI / MGUI / DGUI

S

Console

FSC? Portal Version ILLEGAL_BUILD

Activate & Start FSC Application

Component type definitions

Logbook

QNX 650 SP1

Mon Jun 25 15:53:51 2012

¥.0.138.Cdev.i1263

Configv0 1
Select configuration version
Retrieve @K | Configv1.0_almost_fina Update
Update Retrieve @2 Configv0.1
Update Retrieve @3 Configv1.0_almost_fina Update
Update Retrieve a Configv0.1 Update
Update Retrieve ©s Update

Operator Dashboard GUI installer

s s B o 57 M o7 s 27

ssssssssss

Retrieve

Retrieve

Retrieve

Retrieve

Retrieve

VANDERLANDE

FSC Configuration version slots
(1 - 5) Update & Retrieve
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