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Related presentations can be downloaded from: http://www.van-eu.eu

On the 21st of April and within the framework of the

Hanover Fair, an event organized by VAN
consortium within the activities of the European
Competence Group, took place from 14:00 till
15:30. This time, the subject topic was: "Application
of Wide Area Networks for Industrial
Communication". Latest results from VAN project
were presented to the audience and there was
opportunity for interchange and discussion
afterwards.

real-time capabilities of
community.

17t Mediterranean Conference on Control and

Automation (BUT)

This conference was held in Thessaloniki, Greece, from the 24th
to the 26% June. BUT contributed: “Rate-Variable-Latency
Service Curve As an Extension to Network Calculus”.

It was an opportunity to bring the notion of VAN project and the new
industrial Ethernet into the research

I*PROMS 2009 (Fidia)

Ethernet based real time control for distributed

manufacturing plants in VAN
M. Surico, D. Panarese, F. Meo
5th *PROMS Virtual International Conference on Innovative Production Machines and

Systems 6 - 17 July, 2009

A double layer coordination system for safety in ma nufacturing

plants

M. Surico, D. Panarese, F. Meo

2nd |nternational

Italy
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The 8™ International PhD Student’s Workshop of
Control and Information Technology (University of
Magdeburg)

This event took place on the 8t September. M. Hoffmann & L. Hundt
from University of Magdeburg contributed a paper where synergies
between VAN Engineering and AutomationML are shown.
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7 Events

Summary

Researchers Symposium 2009 on INNOVATIVE 2 VAN Showcases
PRODUCTION MACHINES AND SYSTEMS 22 - 24 July 2009, Ischia,

6 VAN Social
Impact Evaluation

8 Meetings
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VAN project is now close to its end, having reached new horizons for automation communications and
enhancing Europe’s position into the leadership of industrial progress by means of the objectives achieved.

Within the 6™ Framework Program of the European Commission attention was called after the need to
integrate technologies in order to achieve fast and flexible manufacturing. This priority came from the fact of
introducing traditional office-environment technologies into the industrial domains.

However, technologies such as Ethernet or WLAN or even VPNs successfully employed for interconnecting
several remote offices were not originally designed towards performance levels which would make them
suitable for its use within factories and industrial plants. The challenge was even bigger having in mind that
not only communications were to be established among devices and components inside a plant, but also
distribution of processes was something industry was starting to demand.

Having this main idea in mind, the Virtual Automation Networks Integrated Project was proposed. Now it has
rendered two main visible prototypes, one for Factory Automation (FA) and the other for Process Automation
(PA). They gather all relevant single implementations and prototypes of the technical work packages
integrating them in industrial plants.

Process Automation prototype

The Bio Power stations are geographicaly distributed centres that produce bio-energy and bio fuels (ethanol),
based on selected biogenic waste materials and raw materials containing sugar and starch.

Short description of the VAN Solution and Implementation for PA prototype

This prototype consists of three parts:

» Central control and maintenance system
» System for communication between central and | = __ceeeeeeleemeell

- ~ - ~

local control system ) /’E;entral Control System\‘\‘ ,f‘gentral VAN \‘
* Local control systems for geographically o < Maintenance System |

distributed biogas power plants e

2 process control
An HMI system “SIMATIC WinCC” is used for
central control and monitoring of the decentred
biogas sub plants in PA prototype.

A knowledge based maintenance system is
integrated as VAN maintenance system and “
supports service technicians. o

P

o
oo o
Location 1 Location 2
bio-reactor "« bio-reactor

Each of the systems, the visualisation system
WiInCC and the maintenance system SUI, contain
special OPC-CBA-Clients to access data from the
CBA Server of the local controller using IEC 61158
Type 10 - PROFINET CBA - protocols.

General structure of PA prototype

At the figure on the right the integration of VAN Solution in this prototype is displayed.

In order to optimise the prototype handling, the central components will be concentrated in one location, the
operator centre, and the local components of the decentralized biogas power plants will be located at one
local biogas power plant. This is the PA prototype specific version of central controlling of distributed biogas
power plants as an example.
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For the real prototype
implementation an operator
centre in Gera and an existing
biogas power station in
Neukirchen, both located in
Saxony, have been selected.

Technological components:

e One biogas power plant with 2
controlled processes:

-The biogas reactor,
connected to the VAN
communication system via
local I/Os

Bio power station
Neukirchen

Bio power station
Bad Kostritz

Bio power station
Wernigerode

Existing power station (7
years) with new
measuring devices for
monitoring and control

-The power plant with a local process controller (soft PLC)
» One central controller (hard PLC) in the operator centre for special control tasks
e One HMI-System in the operator centre (control supervisor)
» One maintenance-system in the operator centre (maintenance supervisor)
» One VAN connected PC station for VAN engineering functions.

New power stations

Operator centre at local biogas plants

For the setup, validation and tests of the VAN components methods of control engineering have been used.
The creation of the PA prototype will be performed in two steps:

» Step 1: Test of VAN solutions using a partially simulated technological plant (Test system)

» Step 2: Integration of the test system VAN application in the automation network of the real technological

plant and selective switching of
real process into the VAN
communication system.

From the technological point of
view the VAN based application
provides the following features:

e Central supervision of several
decentralised local biogas
power plants

e Central process control for
selected control tasks or special
algorithms for many
decentralised  stations  with
simple and cheap I/O units in
the local stations only, without

the necessity of any local
controller

Central supervision of the
maintenance tasks for the

connected local biogas stations,
completed by a system for
controlling and maintenance the
VAN network it serves.
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Central control system (central VAN sub domain)

CLOSED LOOP CONTROL
(foaming prevention)

OPEN LOQP CONTROL
(parameter-switching)

YAN-Maintenance
+ ¥AN Engineering station

Hard PLC controller

SUI{(HEITEC)

Central Control
WinCe

Fault Causes &
Information system

‘-VAN :AP-I (WAN—Cchannel)
=ty

Ethernet/Profinet

Public network
Alternative cormmunication paths: Internet, DSL, UMTS
VAN-AP i

Profinet

W

L

Local 110-
Units

Simulation
system:

Sirnulation of the
technological
process

Profibus

-~

-~
-~

-~
-
-~

Decentraiized systerms
(decentralized VAN sub domains)

/|

'

~ Discrete liQO-connections for transferring of prncps’s situlation signais
e

Integration of VAN solutions in the PA prototype
including a simulated technological plant
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Manufacturing Automation prototype

In the manufacturing automation an item usually requires various working stages for its completion; this
situation is typical of a machining line, that could be described as a mechanical system whereby an item is
conveyed through sites at which successive operations are performed on it; these operations are carried out
by manufacturing machines, while one or more robots are responsible for loading the items from a conveyor
belt to the machines and vice versa.

VAN Factory Automation prototype is made of:

» Two manufacturing machines (one real and one simulated)

e A manipulator robot

A conveyor belt

» A remote PC station for safety and monitoring functions (safety supervisor)

» A remote PC station for management and coordination functions (control supervisor)

The manipulator robot will be in charge of removing items from the conveyor belt and loading them on one of
the manufacturing machines. Then, the items will undergo a (simulated) process while in the machines and
finally they will be unloaded by the same manipulator robot.

One or more safety devices will be connected to the VAN network in order to simulate the gathering of
important signals; basing on these signals the safety supervisor will issue orders to the machining line
devices to avoid any risky situation.

Also, the control supervisor will be connected to the network; its main task will be to modify the logical setup of
the devices (coordination behaviour) and to be the repository for the parts designs.

A properly functioning machining
line requires:

e Fast (real-time) communication
between the devices in order to
properly coordinate them and to
avoid any collision risks while
performing various operations.

» Safety management: a great
number of safety devices are
integral part of the typical
machining line; the signals
coming out from these devices
must be properly gathered and an
adequate answer has to be
provided in the shortest time.

e Security management: the data
exchanged between the devices
is often very sensitive and
covered by copyright, therefore,
any interception risk must be
avoided.

MA prototype: overall layout
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Short description of the VAN Solution and Implementation for MA prototype

An anti collision system is necessary in order to guarantee that moving devices will not hit each other. In the
case of this prototype, it is needed for the manipulator robot not to collide with the pallets on the conveyor belt
and the drilling machines . Therefore this system has requirements dealing with real-time communication, as
safety regarding the position of these devices has to be assured within small periods of time. The real time
application (anti collision system) sees an interconnected system in which the listed devices are made VAN
available by integrating VAN functionalities (when possible) or using VAN gateways.

The devices for real time (installed in Vigolzone and Modugno, Italy) are grouped into different segments
(company’s departments). Due to the fact that the exclusiveness of the network management is not given,
every path over a network with changing responsibilities for the segments can be considered a public network
even if managed by the same company. This introduces a number of problems (typical of a public network)
that must be overcome, namely reduced bandwidth and low performance problems due to the sharing of the
transmission channel. The traffic within real-time segments must be controlled so that the tolerated level of
additional traffic will not impact the real-time application communication. All traffic from outside the segments
enter the segment through a device (a VAN enabled Access Point) that controls and transmits the traffic into
the segment according to predefined priority settings. In particular the real-time data is granted higher priority
than other data.

A system enabling VAN safety communication over heterogeneous networks using PROFIsafe has been
installed. The system
consists of one F-Host

q Coordination department
and several F-devices, oy (Vigolzone)

g a afe e communication
which are connected via control e e
VAN communication SURRENC 59
architecture.

The prototype F-Host is
locally installed at one of

,, Safety communication
'/ Security communication
V4 Proprietary link
Phoenix’s  locations in s NET{VORK

Germany. The PROFIsafe <

/
slave devices are installed \ / [sot pc |
at Fidia’s location in \
X3 Fv—

Modugno.
\ . belt

Manipulator
robot

]
-
o
....
Y
=
o
I

Safety
Sensors /

\ |

\
MUYOMLAN OI'Tdnd

The VAN approach for i
secure, real-time

communication over Inter- Real
LAN, WAN and public machine
networks is the use of a NS
private VPN tunnel for
moving the information _
generated by the CBA General scheme of the Manufacturing Plant

components.

‘E\

Trasportation department (Bari)

An established VPN Tunnel can be used to transport layer 2 protocols and thus enables the integration of
existing real-time communication technologies which are using layer 2 addressing. Secure transfer of file
have been shown using FTP protocol over the VAN extension of OpenVPN.

More information about VAN showcases can be found at:

http://www.van-eu.eu/sites/van/pages/files/D-1.3-1-V5-version-1.01-1.pdf
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The Social Impact Evaluation (SIE) aims at applying a methodology intended to shape VAN research in order to
improve its Social Impact —reinforcing positive impacts and avoiding the negative ones. The evaluation of the
social effects of the outputs of a Research and Technology Development (RTD) project complements the
evaluation of the scientific quality of these outputs. An interdisciplinary team formed up by a group of
economists, sociologists and engineers linked to CARTIF has carried out this study for VAN project. Their
search for a classification of different kinds of impacts led them to consider five domains: environmental
issues, societal issues, innovation system, employment, strategic economic issues.

A SIE should be carried out in different moments of every project’s life and, in this case three main stages have
been defined: ex—ante, in—itinere and ex—post.

An ex-ante evaluation was performed in
the first year of the project allowing to:

» identify social impacts and try to
/ get some consensus through a
Ex-ante \ In-iti N Ex-post .
Assessment: N | Aesesament: \ AE S SGEERE two steps survey and;
Delphi analysis
Desk research

Questionnaire | | questionnaire e formulate some recommenda-
: tions addressed to the identified
impacts. It generated the
deliverable DO01.3-2 (Socio-
economic ex-ante evaluation
report).

An in-itinere evaluation was performed
during the second year of the project,
during which:

e the diffusion, usage and
usefulness of the SI issues and
the SIE methodology among
partners were addressed,

SIE Process

» the social impact identification was revised; and
* recommendations were analysed about their viability.
A deliverable was produced D01.3-4 (Socio-economic in-itinere evaluation report).

The ex-post evaluation, being carried out in the final year of the VAN project (Dec 2008 — May 2009), is the third
phase of the SIE process. The related objectives have been to:

» review the set of social impacts;
» identify recommendations and good practices related to social impact issues during the project; and
» to formulate recommendations for future implementations of the SIE methodology.

To ease the analysis of the partners an internal tracking of the social impacts and associated recommendations,
measures and actions was prepared in November 2007.

As a result of the work carried out, some possible social impacts of the project have been identified. Due to the
differences among partners and their tasks in this big project, there is not a consensus in their answers. The
majority of them were beneficial and were concentrated in the environmental and innovations system domain.
More information on this topic can be found in:

http://www.van-eu.eu/sites/van/pages/files/D.01.3-6_Ex-post_assessment_report_def V2.01.pdf
|
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October,
6th
Lemgo, Germany
Fachbereichskolloquium "VAN -
Virtual Automation Networks
November,
2nd

Porto, Portugal

The Industry Forum

IEEE Industrial Electronics Society

November
24th-26th
Nuremberg, Germany

SPS/IPC/DRIVES 2009
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Enlarged Board Meeting in  Valladolid

CARTIF Foundation organized this follow up
meeting in Boecillo (Valladolid) on the 4 1
and 5™ of June, 2009
During this meeting steps were taken towards the
ongoing work on next Manufacturing Automation

(MA) prototype, which was shown in Sintesi SCpA,
Modugno (Bari) during the following project review.

The Sintesi network Infrastructure was almost ready a nd there were just a few open points
regarding integration issues. Risky points were dea It with.

Review Meeting in Bari

This meeting was organized by MCM/Fidia, during
the 30" of June, 2009

This was the seventh project review, an intermediate one
covering 9 months (September 2008 - May 2009). The
review objectives were to assess the achievements up to

May 2009 in the project.

The Manufacturing Automation prototype was presente
Sintesi Scpa (Bari).

The general view is that VAN project has had good p  rogress and is producing many good

results. The trend of an ongoing improvement of the project and the quality of the
outcome of the project is continuing.

d through a demonstration in

Enlarged Board Meeting in  Seligenstadt

Schneider Electric organized this last follow
up meeting in Seligenstadt on the 16 ™ and
17t of September, 2009

This was the last Enlarged Board Meeting of VAN project
and, as wusual, served as preparation for nex t
project review, to be held in October. Final decisions were taken towards the preparation of

the Process Automation prototype, that will be shown duri ng VAN last review meeting in
Neukirchen/Gera.
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