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1 General prerequisites for operating the devices

The laboratory or the classroom must be equipped with the following devices
e An emergency-off device must be provided.
- At least one emergency-off device must be located within, and one outside of the laboratory or
classroom.
e The laboratory or classroom must be secured so that operating voltage and compressed air supply
cannot be activated by any unauthorized persons, for example with:
- Akey switch
- Lockable on-off valves
e The laboratory or classroom must be protected by residual current devices (RCDs).
— Type B residual current circuit breakers with a residual current of < 30 mA
e The laboratory or classroom must be protected by overcurrent protection devices.
—  Fuses or circuit breakers
e The laboratory or classroom must be overseen by a supervisor.
— Asupervisor is a qualified electrician or a person who has been trained in electrical engineering,
knows the respective safety requirements and safety regulations and
whose training has been documented accordingly.
e No damaged or defective devices may be used.
— Damaged devices must be barred from further use and removed from the laboratory or classroom.

General requirements for safe operation of the devices:
e Do not lay cables over hot surfaces.

— Hot surfaces are identified with a corresponding warning symbol.

e Maximum permissible current loads for cables and devices must not be exceeded.

— Always compare the current ratings of the device, the cable and the fuse.

— Inthe event that these are not the same, use a separate upstream fuse in order to
provide appropriate overcurrent protection.

e Devices with an earth terminal must always be grounded.

— Ifan earth connection (green-yellow laboratory socket) is available, it must always be
connected to protective earth. Protective earth must always be connected first (before voltage),
and must always be disconnected last (after voltage).

e The device is not equipped with an integrated fuse unless otherwise specified in the technical data.

© Festo Didactic Workbook, Auf dem Weg zu Industrie 4.0
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2 Pictograms

This document and the hardware described herein include warnings concerning possible hazards which may
arise if the system is used incorrectly. The following pictograms are used:

Warning
This pictogram indicates that non-observance may result in serious personal injury
or damage to property

3 Use for intended purpose

The stations of the modular production system may only be used:
e For their intended purpose in teaching and training applications
¢ When their safety functions are in flawless condition

The stations are designed in accordance with the latest technology as well as recognized safety rules.
However, life and limb of the user and third parties may be endangered, and the components may be
impaired, if they’re used incorrectly

The learning system from Festo Didactic has been developed and manufactured exclusively for training and
vocational education in the field of automation and technology. The training company and/or instructors
must ensure that all trainees observe the safety precautions described in this workbook.

Festo Didactic hereby excludes any and all liability for damages suffered by trainees, the training company
and/or any third parties, which occur during use of the equipment sets in situations which serve any
purpose other than training and/or vocational education, unless such damages have been caused by Festo
Didactic due to malicious intent or gross negligence.

© Festo Didactic  Workbook — On the way to Industry 4.0
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4 For your safety

4.1 Important information

Fundamental prerequisites for safe use and trouble-free operation of the MPS® include knowledge of basic
safety precautions and safety regulations. This manual includes the most important instructions for safe use
of the MPS®.

In particular the safety precautions must be adhered to by all persons who work with the MPS®. Beyond this,
all pertinent accident prevention rules and regulations which are applicable at the respective location of use
must be adhered to.

4.2 Obligations of the operating company

The operating company undertakes to allow only those persons to work with the MPS® who:

o Are familiar with the basic regulations regarding work safety and accident prevention and have been
instructed in the use of the MPS®

e Have read and understood the section concerning safety and the safety precautions

Personnel should be tested at regular intervals for safety-conscious work habits.

4.3 Obligations of the trainees

All persons who have been entrusted to work with the MPS® undertake to complete the following steps
before beginning work:

e Read the section concerning safety and the safety precautions in this manual

e Familiarize themselves with the basic regulations regarding work safety and accident prevention

4.4 Dangers associated with the modular production system
The MPS® has been manufactured in accordance with the latest technology and recognized safety rules.

Nevertheless, life and limb of the user and third parties may be endangered, and the machine or other
property may be damaged during its use.

© Festo Didactic  Workbook — On the way to Industry 4.0
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The MPS® may only be used:

For its intended purpose
When its safety functions are in flawless condition

Faults which may impair safety must be eliminated immediately!

4.5 Working safely

General

Trainees should only work with the training device under the supervision of a trainer.

Electrical devices (e.g. power packs, compressors and hydraulic units) may only be operated in training
rooms which are equipped with residual current devices (RCDs).

Observe specifications included in the technical data for the individual components, and in particular all
safety instructions!

Faults which may impair safety must not be generated in the training environment and must be
eliminated immediately.

Wear personal safety gear (safety glasses, safety shoes) when working on circuits.

Mechanical safety

Switch off the power supply!

—  Switch off working and control power before working on the training device.

— Only reach into the setup when it’s at a complete standstill.

— Be aware of potential overtravel times for the drives.

Mount all of the components securely to the slotted profile plate.

Make sure that limit valves are not actuated from the front.

Danger of injury during troubleshooting!

Use a tool to actuate the limit switches, for example a screwdriver.

Set all components up so that activation of switches and disconnectors is not made difficult.
Adhere to the instructions regarding positioning of the components.

© Festo Didactic  Workbook — On the way to Industry 4.0
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Electrical safety
e Disconnect from all sources of electrical power!

- Switch off the power supply before working on the training device.

— Please note that electrical energy may be stored in individual components.

Further information on this issue is available in the data sheets and operating
instructions included with the components.

e Use only extra-low voltage: maximum 24 V DC.

e Establishing and disconnecting electrical connections

- Electrical connections may only be established in the absence of voltage.

— Electrical connections may only be interrupted in the absence of voltage.

e Maximum permissible current loads for cables and devices must not be exceeded.

—  Always compare the current ratings of the device, the cable and the fuse.

— Inthe event that these are not the same, use a separate upstream fuse in order to
provide appropriate overcurrent protection.

e Only use connecting cables with safety plugs for electrical connections.
¢ When laying connecting cables, make sure they are not kinked or pinched.
e Do not lay cables over hot surfaces.

— Hot surfaces are identified with a corresponding warning symbol.

e Make sure that connecting cables are not subjected to continuous tensile loads.
e Devices with an earth terminal must always be grounded.

- Ifan earth connection (green-yellow laboratory socket) is available, it must always be
connected to protective earth. Protective earth must always be connected first (before voltage),
and must always be disconnected last (after voltage).

— Some devices have high leakage current. These devices must be additionally grounded
with a protective conductor.

e The device is not equipped with an integrated fuse unless otherwise specified in the technical data.
e  Only pull the safety plugs when disconnecting connecting cables — never pull the cable.

© Festo Didactic  Workbook — On the way to Industry 4.0
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Pneumatic safety

Depressurize the system!

- Switch off the compressed air supply before working on the training device.

—  Check the system with pressure gauges to make sure that the training device is fully depressurized.

- Please note that energy may be stored in air reservoirs.
Further information on this issue is available in the data sheets and operating instructions
included with the components.

Do not exceed the maximum permissible pressure of 6 bar (600 kPa).

Do not activate compressed air until all of the tubing connections have been completed and secured.

Do not disconnect tubing while under pressure.

Do not attempt to connect tubing or push-in connectors with your hands or fingers.

Danger of injury when switching compressed air on!

Cylinders may advance and retract automatically.

Risk of accident due to advancing cylinders!

- Always position pneumatic cylinders so that the piston rod’s working space is unobstructed over
the entire stroke range.

— Make sure that the piston rod cannot collide with any rigid components of the setup.

Danger of accident due to tubing slipping off!

— Use shortest possible tubing connections.

— Inthe event that tubing slips off:
Switch off the compressed air supply immediately.

Pneumatic circuit setup:

Connect the devices with plastic tubing with an outside diameter of 4 or 6 mm. Push the tubing into the

push-in connector as far as it will go.

Switch compressed air supply off before dismantling the circuit.

Pneumatic circuit dismantling

Press the blue release ring down, after which the tubing can be pulled out.

Noise due to escaping compressed air

— Noise caused by escaping compressed air may damage your hearing. Reduce the noise by using
silencers, or wear hearing protection if the noise cannot be avoided.

—  All of the exhaust ports for the components included in the equipment set are equipped with
silencers.
Do not remove these silencers.

© Festo Didactic  Workbook — On the way to Industry 4.0
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5 Technical data
5.1 General data

Parameter Value
Operating pressure 600 kPa (6 bar)
Operating voltage 24V DC,45A
Main controller: S7-CPU1512SP-1PN
Digital inputs/outputs Max. 24V DC
Inputs: 4 Max. 2 A per output
Outputs: 5 Max. 4 A total
10-Link
Inputs: 2 RFID reader: Siemens RF240R

Drilling module ET200SP Profinet 10 device

Inputs: 5
Outputs: 4

Digital inputs/outputs Max. 24 V DC
Inputs: 3 Max. 2 A per output
Outputs: 3 Max. 4 A total

Insertion module ET200SP Profinet IO device

Digital inputs/outputs Max. 24 V DC
Inputs: 7 Max. 2 A per output
Outputs: 6 Max. 4 A total

Pick-by-light module — manual workstation LOGO!8 Ethernet device

Digital inputs/outputs Max. 24 V DC

Relay outputs

KTP400 display and control unit

Image size: 480 x 272 pixels
64,000 colors, 4 function keys

Industrial Ethernet switch: SCALANCE XB005, unmanaged

5 ports with RJ45 sockets
Transmission speed:10 Mbit/s, 100 Mbit/s

DC wattmeter (power meter)

Max. measuring voltage: 30 V DC
Max. measuring current: 5 A (can be switched to 2.5 A)
Ethernet TCP, V4, configuration via web interface

Raspberry Pi2 data center, single-board computer in top-hat rail mount
housing with voltage transformer: 24 to 5 V DC for micro USB connection
Broadcom BCM2836 chip

ARM Cortex-A7 processor, 4 x 900 MHz

Dual-core VideoCore IV Multimedia co-processor with OpenGL ES 2.0
OpenVG, 1080p30 h.264 high-profile decoder

1GB RAM

Video outputs: HDMI™

Audio Output: 3.5 mm jack, HDMI™
8 GB micro SD memory card

10/100 Ethernet R}45 on-board
4xUSB 2.0

Electrical connection

Direct wiring of sensors and actuators
Distributed periphery via Ethernet/Profinet

Pneumatic connection

Plastic tubing with 6 mm outside diameter

Compressed air consumption at 600 kPa (continuous cycle) 31/min.
Dimensions (W x D x H) 700 x 400 x 635 mm
Weight 24 kg

Subject to change

© Festo Didactic  Workbook — On the way to Industry 4.0
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6 Transport, unpacking, scope of delivery

6.1 Transport

MPS® stations are delivered in a crate on a pallet base.

The crate may only be transported with a suitable pallet jack or forklift. The crate must be secured against
tipping over and falling.

The freight forwarder and Festo Didactic must be notified of any transport damage without delay.

6.2 Unpacking

Carefully remove the padding material from the crate when unpacking the station. When unpacking the
station, make sure that none of the station assemblies have been damaged.

Examine the station for possible damage after unpacking. The freight forwarder and Festo Didactic must be
notified of any damage without delay.

6.3 Scope of delivery
Check delivered items against the packing slip and your purchase order. Festo Didactic must be notified of
any deviations without delay.

© Festo Didactic  Workbook — On the way to Industry 4.0
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7 Layout and function
7.1 The MPS® TS Compact Trainer 14.0

The MPS® transfer system serves as a basis for the MPS® TS Compact Trainer 14.0. A CPS (cyber-physical
system) is set up with currently available automation components. A modern S7-1500 industrial controller is
at the heart of this autonomous and highly communicative unit. The PLC is programmed via the TIA Portal.
The KTP400 display and control unit serves as a user interface for intuitive operation and machine operator
guidance. Data is exchanged with the intelligent workpiece (a bearing roller) via an RFID read-write system
which communicates with the controller via an 10-Link interface. The PLC is equipped with an integrated web
server for fast process diagnostics with standard IT technologies.

The MPS® TS Compact Trainer 14.0 integrates the following main components in the spirit of the smart
factory:

e Conveyor with 2 RFID sensors

e Integrated S7-1500 CPU1512SPF-1PN controller with 8 digital inputs and 8 digital outputs and an
[O-Link communication module

e KTP400 Basic display and control unit

e  Drilling module with ET200SP Profinet IO device

e Insertion module with ET200SP Profinet 10 device

e  Pick-by-light module — manual workstation with LOGO!8 Ethernet device

e Bearing roller workpiece set with RFID tag

e Bearing hub workpiece set with 3 different materials

It provides a turnkey learning scenario for quick and safe introduction to the issue of “On the way to

Industry 4.0”. Compatibility with already existing MPS transfer systems and MPS stations must be clarified
on a project-specific basis.

© Festo Didactic  Workbook — On the way to Industry 4.0 13
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7.2 Production scenario

1

8 10 11 12 13 |14

2 3 4

Overview MPS® TS Compact Trainer 14.0

© 0 N o o WOWN PR

e
(N )

I el
AW N

Transfer line, beginning of conveyor

S71512SP F 1PN main controller

Emergency off pushbutton

RJ45 network access

KTP400 display and control unit

RFID reader, end of conveyor

DC wattmeter, at back

RFID reader, beginning of conveyor

Drilling module with ET200SP Profinet 10 device
Insertion module with ET200SP Profinet 10 device
Pick-by-light module — manual workstation with LOGO!8 mini
control system

Raspberry Pi single-board computer

Manual workplace, tray

Scalance XB005 network switch, at back

MPS® TS Compact Trainer 14.0
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7.2.1 Process sequence

The operator starts the production process for a bearing roller with a bearing hub at the display and control
unit (5). The workpiece, which keeps its own work plan in digital product memory, is positioned at the
beginning of the conveyor (1). The RFID reader (8) scans the order data and the work plan from the
workpiece’s product memory and transmits them to the main controller (2). The workpiece is transported to
the next process step. The drilling process is executed at the drilling module (9) in accordance with the
number of drilling strokes specified in the work plan. The work plan in product memory specifies the
required type of bearing hub. The workpiece is transported either to automatic assembly of the steel
bearing hub at the insertion module (10) or the manual workstation module (11). The operator manually
assembles the aluminum or POM bearing hubs in accordance with the work plan at this workstation.
Machine operator guidance by means of pick-by-light indicates correct assembly and storage locations to
the operator. The operator removes the workpiece (bearing roller) from the assembly conveyor and
positions it at the indicated assembly position in the workpiece tray (13). The order-specific stock picking
location is signaled to the operator. During final assembly of the roller, the operator inserts the bearing hub
into the roller, places the assembly back onto the assembly conveyor and acknowledges completion of the
operation. The finished product is transported further. Digital product memory is updated with process data
by means of an RFID write operation at the end of the conveyor (6), after which the workpiece is unloaded.

| (o = —@
. A RAD ey v ar
S’ T ot
Androd r»gJ Windaws r\(;/i Tg)l r.:—_—j
Device \ __/1 Device \ A oA N )
‘ “,:-.,:‘: ’ Bohies ’ Eirbeg ’ ‘ ......... ‘
T i g . i LY =
¥ ) v Y -
3 s 3 :
—| ll?—a)’l' lg/l
Qualifkations . N S/ . o=/

Werks
deatifikation

Werker

Process sequence overview

7.2.2 The intelligent workpiece

Utilized workpieces have a digital product memory based on an RFID data carrier which is compliant with
ISO 15693. This memory contains complete production data as a tabular process plan. During the
production process, process-relevant production data are additionally stored to product memory such as
the current production step, time stamps for the beginning and completion of production, and quality data.
After completion of the production process, traceability is made possible by means of unique serial
numbers. And thus individual production with a lot size of 1 can be implemented.

© Festo Didactic  Workbook — On the way to Industry 4.0
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7.2.3 Order entry

One of the characteristics of Industry 4.0 is the storage of order data to the workpiece. In order to transfer
this data out of the MPS® TS Compact Trainer 14.0 to the workpiece’s RFID chip and check it, an RFID
write/read module with USB port and an RFID PC application are included in the scope of delivery. The data
records can be loaded as a text file and saved.

7.3 The transfer system

The transfer system is used to transport the
workpieces. Presence of the workpieces at the
beginning and end of the conveyor is substantiated
by optical through-beam sensors with fiber-optic
cables.

The module is fully assembled. Clockwise and
counterclockwise motor operation (forward/reverse),
as well as low-speed operation, can be selected with
the integrated motor controller.

- r
.l-l .--l -
e
. - .|

|

The conveyor belt is driven by means of a DC geared
motor.

An emergency off mushroom actuator interrupts
power supply to the actuators directly, and must be
unlocked after actuation.

Similar to photo

The Simatic S7-1500 CPU1512SP-1PN main controller and the KTP400 Basic display and control unit are
installed to the front panel of the carrier system. The DC wattmeter for measuring power at electrical power
consumers is located on the inside of the front panel. A network switch is mounted at the back.

Equipped with the MPS SensLink interface, the MPS® TS Compact Trainer 14.0 can be integrated into a
broad range of learning scenarios.

1D ET200SP Profinet device Designation

+BDG IP address: 192.168.0.1 Installation location

-8B1 11.0 Coupling sensor receiver (0 = right follow-up conveyor is occupied)
-1B1 11.4 Through-beam sensor at beginning of the transfer line
-S5 11.5 Emergency stop button, transfer line

-1B3 11.6 Through-beam sensor at end of the transfer line

-8K1 Q1.0 SensLInk sender (1=transferline is busy)

-2Q1 A1 Q14 Conveyor drive clockwise rotation (forward)

-2Q1 A2 |[Q1.5 Conveyor drive counter-clockwise rotation (backward)
-2Q1 A3 [Ql.6 Conveyor drive slow speed

-2Q1_STO | Q1.7 Conveyor drive stop

© Festo Didactic  Workbook — On the way to Industry 4.0
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7.4 The drilling module

The task of the drilling module is to:

e Move workpieces to the correct position

e Machine the workpiece by adding a drill hole
(simulation)

The module drills workpieces (symbolically). The
workpieces are detected on the conveyor belt by an
optical diffuse sensor. The drilling machine is moved
down by means of a pneumatic slide.

Advancing and retracting speed of the linear slide can be infinitely adjusted with the help of one-way flow
control valves.

If a workpiece is positioned underneath the drilling machine by the transfer system via the baffle plate, and
if the fiber-optic cable at the baffle plate detects the workpiece, the conveyor belt is stopped and an
automatic sequence is started. The linear slide moves down and symbolically drills a hole. The linear
cylinder then travels back up to its initial position.

When the linear slide is at the top, the conveyor belt is re-started and the workpiece leaves the module.

ID ET200SP Profinet device Designation

+BOF IP address: 192.168.0.11 Installation location

-1B1 1100.0 Reed switch, linear slide, drill up

-1B2 1100.1 Reed switch, linear slide, drill down

-4B1 1100.3 Through-beam sensor, workpiece in module

-1M1 Q100.0 Solenoid coil, linear slide, drilling machine up

-1M2 Q100.1 Solenoid coil, linear slide, drilling machine down

-11Q1 Q100.2 Starting current limiter for drilling machine power-up
© Festo Didactic  Workbook — On the way to Industry 4.0
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7.5 The insertion module

MPS® TS Compact Trainer 14.0

The insertion module inserts bearing hubs into a
workpiece (bearing roller). The workpieces are
advanced to a precisely defined position by the
transfer line with the help of a baffle plate and an
advancing stopper cylinder. A through-beam sensor
detects the workpiece. The transfer line is stopped.
The bearing hub can now be removed from the
gravity-feed magazine. A handling device (linear
gantry) with gripper grasps the bearing hubs and
inserts them into the waiting roller. When the
insertion process has been completed and the linear
gantry has returned to its initial position, the transfer
line is started, the stopper cylinder is retracted and
the workpiece moves on.

1D ET200SP Profinet device Designation

+EFF IP address: 192.168.0.12 Installation location

-1B1 1110.0 Reed switch, X-axis at conveyor belt

-1B2 1110.1 Reed switch, X-axis at magazine

-2B1 1110.2 Reed switch, Z-axis, gripper up

-2B2 1110.3 Reed switch, Z-axis, gripper down

-3B1 1110.4 Reed switch, gripper open

-4B1 1110.5 Through-beam sensor, workpiece in magazine
-5B1 1110.6 Through-beam sensor, workpiece in module
-1M1 Q110.0 Solenoid coil, linear slide, X-axis to conveyor belt
-1M2 Q110.1 Solenoid coil, linear slide, X-axis to magazine
-2M1 Q110.2 Solenoid coil, linear slide, Z-axis up

-2M2 Q110.3 Solenoid cail, linear slide, Z-axis down

-3M1 Q110.4 Solenoid coil, gripper, open

-5M1 Q110.5 Solenoid coil, stopper cylinder, advance
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7.6 The pick-by-light manual workstation module

An operator manually inserts bearing hubs into the
unfinished bearing roller at the pick-by-light manual
workstation module. The workpieces are advanced to
a defined position by the transfer line with the help of
a baffle plate. A through-beam sensor detects the
workpiece (bearing roller). The transfer line is
stopped. The operator then removes the bearing
roller from the conveyor belt and places it into the
assembly tray.

The assembly tray has two assembly locations. The required assembly location in the assembly tray is

indicated by means of a blue LED:

Position 1 (-7P1):  assembly
Position 2 (-8P1):  rework

The gravity-feed magazine for the bearing hubs allocated to the respective work step is indicated to the
operator at the pick-by-light module by an LED. The operator grasps the bearing hubs and inserts them into the
roller. The finished assembly is then returned to its previous conveyor belt position. The workpiece is detected
by the through-beam sensor, the transfer line is started and the workpiece advances to the RFID reader.

1D LOGO!8 Ethernet device Designation
+HAL IP address: 192.168.0.13 Installation location
-4B1 11 Through-beam sensor, workpiece in module
-5B1 12 Magazine 1, aluminum bearing hub in pick position
-6B1 13 Magazine 2, POM bearing hub in pick position
-7B1 14 Magazine 1, aluminum bearing hub fill-level, 7 pieces remaining
-8B1 15 Magazine 2, POM bearing hub fill-level, 7 pieces remaining
-5P1 Q1 LED indicator, pick-by-light, magazine 1: pick aluminum bearing hub
-6P1 Q2 LED indicator, pick-by-light, magazine 2: pick POM bearing hub
-7P1 Q3 LED indicator, tray position 1: assembly
-8P1 Q4 LED indicator, tray position 2: rework
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7.7 Raspberry Pi single-board computer data center

The Raspberry Pi is a single-board computer which is used to archive and evaluate the statuses of the LOGO,
and display them via its own web server. The raspberry Pi also functions as an NTP time server within the
local network.

LogoControl has been installed so that the Raspberry Pi can access data at the LOGO!8. LogoControl
expands the Siemens LOGO into an external web server for individual visualization based on HTML and an
open web service API for connection of third party programs. LogoControl provides an open APl on the basis
of a web service (REST/JSON) for the connection of any number of external clients.

WebService
REST/JSON
HTTP(S)

libnodave

D:D

Internet/Intranet

LOGO!7
LoGo! 8

Overview of data communication with LogoControl

Data can be read out from the LOGO via simple http commands with the help of LogoControl.
http./7192.168.0.10:8088/rest/devices/{deviceld}/attributes/{attributeld}/value

The data are read out to a sample application, namely “HAL.exe” (C++ program), and written cyclically
(0.5 s) to the MySQL database.

The data are made available within the local network via a web server.
http./7/192.168.0.10

The “HAL.exe” sample program also provides the option of setting system time at the Raspberry Pi. The
program checks once every 0.5 seconds to determine whether or not a new time has been saved to the
database to this end. Time (local time) can be set on the data center’s website at http://192.168.0.10.

Notes:
The Raspberry Pi doesn’t have an internal battery, which means that system time (UTC) stops in the
event that supply power is interrupted. As a result, it must always be set when the device is started.

And thus local time is read out of the LOGO!8 by the Raspberry when it’s restarted and then used as
system time on the basis of the time zone selected in the system settings.
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Upon delivery, the following applications are included in the Raspberry Pi:

e Raspbian (operating system)

e Eclipse (C++)

e Apache web server

e  MySQL / PHP MyAdmin

e VNC server

e LogoControl

e NTP server

e  WiFi access point with SSID: WLANraspberry, password: Raspberry, IP address: 192.168.10.1
DHCP IP address space: 192.168.10.2-254, lease 2h

1D Raspberry Pi data center Designation

+RPI IP address: 192.168.0.10 Installation location

-WF2 WiFi stick EDIMAX EW-7811Un

-TAL1 Voltage transformer Power pack, 24V DC — 5V DC, 3.5 A, 15 W, with micro USB cable

7.8 Automation network
The devices of the MPS® TS Compact Trainer 14.0 are connected to a network switch via network cables.
There’s an RJ45 panel mount socket for the programming unit on the front panel.

I
| Modul Bohren ! | Madul Einlegen ! | Modul hsnca'beilsplau' | Daten Centes !
i ¥BOF o oevico ET2005P : : :E" 10 Device ET2005P : :M +HAL | ocom : :° +RPI Raspherry Pi2 :
= = W P——— -
'3 18 |12 | 13 &
'8 ) |2 | 2 = I > R S
1 ) 1€ ! 12 T '
15 ' I’ ! I Pt !
'3 ! | e ! = N |
| = | 1B | |3 | 8 N\ |
: = | | = | = = , |
) | | ! | N - |
) ! | ! | by !
I | | I

e B e o [P I | o A ey | (| S

| X1 MPS Transferstrecke |

| |

Automatislerungsgerdt Netzwerk-Switch Bediengerdt 4* DC-Wattmeter

J ) ol

1 | #BDG £ra00spcruisizse f1 Py Scalance XBOOS PHY 1p000 Basic Bl 1roip server :

I - ~ - |

I g g 2 |

I = '

[ § § S [

| 2 2 3 [

| T o 54 |

! i d £ |

I !

I '

I 3 ]

: Industrial Ethernet/Profinet :

B e st e S s e Y i s i i e S i S i st e s S G e o S O s N G e s S i |

Anlage=CT4 MPS® TS Compact Trainer 14.0

System overview of the devices
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7.9 Software tools
The use of software development tools can be practiced in an extremely small space with the MPS® TS
Compact Trainer 14.0.

AT Manager (AnaroM)
ALA g b Trgate

104! Soft Crerdoes VO

N I i
%Y 4
N

e s

Software tools of the MPS® TS Compact Trainer 14.0

The following software is included in scope of delivery:
— TIA Portal STEP7 V13 SP1 or higher

— TIA Portal WinCC Basic V13 SP1 or higher

— S7-PCT V3.4 HF1 and higher

- LOGO!Soft Comfort V8.0 and higher

—  RFID application and driver for USB reader

— FluidLab energy light

The following sample applications are included in the scope of delivery:

— S7 sample project, main controller for S7-1500 CPU1512SP-1PN, KTP400 Basic display and control unit
and 10-Link Master ET200SP

— Sample project, manual workstation for LOGO!8

- Sample application for Raspberry Pi as image file
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8 Commissioning

Learning objectives

After completing this section:

You’ll be able to create a commissioning report.

You’ll be able to establish the connections necessary for operation.

You’ll be able to load a sample project to the PLC and the display and control unit, and test it.
You’ll be able to assign a Profinet device name.

You’ll be able to load a sample project to a mini control system and test it.

You’ll be able to configure a device via the web interface.

You’ll be able to load an 10-Link master module by means of a PC tool.

You’ll be able to restore the operating system of single-board computer.

You’ll be able to remote control the Raspberry Pi single-board computer.

You’ll be able to configure the basic settings of the Raspberry Pi single-board computer.

Commissioning is normally limited to visual inspection in order to ensure correct tubing connections, wiring
and operating voltage supply. All components, tubing connections and cabling are unambiguously
identified, so that all of the connections can be readily restored as required.

10.

Work assignments

Document your commissioning work steps in the commissioning report.

Prepare your PC and your workstation, and connect the MPS® TS Compact Trainer 14.0 to supply power
and compressed air supply.

Load the sample project for the Siemens S7-1500 CPU1512SP-1PN controller with Siemens
programming software TIA Portal Step7 V13 or higher.

Load the sample project for the KTP400 Basic display and control unit with Siemens programming
software TIA Portal Step7 V13 or higher.

Assign the Profinet device name to the drilling and insertion modules with ET200SP Profinet 10 device
using Siemens pro software TIA Portal (V13 SP1 Up9).

Load the “manual workstation” sample project to the LOGO!8 mini control system with Siemens
programming software LogoSoft! Comfort (V8.0).

Configure the IP address and measured value display at the DC wattmeter via the web interface.

Load the configuration of the 10-Link communications module of the ET200SP and the RFID readers with
TIA Portal tool S7-PCT.

Restore the operating system of the Raspberry Pi single-board computer.

Set the local time zone and, if necessary, the system language of the Raspberry Pi single-board
computer.

Work aids

¢ Utilized hardware: MPS® TS Compact Trainer 14.0, compressed air supply, 24 V DC power pack, PC
¢ Utilized software:

TIA Portal STEP7 V13 SP1 update 9 and higher, TIA Portal WinCC Basic V13 SP1 update 9 and higher,
S7-PCT V3.4 HF1 and higher

LOGO!Soft Comfort V8.0 and higher

Internet browser, VNC viewer etc.

¢ Commissioning report
¢ Documentation, TIA Portal help system, workbook, Internet
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Exercise 1: Commissioning report
All phases of initial commissioning and recommissioning of the MPS® TS Compact Trainer 14.0 should be
documented with the help of a commissioning report.

Create the commissioning report:
e Document the required commissioning steps in the following commissioning report and confirm
completion by entering the date and signing the report.

MPS® TS Compact Trainer 14.0

Commissioning report Project:

Location | Activity Completed Note/observation

=CT4 Establish connections — power supply.

=CT4 Establish connections — compressed air supply.

PC Set the project computer within the respective IP
address range, for example 192.168.0.100.

+BDG Commission S71512SP-1F controller hardware and
load sample application.

-PH1 Commission KTP400 controller hardware and load
sample application.

+BOF Assign Profinet 10 device name for drilling module
ET200SP IM155-6.

+EFF Assign Profinet 10 device name for insertion module
ET200SP IM155-6.

+HAL Load “manual workstation” sample project to the
LOGO!8 mini control system.

-Bi1 Configure the IP address and measured value display
at the DC wattmeter.

+BDG Configuring the 10-Link communication module and the
RFID readers.

+RPI Restore the operating system of the Raspberry Pi
single-board computer.

+RPI Remote control of the Raspberry Pi single-board
computer

+RPI Localization of the Raspberry Pi single-board computer

+BOF Set end position queries for the drilling cylinder.
Adjust stroke motion of the drilling cylinder.

+EFF Set end position queries for the handling unit /
gripper. Adjust stroke motion of the handling unit /
gripper.

Date Completed by:

24
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Exercise2: Establishing connections

You’ll need the following in order to commission the MPS® TS Compact Trainer 14.0 with the sample
programs:

e The assembled and adjusted MPS® TS Compact Trainer 14.0

e Power pack: 24V DC,4.5A

e Compressed air supply with 600 kPa (6 bar)

e APCwith installed PLC programming software

e Anetwork cable

Analyzing the setup
— Analyze the setup shown below with regard to the utilized components and enter the missing numbers
for the components in the sketch.

2 3

1 5 4

1: MPS® TS Compact Trainer 14.0, 2: power pack, 3: compressed air supply, 4: PC, 5: network cable,
6: insertion module with ET200SP, 7: RJ45 socket with network cable, 8: pick-by-light module with LOGO!,
9: CPU1512SP-1F, 10: KTP400 display and control unit, 11: drilling module with ET200SP, 12: data center with Raspberry Pi

Information: power supply
e The MPS® TS Compact Trainer 14.0 is supplied with electrical power from a 24 V DC power pack (max. 5 A).
e 24V DC supply power for modules and the device is hard-wired in the carrier system for the transfer line.
e 5V DCis supplied to the Raspberry Pi2 data center by a DC-DC voltage converter via the USB port of the
IOT device.
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Cable and tubing connections
1. CompactTrainer power pack: Insert the 4 mm safety plugs into the sockets in the power pack.

2. Connect the 5-way pneumatic manifold of the Syslink distribution board on the back to compressed air
supply using 6 mm compressed air tubing (on-site) and set to a system pressure of ~ 5 to 6 bar.

S—

3. PCto CompactTrainer: Connect the PC to the RJ45 socket in the front panel of the MPS® TS Compact
Trainer 14.0 via a network cable. The RJ45 socket is directly connected to the Ethernet interface of the
S7-1500 CPU1512SP-1PN, and is looped through to the Industrial Ethernet switch.
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Preparing the workstation
Configure the IP address of the project computer. An IP address within the same address space as the
training device is recommended for connection to the PLC, the HMI and the Profinet 10 devices, for example:
IP 192.168.0.100, subnet mask: 255.255.255.0

In order to avoid errors within the network, please contact your IT administrator if you want to connect the
training device in your local area network.

If the DC wattmeter has been reset to its default value (192.168.1.199), connection to the device via the

device website can only be established with a PC whose IP address lies within the same address space, for
example IP 192.168.0.100, subnet mask: 255.255.255.0.

Expert tip: deleting PLC data

Proceed as follows if you want to make sure that your PLC (S7-1500) is set to the default factory settings.

Prerequisite:
PC with MMC memory card reader.

Information concerning the described components can be found in the manual for the ET200SP.

1. Switch off controller supply power.
2. Remove the Simatic memory card (e.g. 512 MB) from the CPU slot.

SIEMENS

2 3IWATC

X VEVOSY Cang
A\l ‘:‘v Tewtdiccd

R SCEE Bt

3. Insert the Simatic memory card into the memory card reader at the PC.

If your Simatic memory card is not empty, delete the “SIMATIC.S7S” folder as well as the “S7_JOB.S7S”
file from the memory card, e.g. with the help of the Windows Explorer.

Switch controller supply power back on again.

Perform a general reset manually at the mode selector switch of the S7-1500 CPU.

Switch controller supply power back off again.

Insert the Simatic memory card back into the CPU slot.

Switch on controller supply power and set the mode selector switch of the S7-1500 CPU to “RUN”.

E

© ® N o g
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Exercise 3: Commissioning and loading S71512SP-1F and KTP400 controller hardware

Procedure

Start the TIA Portal in the project view and retrieve/open the sample project for the MPS® TS Compact
Trainer 14.0 for the Siemens S7-1500 CPU1512SP-1PN controller and the KTP400 display and control unit
from the technical documentation: ..\CompactTrainer_[40\_Sources\S7-1500\

For example CompactTrainer 14.0 VX.X.zap13

The following project parameters are set: failsafe CPU password: “Festo”
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1. Loading the main controller:
— Select PLC — £ — load to device

— Hardware and software (changes only)
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2. Select the PD/PC interface. In our example, the PD/PC interface is the existing LAN adapter for your
network connection. Compare this with the settings in the Windows Control Panel under “Network and

Sharing Center”.

W Slemens - CVisersWublicDecuments\utomatisienmgiCompact Traines 1.0 VO ompadt Tralnes .0 V0.5

Fropks  Beatbel Online  Extrus  We Fanster  Hila SR sutomation
Eial PORTAL

m «onfigunerne Zugnfisknoten von “BDG™

| -
» [ carchea) '

Orfine-Statusindoemation

|7 Nur Fehlpttreldungun snesigen

> | Dataltans

€|

4 Portalansicht (22 UWoerncht Igb Gerate & Net

— Start search

Gerlito Gerar Qerdtetyp Seeckpl
o o BOG CPUISI2SPRA PN 10
b B Cnnvnr1£
W Neus |
i Gerat
|y mEps( Hp der FEPCSchaetatelie
! i =L
e Ll PGrCSchnetselle
» u Germal vesbindung m SchrittstelietSub
v g Duhu: ;
@ Sprag
o Py
2! prd Yorapatibi v Zlatcc
sl el
2oyl Geni Geratagyp e
* g OnlineZy = s

T Adresse
PWE 19214801

®_FMiE

W80 ey £2567LM Gigaber Network Connection ;_ v

PMAE_1

[ Ale kompabbien Teilinehmer anzeigen

Adreise
Zugrilacensie

© Festo Didactic

!
writenicht

a

~

Subner
PE_1

-

Bojertgaiempley) (4|

5100 - susjuQ & |

Caigenx

vagebiny )

ﬁ?‘w' Qh‘

P Suche staren
]

T |

Workbook — On the way to Industry 4.0



MPS® TS Compact Trainer 14.0

3. Select a device.
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4. Select “Overwrite all”.

Vorschau Laden %
9 Yor dem Laden dberpriifen
Status | Ziel Meldung Aktion
H & ~ BDG Bereit fir den Ladeworgang. E
1 * Schutz Schutzwor unbefugtem Zugriff

Gerdte, die an ein Firmennetzwverk oder an das Internet
angeschlossen werden, miissen gegen unbefugten Zugriff
angermessen geschiiet sein, 2.6, durch die Yerwendung won
Firewalls und Metzwerksegmentierung. Weiterfihrende
Infarmationen tber Industrial Security finden Sie unter
http:ffwwaw. siemens.comiindustrialsecurity

o ¥ Sofeware Software in Gerdt laden Kansistent laden
(] » Zusaminformation  Es gibt Unterschiede zwischen den Einstellungen fiir das Projekr.. [ Alle iberschreiben
0 Texthibliotheken Laden aller Meldetexte und Textlisteneintrige Konsistentes Laden

[ <] i [[2]

Fertig stellen “ Laden ;| Abbrechen |

]
— Load
5. Select “Overwrite all”.

Ergebnisse des Ladevorgangs %

9 Statuz und Aktionen nach Ladevargang
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Fertig stellen I| | Laden || Abbrechen |

™ |

— Finish
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Exercise 4: Commissioning and loading the KTP400

Procedure
1. Select the display and control unit — £ — load to device
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2. Select the PD/PC interface. In our example, the PD/PC interface is the existing LAN adapter for your
network connection. Compare this with the settings in the Windows Control Panel under “Network and

Sharing Center”.

Erweitertes Laden

I
X
Kanfigurierte Zugriffsknoten won "FH1"
Gerdt Gerdtetyp Steckpl.. Typ Adresse Subnetz
PH1.1E_CP_1 PROFIMET Schhitt... 5 X1 PRIMIE 192.165.0.2 PRISIE_1
e ——
Typ der PGE/PC-Schnittstelle: ﬁ_PNJ’IE |'|
PGIPC-Schnittstelle: (Rl Intel(R) 82567LM Gigabit Network Connection | *| &)
werbindung mit Schnittstelle/Subnet: | Direkt an Steckplatz "5 X1° |v| @
1. Gateway: | |v| @
kompatible Teilnehmer im Zielsubnetz: [ Alle kornpatiblen Teilnehmer anzeigen
Gerdt Gerdtetyp Typ adresze Zielgerit
- - PMIE Zugtiffsadresse -
g
LED blinken
Online-Statusinformation:
D Mur Fehlermeldungen anzeigen
Laden | | Abbrechen

— Start search
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3. Select detected device.

Erweitertes Laden

I
X
Kanfigurierte Zugriffsknoten won "FH1"
Gerdt Gerdtetyp Steckpl.. Typ Adresse Subnetz
FHT.IE_CP_1 PROFIMET Schnitt... 51 FrIIE 192.166.0.2 PRJIE_1
e —
Typ der PGE/PC-Schnittstelle: ﬁ_PNJ’IE |'|
PGIPC-Schnittstelle: (Rl Intel(R) 82567LM Gigabit Network Connection | *| &)
werbindung mit Schnittstelle/Subnet: | Direkt an Steckplatz "5 X1° |v| @
1. Gateway: | |v| @
kompatible Teilnehmer im Zielsubnetz: [ Alle kornpatiblen Teilnehmer anzeigen
Gerdt Gerdtetyp Typ adresze Zielgerit
Teilnehmer SIMATIC-HMI 150 EQ-DC-A0-04-94-66 =
2 = = PM/IE Zugriffsadresse =
[| LED blinken
Online-Statusinformation:
) suche beendet: 1 kampatible Teilnehrmer van 4 erreichbaren Teilnehmern gefunden.
rf2 Gerdteinformationen werden eingehaolt. . ==
Scan und Informationsabfrage abgeschlossen.
D Mur Fehlermeldungen anzeigen
Laden 1 | Abbrechen |

— Load
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4. Overwrite all values.

MPS® TS Compact Trainer 14.0

Vorschau Laden B3
9 Yor dem Laden dberpriifen
Status | Ziel Meldung Aktion
H & ~ Bereit fir den Ladeworgang.
1 * Schutz Schutzwor unbefugtem Zugriff
Gerdte, die an ein Firmennetzwverk oder an das Internet
angeschlossen werden, miissen gegen unbefugten Zugriff
angernessen geschiltet sein, 2.6, durch die Yerwvendung won
Firewalls und Metzwerksegmentierung. Weiterfihrende
Infarmationen tber Industrial Security finden Sie unter
. http:ifarsae. siermnens.com/findustrialsecurity
o ¥ Uberschreiben Uberschreiben, wenn das Objekt online existiert? [ alle liberschreiben
(] ¥ HMI-Runtime Informationen
[ <] i [2]
Fertig stellen “ Laden ” Abbrechen |
5
— Load
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Exercise4: Assigning a Profinet 10 device name for ET200SP IM155-6

Procedure

Start Siemens TIA Portal programming software and retrieve/open the sample project for the Siemens
S7-1500 CPU1512SP-1PN controller and the KTP400 Basic display and control unit. The project file is

included in the technical documentation:

..\CompactTrainer_l40\_Sources\S7-1500\CompactTrainer 14.0 VX.X.zap13

The Profinet device name should be assigned to the Profinet IO drilling and insertion devices IM155-6PN-HF.
Open the project’s network view to this end: 2 x £ Devices & networks — select BOF-IM155 drilling — ¥

W Siemens

W Bentbeiten  Anscht  Enflgen .Onlm- Extrus Werkieuge  Fanster  Hils s Totally Integrated Automation
A" T poten B XM Tu X Syt A B E B B ¥ online verbinden PORTAL
1 CompactTrainer M.0 V0.6 » Gerdte & Netze
Gerlite | Topologinsicht | Netzsicht |BY Geritesicht [k
T =
S0 1 2% | 5d vernemen LY verindungen ERlg: i o
l i
=1 E
¥ | CompactTeminer 4 0 VD 6 = b
W Neurs Gerat hiequtugen e
dh Gertte & Meze SOFAMIS50r . EFF-M155nse g
AT 554 o
» [l BDG [CPU 15125P F1 i) "‘". PNRE “'5“"‘" =
b g P [KTP400 Basic PH] . [Y Gernekontiguratan
» 4l Gemeriiame Daten Gerst tauschen v
¢ 1) Dokumerzabonseinstelungen 9
» '@ Speachen & Ressourcen | X Ausschneiden Strge |5
» [ OnlineZuginge | i Kopieren SrgeC . :
» 59 Card Renderl)SE-Spaichar | Tu Einfiigan SgeV -1
i ¥ Laschen End )
BDG -,
CPUINI I P & Guha s Topulogisicht ;
s
Ubersenen ’ =y
A
Laden in Gerst » g
¥ Ovdine vesbinden Strges =
K.
- p—+
¥ Online & Diagnose Strgel | ]
T v| =
¥ : oy | E
3 I e el 1 5
fo | % Diagnose E’
Allgemein I Querverw 3
or 1 Io‘ Alis Meldungen an ] Eigenschaten AlsEingade
- Beschrftungssteden s Module esporteren
| Meldung Gehegu ! Da...
0 Ladevorgmng shgesthlossen (Fehler O Wasnunges 0) 16, =~
r ° Dus Fropeit Compactirainas & .0 VO£ warde adolgresch gespeichen 16, »
>  Dataltansicht < . »
4 Portalansicht (22 Uberscht i Gerate & Net

— Assign device name
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Select the first device from table — Blinking LED (for purpose of identification).
— If the drilling module’s LEDs blink — select/highlight the device
(or select another device from the list and test with “Blinking LED”).

PROFINET-Geratename vergeben %

Konfiguriertes PROFINET-Gerdt

FROFINET-Gerdtename: | bofim155-drilling [+]

Gerdtetyp: | IM 155-6 FN HF |

Online-Zugang
Typ der PGIPC-Schnittstelle: |!_PN.I’IE |'|

FGIFC-Schnittstelle: [Tl Intel(R) 82567LM Gigabit Network Connection || &)

F:l—‘ Geratefilter

E Mur Gerdte gleichen Typs anzeigen

["] Mur falsch parametrierte Gerdte anzeigen

[] Mur Gerdte ohne Namen anzeigen

Erreichbare Teilnehmer im MNetwerk:

IP-Adresse MAC-Adresse Gerdt PROFINET-Gerdtename Status
0.0.0.0 28-63-36-39-0B-BY ET2005P =

uu 0.0.0.0 28-63-36-39-0A4-36  ET20035F =

Kein Gerdtename zugewiesen

keih Gerdtename zugewiesen

[W] LED blinken

[«] i [2]

Liste sktualisieren | | Namezuwweisen |

Online-Statusinformation:

0 Suche abgeschlossen. 2 von 4 Gerdten wurden herausgefiltert.

[ <] i [2]

— Assign name
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The device name has now been assigned and displayed.

PROFINET-Geratename vergeben

PROFIMET-Gerdatename:

Online-Zugang

Gerdtetyp:

Typ der PGIFC-Schnittstelle:

PGIPC-Schhittstelle:

Geratefilter

Konfiguriertes PROFINET-Gerat

[ batirn155-drilling [+

[IM 155-6 PN HF |

ﬁlntel(ﬂ) 82567LM Gigabit Network Connection |'| @

E Mur Gerdte gleichen Typs anzeigen

[] Mur falsch parametrierte Gerdte anzeigen

[] Mur Gerdte chne Namen anzeigen

Erreichbare Teilnehmer im Metzwerk:

IF-Adresse MAC-Adresse Gerdt FROFINET-Gerdtenarme Status
0.0.0.0 25-63-30-39-0B-67  ET20035P = 1. Kein Geritenarme zugewiesen
mu 192.165.0.11 25-63-36-39-04-36 ET20035F bofim155-drilling 0 QK.
LED blinken
[«] i [=]
Liste aktualisieren | | Mame zuweisen |
Online-Statusinformation:
0 Suche abgeschlossen. 2 von 4 Gerdten wurden herausgefiltert.
0 Der PROFINET-Gerdtename "bof-im155-drilling" wurde der MAC-Adresse "28-63-36-33-04-36" erfolgreich zugewiesen.
[} Suche abgeschlossen. 2 won 4 Gerdten wurden herausgefiltert.
[<] i [ 2]
Schlielen
— Close
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The Profinet device name should be assigned to the Profinet 10 insertion device IM155-6PN-HF.
—> Select EFF-IM155 drilling — £

A Siemens - CMsersWublicDecuments\automatisienmgiCompact Tratnes 1.0 VO.6 ompact Tralnes MO VD6
Anscht I Exer ¥
m,ttu Bentbeiten Enfugen .onm- e Werkzeuge  Fanster  Hils . Totally Integrated A tion
A o e BoOX N u X St A BT R G # onlinevacbinden PORTAL
navigatiog o Compactlrainer MO VO6 » Gerdte & Netze
Gerito | & Topologinsicht | Netzsicht |BY Geritesicht ||k
[wm I o
SQQ |20) 5% J5d vernemen 1§ vebindungen | e tinau IR -k =Sk i u
ol (1
v | CampactTrniner 14 0VD 6 =l L
i Neums Gerat heeulugen ) 5
o Gerste & ez BOFAMIS5DM EFF-MIS5nse. g
: o
» i BDG [CPU 1S125PF-1 M) IS5 ENNE MASTEIN -
¥ o P (TR0 Bnsic ] L iz
b  Gemeniiame Daten BY Gertekonfiguration }-—
* Ok I l Gerdt tauschen u
* o mngen — . O
- PINE_ T premeeeeey ]
? @ Sperachen & Rezsourcen | g
» @ OnlineZuginge X Mzsschneiden Strgex B
T | 14 Vopiaran Strge+C Y
» 59 Card RenderlISE-Spaichar | & Fop ) 2
| T Einfugen SugeV -
| ¥ Loschen entf
BDG i =y =3
cruIRIZIE R KTMNO00 Rasic Y o >
E & Gehe 2o Topologiesicht g
B =
] Ubersemen » %
- Laden in Sarkt 3 ;
W Oviine verbinden Sugek
< s p—
» ()
Yo Cviine & Diagroie StgeD =
¢m el Geratersam : £
" . 2
1'Q Eigense z
L Allgemein [ Querverweise T Oberserzen ] §.
0! 1 ?0‘ Alle Meldungen anzeigen - i tigerschaken AlteBingabe )
b Bt cFuitungsstmilen Sr Modide exportianen
| Meldung —_— T
° Dar PROFINET-Garltename "BolimISS4iling” warde der MADAdreise “234336 300438 16~
Y €@ sucheabgeschioysen 2 vin 4 Gerftan wurden herausgebitert L
> Dataltansicht < . »
(22 Ubercht i Gerate & Net

— Assign device name
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Select the device from table — blinking LED (for purpose of identification).
— If the insertion module’s LEDs blink — select/highlight the device
(or select another device from the list and test with “Blinking LED”).

PROFINET-Geratename vergeben %

Konfiguriertes PROFINET-Gerdt

PROFINET-Gerdtename: | effim155-inserting [+]

Gerdtetyp: | IM 155-6 FN HF |

1 |m

[¥] LED blinken

Online-Zugang
Typ der PGIPC-Schnittstelle: |!_PN.I’IE |'|

FGIFC-Schnittstelle: [Tl Intel(R) 82567LM Gigabit Network Connection || &)

Geratefilter

E Mur Gerdte gleichen Typs anzeigen
["] Mur falsch parametrierte Gerdte anzeigen

[] Mur Gerdte ohne Namen anzeigen

Erreichbare Teilnehmer im MNetwerk:
IP-Adresse MAC-Adresse Gerdt PROFINET-Gerdtename Status
0.0.0.0 28-63-36-39-0B-BY ET2005P =

.192.168.0.11 28-63-36-39-04-36 ET20035F bof-irn1 55-drilling

Kein Gerdtename zugewiesen

Gerdtename ist unterschiedlich

[«] i [2]

Liste sktualisieren | | Namezuwweisen |

Online-Statusinformation:

0 Suche abgeschlossen. 2 von 4 Gerdten wurden herausgefiltert.

[<]

i [2]

— Assign name
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The device name has now been assigned and displayed.

PROFINET-Geratename vergeben X

Konfiguriertes PROFINET-Gerat

PROFINET-Gerdtename: | effirn155-inserting [+]

Gerdtetyp: | IM 155-6 PN HF |

Online-Zugang
Typ der PGIFC-Schnittstelle: ﬁ_PNIIE |'|

PGIPC-Schnittstelle: [l InteldR) 52567LM Gigabit Network Connectian || )

F;‘ Geratefilter

E Mur Gerdte gleichen Typs anzeigen

[] Mur falsch parametrierte Gerdte anzeigen

[] Mur Gerdte chne Namen anzeigen

Erreichbare Teilnehmer im Metzwerk:

IP-&dresse MAC-Adresse Gerdt FROFINET-Gerdtename Status
192.168.0.11 28-63-36-39-04-38  ET2003F bofim155-drilling 1. Gerdtename ist unterschiedlich

mu 192168012 28-63-30-39-0B-67  ET2003F eff-im155-inserting 0 (6].4
u

[] LED blinken

[«] i [=]

Liste aktualisieren | | Marme zuweisen |

Online-Statusinformation:
0 Suche abgeschlossen. 2 von 4 Gerdten wurden herausgefiltert.

0 Der PROFINET-Gerdtename "eff-im155-inzerting” wurde der MAC-Adresse "28-63-36-39-0B-B7" erfalgreich zugewiesen.
[} Suche abgeschlossen. 2 won 4 Gerdten wurden herausgefiltert.

[<] I [ 2]

— Close
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Exercise 5: Loading the “manual workstation” sample project to the LOGO!8 mini control system

" Note
Logo Comfort software as of V8.1 is required for LOGO!8 hardware version FS04.

1. Manually configure the IP address of the LOGO!8:
LOGO display — Network + OK — IP address + OK — OK
— Use the scroll keys T to configure the IP address: 192.168.0.13 + OK — ESC — ESC

2. Start LOGO! Soft Comfort and open the LOGO project (similar to screenshot shown below).

With LOGO Soft Comfort up to V8.0, the program name is: Module_manual-workstation_V1.1.Inp
As of Logo Soft Comfort V8.1, the program name is: Module_manual-workstation_1-2.mnp
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In the open project, the manual workstation sequence is projected in communication with the main
controller (§7-1512SPF-1PN).

R LoGosoft Comfort

Daty B Fomat  Ansctt Exdras Fester Haw

SB[ XXMR(O BN EE|N

Netzwerksiche

“ﬁme«am ¥ orine gehen | ¥ Offine gshen | @ Zoow 1n | Zoom ot

e
Y 4

B Nouss Ger st binaufigen
» § Hee oo oass]
L Ensteburgen
F° Prkeby Ligrk Crrut Diagran
o [l 57_B0G [SThoreutin Garatu]

It a
1

e m :
'y 9 L

. Tlll.‘

] i

‘ ! -N
\ EamA| PR #8 0 BEBO|I0DD QS| 25 S I8
=

G

| Sar_Home : e
BRRROMET IGHEN e Dtesiein ¥, %!

: ‘.mpﬁ
!
]
|
{

. . Stan Protess
i : 375
21} e [E

sl
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Load the program to the LOGO.

— Extras —»Transfer - PC -= LOGO!

— PC -= LOGO!
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Check the communications connection.

— Test — the connection test must be completed successfully!

¥ Schnittstelle =l
Schnittstelle
Werbinden durch: |Ethernet =l |intel(Ry 82567LM Gigabit Network Cannection =l
Ziel
«

Ziel—lP—Adresse:h 92168, 0.13 Adresshuch

LOGO! erreichbar: o

MName IP-Adresse Subnetzmaske Gateway MAC-Adresse Skatus

[~ Auf SD-Karte kopieren

QK Abbrechen

— OK

LOGOISoft Comfort x|

lfe\l Die Positionseinstellungen fir Al weichen im Schaltprogramm und im Gerat voneinander ah.
S wichten Sie die Al-Positionseinstellung des Geréts dndern?
Wenn ja, wird das Gerdt nach Abschluss des Downloads neu gestartet, damit die Anderung wirksam wird.

Mein Abbrechen

— Yes

LE{,'{I,-! PC -->= LOGO! il

Datendbertragung l&uft. .

87 %

x

I/_\I Das Gerst befindet sich in der Betriehsart STOP.
¥ hichten Sie in die Betriebsart RUN wechseln?

Mein |

— Yes

The program of the LOGO controller can now be tested.
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Exercise 6: Configuring the IP address and measured value display at the DC wattmeter

If the DC wattmeter has been reset to its default value (192.168.1.199), connection to the device via the
device website can only be established with a PC whose IP address lies within the same address space, for
example IP 192.168.1.100, subnet mask: 255.255.255.0.

Configure the IP address to the project setting:

MAC address: IP 192.168.0.3
Subnet IP mask: 255.255.255.0
Gateway: 192.168.0.10

Analog output: unidirectional (important: if the field is empty the device doesn’t boot!)

http TCP port: 23

65 0C-Wattineter - leternet Explorer

OL~=

192.168.0,199 O x| 2| B pCWtmtar

[

DC.Wattmeter

Network Configuration

MAT o3diess

iF ozdrezs

Suboet (P Mask

Catewsy ¥ sdrass

orakope cup L
subot l

HTTP

HYTR SCP part

_Sobk |

10 00 s 1D a3

152 1680.3 x
PP lopi st p—
192165010
|umnuc<ucna| v

23

=laix

FESTO

N (ocpacaton win ADIRD Auoratwsungatecnnd: Gamks - Competance Canter Process Autorrelon of Festy Daactic

— Submit

The device must now be rebooted (“power cycle” or “turn off, turn on, works again™).
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Exercise 7: Configuring the 10-Link communication module and the RFID readers

Information
I0-Link is a point-to-point connection between a master and a device. Conventional as well as intelligent
sensors/actuators connected via unshielded 3-wire standard cables can be used as devices with the |0-Link
master. 10-Link is downward compatible with conventional digital sensors and actuators. Switching status
and data channels are laid out in 24 V DC technology.

Together with the 10-Link master module, the SIMATIC ET 200SP distributed periphery integrates fast and
simple 10-Link communication with sensors and actuators into the well-established PROFIBUS and
PROFINET fieldbus systems for Totally Integrated Automation.

Visit the following websites for more information concerning I0-Link:
http://www.io-link.com/en/Technology/what is 10-Link.php?thisID=76
http://w3.siemens.com/mcms/automation/en/industrial-communications/io-link/Pages/Default.aspx

10-Link software: Port Configuration Tool
With its Port Configuration Tool (“S7 PCT”), STEP7 Engineering permits parameterization of Siemens [O-Link
master modules and IO-Link devices. S7 PCT is integrated into STEP7 as of V5.4 SP5 and is invoked via the
hardware configuration of the I0-Link master. In addition to this program format which is integrated into
STEP7 Engineering, a separately installable stand-alone version of S7-PCT is available as well.

With the help of the Port Configuration Tool, the parameter data of the 10-Link devices can be set, changed,
copied and saved to the STEP7 project: in this way, all configuration data and parameters are stored
consistently all the way down to the device level.

Prerequisites
— TIA Portal STEP7 V13 SP1 update 9 and higher, TIA Portal WinCC Basic V13 SP1 update 9 and higher
— S7-PCT V3.4 HF1 (Port Configuration Tool) and higher
— Ethernet network adapter
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Procedure

The configuration of the 10-Link master is included in the S7 sample project. The configuration data must be
loaded to the 10-Link master and the two IO-Link devices (RFID reader RF240R).

Start the TIA Portal in the project view and retrieve/open the sample project for the MPS® TS Compact

Trainer 14.0 for the Siemens S7-1500 CPU1512SP-1PN controller and the KTP400 display and control unit

from the technical documentation: ..\CompactTrainer_[40\_Sources\S7-1500\

For example: CompactTrainer 14.0 VX.X.zap13

Open the project’s network view to this end: 2 x ¥ Devices & networks — select BDG (CPU1512SP F-1PN) — i

W Siemens

Fropekt  Beatbeiten  Anscht

Extrns Fanster

Werkzeuge

¥ | CampactTeminer 4 0 VD 6
W Neums Gerat heculugen
th Gerste & Nexe
» @ BDG[CPUTSI2EPF1 PN
'L PR [KTP400 Batic PM)
» o Gemenname Daten
¢ 5 Dokumerzabonseinstelungen
b @ Speachen & Ressourcen
» @ OnlineZuginge
» 59 Card ReaderlSB-Spaichar

9 TN e aeichen
G"s“”,
SQQO )| 2

CompactTrainer .0 V0.6 »

£¢ vernemen 1§ veincungen

Hils

Gerdte & Netze

CWsersWublicDecuments\utomatisienmgiCompact Traines 1,0 VO ompact Tralnes M.O VD6

Enfigen  Online
& XX 9 3B KRG # onlineyebinden *

Totally Integrated Automation
idaid PORTAL

Iz Topologinsicht

B REEe

BDG
CPUIRI 2T P-)

<lm

S

| Meldung
ﬂ Suthe abgeschlossan. 24
Q, Dus Fropeit Compactirmr

> | Dataltansicht

<!

(22 Uberscht

4 Portalansicht

i Gerate & Net

— Device configuration
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— Select the 10-Link master module in the device view (4xI0-Link).

W Siemens - CWsersWublicDecuments\utomatisienmgiCompact Tratnes 1,0 V6 ompact Tralnes M.0 VD6

M Bentbeiten  Anscht  Enflgen .Onlml Extrus Werkdeuge  Fanstar  Hila Totally Integrated Automation
ML roirspeichem B X Ta Tu X W2t A BB G # onlinevedinden PORTAL
vigati CompactTrainer M.0 VO.6 » BOG [C'U 15125P F-1 IN)
Geriito iz Topoleginsicht T Netzsicht | BY Geratesicht 52}
I }
T v A== > =
o0 2] 2 | &+ feos ol = ¥ el K i ]
ol ||
r =l H
¥ | CompactTeminer 4 0 VD 6 : 4 . .
A & ,5,9 s - =
I Neums Gert heeulugen ’\Q‘- o @f &
th Gerste & Neme e & &£ | =
5
» [ BDG [CPU1E125P F-1 M) & & & & &
¥ § P [KTR00 Basic )
» ol Gemeniiamn Daten %
¢ 5] Dokumerzationseinstelungen & 7 =
’ '0 Sprachen & Ressourcen Baugruppertrige : 3
» O OnlineTuginge 297,
¥ 59 Card ReaderlSE-Spaichar Geriit tauschen . g_
Devcn Tool srarmn L N -
W) -
X Auszchneider SUgex ! ";“
l.u‘ Yopiersn StrgeC ;
4] Einfugen SugeV i s
; " | 3 E
¥ Loschen Erad " a %
=
i L1
s
Uberseten » £
Laden i Gardt ’ -
. & Online veshinden Suget i z
AN o crim, - Bl @ 8if
! { | % Ondine & Diagnose SrgeD [“.‘.lnh ];h Diagnote
~ Afigemeln | I &
» Aligemen ¢ =
Potaraaigruppe
T Baugrupperpanme -
> Dataltansicht > OV AHO-Link 4 Eigenschaiten AlteEingsbe -t

- _

— Start Device Tool

Device Tool starten %

Tool oder Zugriffspunkt wihlen

Ermiglicht die Eonfiguration fur 10-Link Gerdte.

Start 1 | Abbrechen
|

— Start
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— Configure interface — Type: PN/IE — PD/PC interface: <network adapter>
— Connection: PN/IE_1

Schnittstelle einstellen %

Schnittstelle fiir BDG einstellen

Typ der PGIPC-Schnittstelle: |LPN.I'IE |"|

PGIFC-Schnittstelle: r@IntEI{R} 52567LM Gigabit Netwark Connectian |'| @

YWerbindung mit SchhittstellelSubnetz: | FRIE_T |,| r@]
1. Gatesway: | |v| @
Ok 1 | Abbrechen |
— OK
10-Link konfigurieren... %

Tool-Mame: S7-PCT

Status: Wirarte aufverbindung zu S7-PCT
UHUEEEEEE

E Abbrechen i
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The Simatic S7-PCT is started — Target system.

L
= B0G

-
T SMATIC FE 4R |
© [ASMATIC FF240R | (8

Prparung ad AF200R Reoder

— Load to PD with devices

SIMATIC 57-PCT (1:247)

'\

— Yes

Curch das Laden in das Pia wird die Offline-Projektierung
Oberschrieben, Wollen Sie fortfahren?

MPS® TS Compact Trainer 14.0

Textzuchn

V1

@ 0 Lek V10
o) 0LV

SIMATIC RF 2406 1D 4ink.

SIMATIC RF240R [0 Link
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Project parameters have been transferred successfully.

[ S1MATIC S7-PCT - BDG M
Dabei Bewb fosche  Delegstom  ©ras  Hite
D A e 3 D e -
BT ot | Adwsoan St |3 | Conmans| sl x|
= Ftnchplalz 4] SI0L% i ~Sichen |
[11SIMATIC RE2408 10 Link [Testoxtn -
12) SMATIC FE240R 10Link Tlatus ohtusbrseson evfolgresch | £
| « | »
ECo | okt U1 0wa v ) =
u | [=5nukio S|
7 ) SIEMENS AG
g 44120 Ergangrmodde
| Poe Infonus =] -_‘Jl&«nwm
o e = —— SMATIC BFZ10R 10 Lk
Pot : v | Diage | PROFlenegy pause  Zgkhazer [m] | Staus SMATIC RF220A 1D Lk
1 3 Fr r 1 r 160 Dievapel) SMATIC AF 205 10 Lok
2 role 5= (= r 360 Ciovately SMATIC AF2S0R 1D Lk
: SMATIC BF2E08 10 Lk
3 rir r r r 000 Doshiry 4 (3 SIRRS ACT Geils
14 sl r r r 000 Dinsbsiv 3 10 SIRIUS Schatgerat o
= " onne oy ;l'l
[ Abe Fomy | Pot | 140 | trutaew | Moda | Bemt -
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Exercise 8: Restoring the operating system of the Raspberry Pi single-board computer

Procedure
Win32 Disk Imager freeware, for example, is available for generating a backup of the Raspberry Pi with
Windows. Win32 Disk Imager creates bootable USB sticks and SD cards.

The download link is included in the technical documentation:
..\CompactTrainer_l40\_Software\Diskimager

Upon delivery, the micro SD card (8GB) with the Raspbian V4.x operating system and the software
applications required for operation of the CT4 is preinstalled.

The image file is included in the technical documentation:
..\CompactTrainer_l40\_Sources\RaspberryPi

When commissioning for the first time or in the event of data loss, the image can be restored as follows:

1. Disconnect the Raspberry Pi from supply power by removing the micro USB cable.
Remove the micro SD card from the card slot in the Raspberry Pi.

3. Insert the micro SD card (in the micro SD card adapter) into an SD card slot at your PC, or use a USB
card reader.

4. Select the destination drive under “Device”.

5. Select the image file from the data storage medium with the technical documentation.

¥4 Win32 Disk Imager | = || = | 22|
Image File Device
... /CompactTrainer_I40/ Sources/RaspberryPi/RPIimg == [F:] =
Copy | [F] MDS5 Hash:
Progress
Version: 0.9.5 Cance Read || wite | et
— Write

6. The write process lasts about 15 minutes.
7. After completion, insert the micro SD card back into the Raspberry Pi card slot and reconnect supply
power.
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Exercise 9: Remote controlling the Raspberry Pi single-board computer

A VNC server is installed to the Raspberry Pi for the purpose of remote control. A virtual desktop is displayed
at the PC via the VNC client, thus permitting remote control and remote maintenance of the Raspberry Pi.
The download link is included in the technical documentation:

..\CompactTrainer_|40\_Software\VNC\

Procedure

1. Check to see if you have a network connection from your PC to the data center (192.168.0.10). Use the
Windows command prompt with the PING command, for example.
2. Start the VNC viewer and enter the IP address and the port to be used for the connection:

VE UNC Viewer e |
VNC® Viewer VE
VNC Server: 192.168.0.10:1 -
Verschldsselung: {VNC Server trifft Auswahl v}

[ Info ... ‘ l Opticnen ... Verbinden
— Connect

3. The following warning may appear when started for the first time:

0 Unverschliisselte Verbindung

Die Verbindung zu diesem VNC Server ist nicht verschliisselt.
VNC Server: 192.168.0.10::5901

Thre Anmeldeinformationen werden sicher Gbertragen, aber alle
nachfolgenden, wihrend der aktiven Verbindung ausgetauschten Daten
kannen von Dritten abgefangen werden,

Diese Warnung nicht mehr anzeigen.

Fortsetzen ] [Abbrechen

A

W2 VNC Viewer - Verschlisselung ﬁ

— Next

4. Enter the password for remote control: raspberry.

V2 VNC Viewer B ==
— g <
V2 VNC Viewer - Authentifizierung RS N
\
VNC Server:  192.168.0.10::5901 :
Kennwort: ssescssse
OK | [ Abbrechen |
\ v
—__ ]
— OK
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Exercise 10: Localizing the Raspberry Pi single-board computer

Procedure
Upon delivery, the operating system of the Raspberry Pi single-board computer is set to English. System
language, time zone and the country setting for the WLAN can be selected with the help of remote control
via the VNC viewer during (initial) commissioning.

Establish a connection to the Raspberry Pi data center as described in exercise 9.
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— Menu — Settings

(s centim pmpperys) weweme ~lzix
o wman O = o ais]er
e
ar
@l #

e p

— Raspberry Pi configuration

The language of the user interface can be changed after clicking “Locale”.
[
'w-. wEmy f’ {

Faspoetry A st guaton

=T 00|

Npvten Setrattytwton Lemting LoM Ay

— Set time zone
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— The time zone is set by selecting a region, for example Europe, and a location, for example Berlin.

— OK

— Set the WiFi country code — Country: for example DE (Germany)
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9 Production process: getting started

Learning objectives
After completing this section:
e You’ll be able to read the workpiece’s product memory and write work order data to it.
e You’ll be able to operate the production system.
e You’ll be able to manufacture finished goods.
e You’ll be able to operate the data center.

Work assignments

1. Enter awork order with the RFID application for the USB reader and write the data to the workpiece’s
(roller’s) digital product memory.

2. Operate the production system in the demo mode (continuous operation without changing the digital
product memory).

3. Operate the production system in the automatic mode for one-off production of rollers with bearing hub.

Work aids
¢ Utilized hardware: MPS® TS Compact Trainer 14.0, compressed air supply, 24 V DC power pack, PC
o Utilized software:
— TIA Portal STEP7 V13 SP1 update 9 and higher
— TIA Portal WinCC Basic V13 SP1 Update 9 and higher
— S7-PCT V3.4 HF1 and higher
- LOGO!Soft Comfort V8.0 and higher
— Internet browser
—  VNC viewer
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Exercise 1: Order entry
Procedure: PC order entry
The work order is entered via a USB RFID reader-writer. Install the supplied driver as described in “Quick-
Install_USB_BaseDriver_03DE.pdf”.
\MPS TS CompactTrainer_140\Software\USB-Reader|

USB RFID reader-writer

Run the file: SampleApp_ilD_interface_prot.V4_VS2010.exe
. \MPS TS CompactTrainer_I40\Software\RFID-Applikation

LY RAD freof -]
Progreen  Optiam  Inftishze Reader
Martfy | Testdemso | Setings | Fase/Wite | CP Factory 14,0 Compact Tramer

Sate Ot} 0 Order [Uira 32y 0
Evor (Byte): 0 Cuetomer {Rng):
Lloer 1D Lkt 16} 0 Ewgy W) (Vg3
Rep 1 Sep 1 Timestarce
Task Bjte) 0 Task (Byte) 0 COrder entyy
0101 1500 00 00.00
Pararetar (Byte) 0 Pararseter {Dyte) 0
Order st
Q02 Sep & 01.01 1500000000 24
Task Bra} o Task Byte) 0 Chnde ot
0101 1500000000 2
Parameter (Byte) 8 Parameter Syte) 0

Order entry data values are displayed in popups.

Program functions

Function Description

Read Read RFID data from the workpiece tag
Write Write RFID data to the workpiece tag
Cancel Cancel the write or read operation
Load Loading a parameter record

Save Save a parameter record
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Work order data in digital product memory

Variable Data values Description
State 0 = not programmed Status of the production work order
1-4=next step After production has been completed the state byte must be reset
30 =work order completed from the value “30” back to “1”, in order to conduct a new
production process with the workpiece.
Error 0 =no errors Error status of the production work order / workpiece
1 =drilling error
2 = insertion error
3 = magazine empty, manual workstation
User ID 1...32767 Logged on user
For example 12301 = John Doe, 12303 = Jane Doe
Or 0-4,294,967,295 Work order number, consecutive
Customer 31 ASCII characters Customer name
Energy 0-4,294,967,295 Energy consumption [mW] for the production work order
Steps1-4 Work order steps, freely configurable
Task: Parameters:
1 =drill Drill: number of drilling strokes (1, 2)
2 = insert the bearing hub Insert bearing hub: 1 = aluminum, 2 = plastic, 3 = steel
3 =discharge workpiece Discharge: 1 = after RFID, 2 = at light barrier
4 =reserved
Timestamps Order entry Work order entry
Order start Beginning of work order processing
Order end Completion of the work order
© Festo Didactic  Workbook — On the way to Industry 4.0
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Sample parameter record 1: drill = 1 x, insert = 1 (aluminum), discharge = 1 (at RFID at end of conveyor)

[ RFID == o ===

Program  Options  Initialize Reader

| Identify | Textdemo | Settings | Read/Wiite | CP Factory | 14.0 Compact Trainer

State (Byte): 1] Order (Ulnt32): 815
Error (Byte): 0 Customer (String): demal
User ID (Uirt 16): 0 Energy [mW] (UInt32): |0
Step 1 Step 3 Timestamps
Task (Byte): 1 Task (Byte): 3 Order entry:
o cter (Byte) 1 P cter (Byte) 1 01.01.1500 00:00:00 |
arameter (Byte): arameter (Byte):
) ' Order start:
Step 2 Step 4 071.01.1500 00:00:00 |
Order end:
Task (Byte): 2 Task (Byte): 0
Byte) (Bte) 01.01.1500 00:00:00 |
Parameter (Byte): 1 Parameter (Byte): i}

(] [ (e  [m][e=]FESTO

1-00-00-00-01-01-02-01-03-01-00-00-00-00-03-2F-00-00-00-00-00-00-00-
00-64-65-6D-6F-31-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-
00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-
00-00-00-00-00-00-00

Port not valid!

«.\MPS_TS_CompactTrainer_I40\Software\RFID-Applikation\ demo2_parameter.txt

Sample parameter record 2: drill = 2 x, insert = 2 (POM), discharge = 2 (at light barrier at end of
conveyor)

¥ RFID e[ 3]

Program  Options  Initialize Reader

| Identify | Textdemo | Settings | Read/Wite | CP Factory | 14.0 Compact Trainer

State (Byte): 1] Order (UInt32): 215
Error (Byte): 0 Customer (String): demo3
User ID (Uint16): 0 Energy [mW] (UInt32): |0
Step 1 Step 3 Timestamps
Task (Byte): 1 Task (Byte): 3 Order entry:
o ot (Byte) 5 o ter (Byte) 5 071.01.1500 00:00:00 |
{ . { X
arameter (Byte arameter (Byte Order start:
Step 2 Step 4 01.01.1500 00:00:00 |
QOrder end:
Task | : 2 Task | : 1]
ask (Bte) ==k (Byte) 01.01.1900 00:00:00 [=
Parameter (Byte): 3 Parameter (Byte): ]

(o ] [ (o] [iw][se]FESTO

9-00-00-00-01-02-02-03-03-02-00-00-00-00-03-2F-00-00-00-00-00-00-00-
00-64-65-6D-6-33-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-
00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-
00-00-00-00-00-00-00

Port not valid!

«..\MPS_TS_CompactTrainer_l40\Software\RFID-Applikation\ demo2_parameter.txt
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Sample parameter record 3: drill = 1 x, insert = 3 (steel), discharge = 2 (at light barrier at end of
conveyor)

£ RAD fo o =]
Program  Options  Initialize Reader

| Identify | Textdemo | Settings | Read/Wiite | CP Factory | 14.0 Compact Trainer

State (Byte): 1 Order (UInt32): 815
Emor (Byte): 0 Customer (String): demo3
User ID (Uirt 16): 0 Enengy [mW] (UInt32): |0
Step 1 Step 3 Timestamps
Task (Byts): 1 Task (Byte): 3 Order entry:
o ot (Byte) ] o ter (Byte) 2 01.01.1500 00:00:00 |
{ . { X
arameter (Byte arameter (Byte Order start:
Step 2 Step 4 01.01.1500 00:00:00 |
Order end:
Task (Byte): 2 Task (Byte): 0
Byte) (Bte) 01.01.1500 00:00:00 |
Parameter (Byte): 3 Parameter (Byte): 0

| [ me J[ew ] [w][se] FESTO

01-00-00-00-01-01-02-03-03-02-00-00-00-00-03-2F-00-00-00-00-00-00-00-

00-64-65-6D-6F-33-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-
00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-

00-00-00-00-00-00-00

Reader ID 77601, driver ver 16.76 present.

«.\MPS_TS_CompactTrainer_I40\Software\RFID-Applikation\ demo3_parameter.txt
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Procedure: order entry at an Android smartphone

The RFID app can be made available to testers.
Send us your Gmail address via the following QR code:

OF0)
O]

Note:
After production has been completed, the state entry must be reset from the value “Finished” back
to “Next step: 1”, in order to conduct a new production process with the workpiece.

Sample parameter record 1: drill = 1 x, insert = 1 (aluminum), discharge = 1 (at RFID at end of conveyor)

$ ¥ .465%009:12

MPS TS Compac...

Bitte einen RFID-Tag berdhren, um thn zu lesen ode

auf Schrelbmodus klicken, um in den Schrelbmodus
zu wechseln
SCHREIBMODUS
1a Nachste h v
Fehl Kein Fehler -

Benutzerkennung 0

Tasknummer #1 Bohren =

Parameter #21 Ix v

Einfegen det

Tasknummer #2 (aaernske -
Parameter #2 Aluminium v
Fasknummer #3 Werkstilckausgabe v
Parsmeter #3 Nach RFID v
Tasknummer #4 Nichtt v
Parameter #4 Nichts v
Auftragsnummaer 521

Kunde demo1

Auftragseingobe 09.01,2017 17,0217
Auftragsbeqinn 09.01.2077 17:02.41:270

de 09.01.2017 17:02:58:758

Auftrag

Energlevarbrauch [mwh) b299
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Sample parameter record 2: drill = 2 x, insert = 2 (POM), discharge = 2 (at light barrier at end of
conveyor)

MPS TS Compac...

Bitte einen RFID-Tag beruhren, um ithn zu lesen oder
auf Schreibmodus klicken, um In den Schreibmodus
U wechseln

SCHREIBMODUS

Status Nachster Schntr 1 -

Fehlar Kein Fehler v
Benutzerkennung 123

Tasknummer #1 Bohrer v

Parameter £1 2X v

Einlegen der

Tasknummer 82 Lagemibe -
Parameter £2 POM v
Tasknummer #3 Werkstiickausgabe  «
Parameter #3 An Lichtschranke v
Tasknummer &4 Nichts v
Parameter #4 Nichts v
Auftragsnummer 815

Kunde demo?2

Auftragseingabe 09.07.2017 17:05:57:965
Auftragsbeginn 09.01.2017 17:06:19:523
Auftragsende 09.01.2017 17:06:40:615

Energleverbrauch [mwh] 238

© Festo Didactic  Workbook — On the way to Industry 4.0



MPS® TS Compact Trainer 14.0

Sample parameter record 3: drill = 1 x, insert = 3 (steel), discharge = 2 (at light barrier at end of
conveyor)

Bitte einen RFID-Tag beruhren, um ihn zu lesen oder
auf Schreibmodus klicken, um in den Schreibmodus

zu wechseln

SCHREIBMODUS

Status Niichster Schritt 1 -
Fehler Kein Fehie d
Benutzerkennung 0

Tasknummer £1 Bohren -
Parameter #1 1% -

Elnlegen der

Tasknummer £2 Lagemabe >
Parameter #2 Stahl ~
Tasknummer #3 Werkstiickausgabe -
Parameter #3 An Lichtschranke v
Tasknummer 24 Nichts v
Parameter 24 Nichts v
Auftragsnummaer 815

Kunde demo3

Auftragselngabe 09.0Y,2017 17:06:10:355
Aufiragsbeginn 09.01.2017 17:06:51:396

Auftragsende 09.01.2017 17:07:14:709

Energleverbrauch [mwh) 622
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Exercise 2: Starting the demo sequence

Procedure: setting up the production system

Check power supply and compressed air supply.

Remove workpieces at transfer points between modules and from the conveyor before manual reset.
The gravity-feed magazine for the insertion module must be filled with 10 steel bearing hubs.

At least 7 but no more than 10 aluminum bearing hubs must be loaded into the left gravity-feed
magazine at the manual workstation and at least 7 but no more than 10 POM bearing hubs (black
plastic) must be loaded into the right gravity-feed magazine.

5. Start the resetting process. The resetting process is carried out after clicking the RESET button.

A w bR

Procedure: Starting the demo sequence
The work order data don’t have to be written to the workpiece’s digital product memory in order to produce
the demo workpiece!
A product is produced, namely a bearing roller with steel hub.

1. Start the station’s work sequence. The process is started after clicking the “Demo” button.

2. Place a workpiece onto the belt at the beginning of the conveyor (between the light barrier’s emitter and

receiver).
e

3. The workpiece is transported to the RFID reader at the beginning of the conveyor in the creep speed
mode, and is then stopped. The parameter record for the demo work order is loaded to work order
memory (see sample parameter record 3).

4. The unfinished roller is then transported to the drilling module and is stopped there at the module’s
light barrier. The drilling process is executed once.

5. When machining has been completed, the workpiece is transported to the insertion module and is
stopped at a defined position by the flat stopper cylinder. The steel hub is removed from storage by the
insertion module and is precisely inserted into the unfinished roller.
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6. The workpiece is stopped at the RFID writer/reader and status and timestamps are written to its

7. The finished product is transported to the end of the conveyor up to the light barrier and the conveyor
belt is stopped.

Yy |

8. If the demo sequence is not interrupted, the workpiece is returned to the beginning of the conveyor
after 7 seconds.

9. The workpiece is stopped again at the beginning of the conveyor and the demo sequence is started over
after an additional 7 seconds.

Notes

¢ The demo sequence can be stopped at any time by pressing the emergency stop button
or by clicking the “STOP” button.

e The workpiece may only be removed from the conveyor belt after it has been stopped!

¢ Asimulated sequence without specifying any work order data in product memory can
be started by clicking the “DEMO” button.
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Exercise 3: Starting a production work order
Procedure for starting the process sequence using the workflow for the manual workstation
The work order data have to be written to the workpiece’s digital product memory in order run a production
work order (see work order entry)!
A bearing roller with aluminum hub will be produced, for example (see sample parameter record 1).

1. Start the station’s work sequence. The process is started after clicking the “AUTO” button.
2. Place a workpiece onto the belt at the beginning of the conveyor (between the light barrier’s emitter and
receiver).

3. The workpiece is transported to the RFID reader at the beginning of the conveyor in the creep speed
mode, and is then stopped. The parameter record for the work order is loaded from digital product
memory to work order memory.

4. The unfinished roller is then transported to the drilling module and is stopped there at the module’s
light barrier. The drilling process is executed once, for example.

5. When machining has been completed, the workpiece is transported to the manual workstation module

and is stopped there at the module’s light barrier.

Fs

6. Remove the workpiece from the conveyor and set it into the indicated tray position at the manual
workstation (left).
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7. The left LED at the pick by light module’s gravity-feed magazine for the aluminum bearing hubs light up

for withdrawal from storage. Remove the aluminum bearing hub and insert it into the roller.
Ve . I

Caution: the workpiece is transported further automatically!
9. The workpiece is stopped at the RFID writer/reader and individual production data are written to its
memory.

10. The finished product is transported to the end of the conveyor up to the light barrier and the conveyor
belt is stopped.
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© Festo Didactic

11. The finished product can now be removed.
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Exercise 4: Using the data center

Prerequisite
Establish a connection with the Raspberry Pi data center via remote control. The procedure is described in
exercise 9 of section 8, “Commissioning”.

[ Tastatur- und Mausfreigabe
)
Bildsehirmfreigabe

WNCClient N S~ VUNCServer

Netzwerk/Internet

Support Kunde
Checking data communication with the LOGO mini control system

If remote maintenance connection has been successful, the desktop of the Raspberry Pi is displayed at the

host computer, from which it can be remote controlled.

— . 4

e
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Starting the “HAL.exe” sample program
The “HAL” program must be started or already running for data to be cyclically read out of the LOGO. The
program is a C++ program which can be executed in the terminal.

el e ee—__,ee e e e
1%

- a Moo - U =4 0N 1802

B i@raspbernypi: ~ (=1[e] ]

And thus the terminal for the Raspbian user interface is opened and the command line for starting the

program is entered: sudo ./workspace/HAL/Debug/HAL & — Enter
— Pi@rzsphermypi: ~ =[]

[+]
A
itsplatz Rasi

The keyword “sudo” means that the program is running as an administrator. The rest of the text is the path
to the .exe.

After the software has been started successfully terminal output appears, for example “ Version 0.9, as well
as information indicating how to exit the program: STRG+C.

If a date has been saved to the database for setting system time, this is acknowledged by the message
“xxxx Set Time ****” and a display of the time. Time can be set via the Raspberry website at
http://192.168.0.10. LOGO time is set actively with “Set Time” and is additionally made available in the
network by means of NTP.
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Data center website
Connection can be established with the website of the data center by means of:
e Network access via LAN
e WLAN connection with smartphone, tablet etc.
e Remote control via VNC LAN or WLAN.

0
+RPI Daten Cente_r WLAN

> Raspberry Pi2

b

g &

b=

< Soustenryh

2

= _—
o I —

@ £ ®
WLAN e WLAN

Mobile
Device

Switch

LAN
-)

Accessing the data center

The Raspberry Pi is equipped with a preinstalled Apache web server. This makes it possible to make
websites available within the network. The data center’s website can be accessed at http://192.168.0.10.
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FESTO
+RPI Data Center Sprazha wahien [DE V|

Ubersicht Time Sync  Archiv. Meldungen  WLAN

Aktueller Lagerbestand

Eitie beachien Ske. dass nur die PUlssénde O 1 oder 7 erkarnt warden konnen

7 7

T —

ALU POM

The main functions, the stock levels of the manual workstation and the language switching option (DE/EN)
are displayed in the overview page.
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You can set time at the Raspberry Pi (HAL.exe automatically sets LOGO time simultaneously as well), and
you can read out and display the archived statuses of the LOGO.
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10 Maintenance and care

MPS® stations are maintenance-free for the most part. The following components should be cleaned at
regular intervals with a soft, lint-free cloth or brush:

e The lenses of the optical sensors, the fiber optics and the reflectors

e The active surface of the proximity sensor

e The entire station

Note
Do not use aggressive or abrasive cleaning agents.
11 Additional information and updates

Further information and updates to the technical documentation of the MPS® stations can be found on the
Internet at:

www.festo-didactic.com — Service — MPS® mechatronic systems
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