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Introduction

Digitisation in industrial production
calls for stronger networking and
smarter information at all levels of
production. With fischertechnik
Training Factory Industry 4.0,
these digitisation activities can be
simulated, learned and applied on a
small scale before they are
implemented on a large scale.

A highly flexible, modular, inexpensive and robust training and simulation model
which is extremely easy to use.

The fischertechnik learning environment can be used to learn about an
comprehend Industry 4.0 applications in vocational school and training
applications, and can also be used for research, teaching and development at
universities in companies and in I@&pdrtments. The simulation depicts the

ordering process, the production process and the delivery process in digitised
and networked process steps.

It consists of factory modules like storage and retrieval stations, vacuu
suction grippers, highay warelouse, multprocessing station with kiln, a
sorting section with colour detection, an environmental sensor and a pivoti
camera.

After workpieces are ordered via the dashboard in the fischertechnik cloud,
they go through the individual factory moduld®e current status is shown in
the fischertechnik cloudlhe integrated environmental sensor reports values
for temperature, humigit air pressure and air quality. The camera sees the ‘
entire system through the vertical and horizontal pan range and can thus b
used for wekbased remote surveillance. ‘
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Individual workpieces are tracked using NFC (Near Field Communication):
uniqueidentification number (ID) is assigned to each workpiece. This enables
traceability and visibility of the current status of the workpieces in the
machining process.

TheTraining Factory Industry 4.0 can be controlled by a SIMATIC1S@0
programmabldogic controller (PLC) made by SIEMENS (not included in the
scope of delivery for theraining Factory Industry 4.0).

Note:Control systems from other manufacturers may also be liked, the
source codes can be imported to create fhgrams, depending on the
controller used. These are available at:
https://github.com/fischertechnik/plc_training_factory 24v/tree/master
/[PLC_SCL_sources

A TXT controlleserves as MQTT broker and interface to the fischertechnik
cloud. MQTT (Message Queuing Telemetry Transport) is an open message
protocol that enables the transmission of data in the form of messages between
devices.

Communication between the PLC anddoxiroller is carried out using an 10T
gateway via OPC UAPC UA (OPC Unified Architecture) is a standard for
exchanging data across different platforms.


https://github.com/fischertechnik/plc_training_factory_24v/tree/master/PLC_SCL_sources
https://github.com/fischertechnik/plc_training_factory_24v/tree/master/PLC_SCL_sources
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New additions tdl'raining Factory Industry 4.0 include:

Industry 4.0 New developments Torining Factory Industry 4.0
‘ The popular, fulbputomated fischertechnik factory

simulation is the basis for developifigaining Factory
Industry 4.8.0.Here is a link to a video for anyone
interested in the simulation, or anyone just getting started
working with itThe video provis a good overview of how
the system works:

https://youtu.be/BApxuYIsT_w

The vacuum suction gripper fits the stacker crane with workpieces. This stores
the workpieces in the high bay, sorted by colour Next, the workpieces are
brought to the mulprocessimg station where they are processed. Then the
machined workpieces are sorted by colour in the sorting line and transported
to storage locations. From there, the vacuum suction gripper transports the
workpieces back to the higbay warehouse. This is mever-ending,

repetitive cycle.

Additional input/output station with quality control

Sensor station with integrated camera and environmental sensor
A SIEMENSPS SIMATIC SIA00 as controller ,
(not included in the scope of delivery for Tinaining Factory Industry 4.0)“

Example programs written in standard language for SIMATIG(H7
Connecting to the fischertechnik cloud

A TXT controlleas MQT broker and interface to the
fischertechnik cloud

loT gateway (Raspberry Pi) with NdRIED

Using NFC/RFID to identify workpieces

Integrated WiFi router
Presenting and using data on a dashboard in the fischertechnik cloud
Displaying data anchlibrating the stations in a NodED dashboard

Displaying the current system status via a traffic light
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The individual innovations are explained in more detail in the following chapters.

The following variants are still available for Learning FactoB4¥.

1 554868 earning factory 4.0 24V
Learning Factory 4.0 24V without PLC and without PLC connection board.

1 560841 earning Factory 4.0 24V with PLC connection board
Learning Factory 4.0 24V without PLC but with PLC connection board and gpdesktsppply
24V, 280W. A separate PLC can be connected via the PLC connection board.

1 56084Qearning Factory 4.0 24V compl. with PL-C58D
Learning Factory 4.0 24V complete with PLC5&TF with PLC connection board and a desktop pov
supply 24V, 280W.

Software for the SIEMENS PLC SIMATIC S7-1500

The SIMATIC S¥500 is programmed using version 16 of the TIA portal and the programming language str
text (ST or SCL)

Software for TXT controller: C/C++ API programming interface

The software applicains are written in C/C++ and are already loaded on the controller in theaeady
start statusThe corresponding C/C++ library and the API are published on Github:
https://github.com/fischertechnik/plc_training_factory 24v.

This library can be used to tericustomised C/C++ programs for the learning factory.

Software for the 0T gateway

A finished NoddRED application is already loaded onto the 10T gateway.

NodeRED is available here as opgwurce software from the OpenJS Foundation:

https://nodered.org.

First steps

Once you have carefully unpacked the Learning Factory 4.0 and re

the transport lock, carry out a visual inspection to see whether \
components have become loose or damaged durargsport. Attach / \

any loose components back in the right place. Check whether all ci ,
and hoses are connected. You can connect-cmmected cablesi

correctly with the aid of the assignment diagrams.
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554868 Learning Factory 4.0 24V
Connect the Leaing Factory adapter boards to
the PLC. This can be done using either flat ribbon
cables at the corresponding -pdle ST1
connectors or via the terminals.

Note: For further details on the assignment diagrams, s
chapterAssignment diagrams for the tacy modules

560840 Learning Factory 4.0 24V compl. with PLC S7 -1500

Note that in the case of the Learning Factory with
PLC, the Learning Factory has already been
calibrated on delivery. Please check the serial R
number of the PLCnpthe.g. RS1001r BN W s
model and on the PLC connection board). It is b
essential that the PLC and the corresponding
model are only connected with the same serial
number. This is the only way to ensure that the
calibration data match.

560841 Learning Factory 4.0 24V with PLC connection
board

Mount the PLC on the tdyat rail on the PLC connection board and t
the PLC with this.

Note:For further details on the assignment of the PLC connection b
see the chapteAssignment diagrams for the factory modules :
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560841 Learning Factory 4.0 24V with PLC connection board and
560840 Learning Factory 4.0 24V compl. with PLC S7 -1500

Connect the PLC using the two cables provided. The connections are marked (1) and (II) on both the m:
and the PLC connection board.

Note: For further details on the assignment of the connection cables, see the chsgitptment diagrams
for the factory modules

Connect the PLC SIMATIGI®SDO0 to the nano router-Tikk using one of the network cables provided and use
the secondhetwork cable to connect the PLC to the IOT Gateway (Raspberry Pi 4), see illustration.

Note:Refer also to the chaptéletwork structure of the factory
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Now prepare the 24V power supply for the Learning Factory 4.0:

554868 Learning Factory 4.0 24V

Please use an external 24V power supply (min. 10A recommended). This power supply is not included in
scope of supply of this variant.

560841 Learning Factory 4.0 24V with PLC connection board and
560840 Learning Factory 4.0 24V compl. with PLC S7 -1500

The 24V power supply is connected via tpelé connection on the PLC board. Now plug the 24V power
supply into the socket.

Check the fuses on the PLC connection board. The six LEDs at the edge of the PLC connection board nc
have to light up green.

Switch the PLC and the TXT controller on (ON/OFF) to test them. If everything is working, the display shc
start up, the PLC and the TXT controller boot and the control lamps light up.

Finally, equip the highay shelf with the 9 empty black containamsvided.

560840 Learning Factory 4.0 24V compl. with PLED87

With this variant, the following chapters can be skipped and the factory can be pu
explained in the chapt&onnecting the Learning Factory 4.0 to the internet

ation as

10
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The individual factory components

This chapter introduces the individual factory components and briefly explains their function.

What are robots?
The Association of German Engineers (VDI) defines industrial robots in VDI Guidelin®IR866: as

Rl ndustri al robot s a-daes motion nvaehines avhokeymowempents with eegpéce
to movement sequence and paths or angles are freely programmable and, if necessargsdeddr.e.,

without mechanical or human intervemioThey can be equipped with grippers, tools or other means of
production and can perform handling and/ or mant

Vacuum Suction Gripper 24V (VGR)

threeedimensional space.Workspace: >axis
270°, Yaxis (forward/backward) 140 mmaxs
(up/down) 120 mm. The 3D vacuum st
gripper, thereforgis an industrial robot that ¢
be used for handling tasks. The vacuum gr
picks up workpieces and move them with
working space. This

working space is based on the robot ces
effector can workvithin.

In the case of the vacuum suction pad, the vacuum unit is the effector and the wor

The 3axis robot with vacuum suction grip
positions workpieces quickly and precisel ‘

Buttons

corresponds to a hollow cylinder whe C
rotation.
The geometric shape of the working space is basedekitiematic structure, which is sl ©omPresser
in the illustration and which is composed of a rotary and two translational axes.
The typical work order for this kind of robot can be subdivided into the following wc H

S Positioning of the suctiagripper on the workpiece Cylinder

$ Mounting the workpiece

$ Transporting the workpiece within the work area J

S Depositing the workpiece )
Positioning the suction gripper or transporting the workpiece can be defined asto{p 3/2way solenoid
a continuous path. Cantling the individual axes takes place sequentially and/or in p¢ valve ica
influenced by workspace obstacles that exist in the workspace or by predefined . ns.
suction gripper is controlled using a-8/8y solenoidralve and two coupled pneumati ( 7 ‘ate
vacuum pressure. (@)

11
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Automated high -bay warehouse 24V (HBW)

What is a higkbay warehouse?

A highbay warehouse is a storage
area that saves space and allows
computeraided storage and retrieval
of goods.In most cases, highay
warehouses are designed as pallet

_Hiahbgv operatina vic

High bay Phototransistor

rack warehouses. This
standardisation ensures a high
degree of automation and allows for Buttons

connection to an ERP system
(enterprise resource planning). High
bay warehouses include

Very efficient use fospace and a large required investmestiacker cranes store and
retrieve goods that are then moved into an alley, which is located between two ro
high-bay shelvesThis area is part of the p@one where the goods are identified. Goo
are providedand delivered to the stacker crane via conveyor technology, such as ¢
conveyors, roller conveyors or vertical conveyors. No one should be present in this i
the storage and retrieval machines are automated. In the case of the automated hig
aconveyor belt transports the goods.

Convevor techniaue with

Mini motor

Encoder engine

Environment sensor

The environmental sensor was built on the base plate of thdajgivarehouse for space
reasons.The electrical connections, however, are on the TXT controller.

=

12
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Multi -processing station with kiln 24V (MPO)

The workpiecautomatically passes
through several stations that
simulate different processes in the
multiprocessing station with kiln.
Different conveyor technologies,
such as a conveyor belt,

turntable and aacuum suction gripper are used. The machining process starts with the
To initiate processing, the workpiece is placed on the oven pusher. In doing sc
photoelectric barrier is interrupted, which causes the kiln door to open and then retra¢ Phototransistor
kiln slider. At the same time, the vacuum suction gripper, which brings the workpiece

turntable after the firing process, is requested. Following the firing process, the kiln gate ’
opened and the oven slide-egtended. The positioned vacuunction gripper that is already
in place picks the workpiece up, transports it to the turntable and places it there. The turr ~ —~
positions the workpiece under the miller, lingers there for the machining time and then 1 ( (C)
the workpiece to the pneumatigalictuated ejector. The ejector pushes the workpiece or Y @
the conveyor belt, which conveys the workpiece to a photoelectric barrier and then t Vacuum
sorting systemPassing through the photoelectric barrier causes the turntable to return tu s
original pogion and for the conveyor belt to stop with a time delay.

The program runs in parall&he system is divided into the three uitb1, vacuum suction
gripper, and turntablel'he individual processes communicate with one another, ensuri
forinstance, that no collisions occur.

For example, the kiln triggers the movement of the vacuum suction gripper at two poi
the program sequence, which ensures that the vacuum suction gripper is not only in the
spot at the right time, but also thidoes not reach into the void. Likewise, the turntable
activated after the workpiece has been deposited by the vacuum suction gripper.

Mini motor

Kiln slider

Buttons

Compressor

Cylinder

y
2

3/2way solenoid
valve

13
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Sorting line with colour recognition 24V (SLD)

The sorting line with colour
recognition is used to
automatically separate
workpieces of different
colours. Components with
the same geometry but of
different colours are fed to
the conveyor belt via a
== colour sensor

Colour recognitiop

Compressor

Cylinder

-

3/2way solenoid

Bearing locations

and then separated by colour. A motor drives the conveyor belt and an impulse s valve
measures the conveying path. Pneumatic cylinders, which are assigned to
corresponding storage locations and operated by solenoid valves, eject the

workpieces. Severaphotoelectric barriers control the flow of the workpieces an —

whether there are workpieces in the storage locations.

Buttons

Colour detection is carried out using an optical colour sensor that emits light,
determines the colour of a surface based on reflections from the surface. Thus, the ¢
sensor is strictly a reflection sensor that indicates how well a surface efight. The
measured value of the sensor is therefore not proportional to the wavelength o
measured colour and assigning colour coordinates or colour spaces (for example R Phototransistor
CMYK) is not possible. 1 n adtdhéd iommnhj ot _ ca
and the distance of the object from the sensor affect the quality of the reflection. T

why it is critical that the colour sensor is protected from ambient light and the surfac
the objects are comparable.

Colour sensor

It is also impdant that the sensor is installed perpendicular to the surface of the obj
Distinguishing among the coloured workpieces is done in thresholds that compar
measured valuesf the individual colours against each other. Since the value range
different colour sensors differ, these limit values must be adjusted. i
Both the process and the conveyor belt start if a workpiece is placed on the conveyc: ven
and the workpiece interrupts the photoelectric barrier. For a colour to be recognised, the
workpiece passes through a darkened lock in which a colour sensor is installed. During
this time interval, the minimum value of the measured colour valdetermined and
assigned to the workpiece. In the time required for the workpiece to pass the colour
sensor, the previous minimum value is compared with the current measured value, which
may then replace the earlier measured value.

The photoelectric barrier, which is located before the first ejection point, controls whether
14
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a workpiece is ejected. Dependiron the detected colour value, the corresponding
pneumatic cylinder is tirnéelayed triggered after the workpiece interrupts photoelectric
barrier. Next, the pulse button is activated. It registers the rotation of the gear that drives
the conveyorUnlikea timebased delay, this approach is robust in withstanding conveyor
speed fluctuationsThe ejected workpieces are fed through three slides to the respective
depositories.

The storage locations are equipped with photocells that recognize whether thgesto

location is filled or not. However, the photocell cannot determine how many workpieces
are in a storage location.

15
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Environmental station with

surveillance camera 24V (SSC)

The environmental station with
surveillance camera is used to record
measured valuesvithin the factory. The
mobile camera station is located on the
multiprocessing station and visually
monitors the system.

The new envinomental sensor and a photo
resistor allow the air temperature,
humidity, air pressure, air quality and
brightness to be measured. The valaes
displayed graphically.

Photacresistor,
environmental
sensor

The camera can be rotated using a virtual joystick and
can be tilted tanonitor the factory. The images are also
displayed on the monitor screen.

The different sensor data is controlled on an ongoing
basi s on a user i nterf s
movement axes of the camera can also be controlle
here. A LEDisplay indicates when the set limit values
have been exceeded. The red LED always lights up wh
an image from the camera is being transferred to the
cloud.
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Surveillance camera in the multi  -processing station p

The t werockssinglcentre rd surveillance
camer af modul es have b
overall module at the factory. The advantage here i
that the camera is at the highest point in the factory
and can thus monitor the entire system. The
surveillance camera also has a

visual indicator (red light).

Blinking indicates images are

being recorded.

- bt - Control lamp red
Environmental sensor and photo resistance in high -bay warehouse
The environmental sensor and phatsistor are
located on the higlhhay module. Both of them are
connected to the TXT controller,

Input/output station with colour detection and NFC Reader 24V (DPS)

The in and output station consists oftatal of 3
work areas:

S The input and output unit
S Colour recognition
S The NFC reader

17
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The photoelectric barrier at the input station detects whether a workpiece to be stored in
it is presentlf this is the case, the information is sent to the

continuing program (vacuum suction gripper picks up the workpiece).

Before the workpiece is processed any further, the colour sensor determines of the
workpiece colour.

After colour detection, differerdata are assigned to the workpiece. To detect a
wor kpi ececes colour, the vacuum sucti on

Corlour sensor

First, all data in the memory is deleted and the workpiece marked

as raw. Phototransistor
The reader then writes data relevant to therkpeece on the

NFC tag NTAG2itBthe workpiece.

Important note:  An NFC tag has a unique [This cannot be changed. The NFC reader

If one or more workpieces are ordered, they will be sent to the output area after various tasks have been
out. Previously, additional production data for each workpiece could be stored in the available memory
NFC tag.

TXT controller with adapter board

The TXT controller and an adapter board to conneariigonmental sensor and photo
resistor are also located on the input / output station. The camera is also connected |
via a USB interface.

Adapter board

TXT controller

Factory status display

Three LEDs indicate factory status.

re ()

Green means alktations are waiting. Status display
means that at least one station is active.
Red means an error that must be acknowledged on the dashboard in the cloud

for theTraining Factory Industry ta@ontinue.

18
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Block diagram of the factory

| . |; The block diagramhows you
T G v how the individual factory
l ' 3) e components communicate

i i A with each other and how the

S system is integrated with the
Internet and the fischertechnik
o cloud. The block diagram also
g shows which information the

user can retrieve via his PC,
tablet or smartphoe.

In theTraining Factory Industry 4.0 24V, three different controllers communicate with one another, and
are connected to one another via a Switch/Router.

S PLC (process control of the model, PLC program)

S loT gateway (Nod&EDenvironment as adapter between OPC/UA and MQTT, dashboard to control
the model)

S TXT controller (fischertechnik sensors and connection to the fischertechnik cloud)
The PLC (not included in the scope of delivery) contains process control for the emting lkectory.

Since the MQTT interface in the PLC controller is not a standard interface, an additiGwtkeVedy
(Raspberry Pi) with a NodRED environment serves as an adapter to the MQTT intéffecLC acts as

a server, providing the data reaqdrto the 10T Gateway via the OPC/UA standard interface in the local
network.The loT Gateway then forwards the messages to the TXT controller.

The TXT controller serves as a gateway to the fischertechnik tmsd//www.fischertechnicloud.com

In addition, the components camera, RFID/NFC reader, environmental sensor, BME680 and a brightne
sensor are connected here and deliver data to the cloud.

Users can access the dashboard for the N&ED apptation in the 10T gateway via a web browser.

19
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Network structure of the factory

The following image represents the network structure and the standard IP addresses used:

PLC with 3 Ethernet ports

IP: 192.168.0.1
Subnet: 255.255.255.0
Gateway:192.168.0.252

IOT Gateway (Raspberry P

IP: 192.168.0.5
Subnet: 255.255.255.0
Gateway:192.168.0.252

TXT controller (wireless)
IP: 192.168.0.10

Subnet: 255.255.255.0
Gateway:192.168.0.252

nano Routell Plink (WR802N)
Hotspot Router Mode

Optional Browser PC
(Wired or wireless)

IP: 192.168.0.x
Subnet: 255.255.255.0
Gateway:192.168.0.252

[ EXC

: WISP
LANT 192.168.0.252

s 1

TheTraining Factory Industry dah be connected to wireless WiFi via a nano router TP link (WR802N) in
WISP mode (hotspot router mode) to a wireless WAN. The Ethernet interface of the nano router must ha
an IP address of: 192.168.0.252 and is connected to the PLC (IP: 192.86800. DafElway must have
IP:192.168.0.5, and is also connected to the PLC.

DHCP is activated on the nano router, ensuring that the TXT controller is always supplied with the same
address 192.168.0.10. Details on settings for the nano router are pnavidesg:ction Connectinigaining
Factory Industry 4400

NTP time synchronisation can also be completed via the Internet NVP server. Remote maintenance is n
possible.

20



fischertechnik

Commissioning and adapting the SIMATIC controller CPU1512SP

The next few pages showow to connect the programmable logic controller (PLC) SIMAT180870 the CPU
1512SP and how to load the program solution for complete factory operation.

This program solution is available as archiearningFactory 4 0 24V _V02.zdpite TIA Porlav16, and is
the standard solution for thEraining Factory Industry 4.0. However, the solution can also be adapted ve
easily. for example, it can be adapted to different configurations with different CPUs in the SIMATIC E
series, or with diffieent ET200SP input/output modules.

PLC )
CRU5125P-1' PN

192.168.0.1

The assemblies used in the standard configuration are shown here:

Medul Steckplatz | E-Adresse A-Adresse Typ Artikel-Nr.

» PLC 1 CPU 15125P-1 PN 6ES7 512-1DKO1-0ABO
DO1+2 2 e DQ 16x24VDCI0.5AST 6ES7 132-6BHO1-0BAD
DO3+4 3 3.4 DQ 16x24VDCI0.5AST 6ES7 132-6BHO1-0BAD
DO5+6 - 5.6 DQ 16x24VDCIO.5AST 6ES7 132-6BHO1-0BAD
DO7-14 5 7..14 DQ 4x24VDCI2A HS 6ES7 132-6BD20-0DA0
DO15-22 6 15..22 DQ 4x24VDCI2A HS 6ES7 132-6BD20-0DA0
DO23-30 7 23..30 DQ 4x24VDCI2A HS 6E57 132-6BD20-0DA0
DI1+2 3 1.2 DI 16x24VDCST 6ES7 131-6BHO1-0BAC
DI3+4 9 < DI 16x24VDCST 6ES7 131-6BHO1-0BAOD
DI5 10 5 DI 8x24VDCHS 6ES7 131-6BFO0-0DAO
Di6 11 6 DI 8x24VDCHS 6E57 131-6BFO0-0DAO
Al7-10 12 7..10 Al 2xU ST 6ES57 134-6FBO0-0BA1
End 13 Servermodul 6ES7 193-6PADO-0AAD

21
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The program solutions are available at:

https://github.com/fischertechnik/plc_training_factory 24v/tree/master/PLC_SCL_sources

Note:

This section describes an example of commissioning for BENNENBIMATIC SIA00 controller with CPU1512SF
If a different controller is used, then other software tools must be used to create, and load the programs,
operate theTraining Factory Industry 4.0.

The source codes can be imported to create tlogmams, depending on the controller used. These are availa
at:

https://github.com/fischertechnik/plc_training_factory_24v/tree/master/PLC_SCL_sources

Structure and operation of the CPU 1512%MN
Here is an overview of the elements of the CPU 181 P8SPwith bus adapter

SIMATIC
ET200SP

Profile rail unlocking mechanism

Label strips

LEDs for status and error indicators

LED for displaying supply voltage

Operating mode switch

Slot for the SIMATIC Memory Card

Connection for supply voltage (included in the scope of delivery)

Cable mount and attachment for port P3 of the PROFINET interface

LEDs as status indicatons the PROFINET interface to ports P1, P2 and P3
Port P3 of the PROFINET interface: RJ45 port on the CPU

Individual view of the bus adapter

Port P1 R of the PROFINET interface: RJ45 port to bus adapter BA 2xRJ45
Port P2 R of the PROFINET interfRdd5 port to bus adapter BA 2xRJ45

22
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Status and error indicators
The CPU 15129FPN and Busdapter BA 2xRJ45 are equipped with the following diagnostic LEDs:

QO o

®

R -

RUN/STOP LED (yellow/green LED)

ERROR LED (red LED)

MAINT LED (yellow LED)

LINK RX/TXED for the ports X1 P1 and X1 P2 (green LEDs on bus adapter)
POWER LED (green LED)

LINK RX/TXED for port X1 P3 (green LED on CPU)

SIMATIC Memory Card

A SIMATIC Micro Memory Card is used as the storage module for the CPUs. It is a spefoathafiesl memory
card which is compatible with the Windows file system.

The MMC must be inserted to operate the CPU, since the CPUs do not have an integnaeahdopdor the
programs. A common SD card reader is required to read/write the SIMATIC Memory Card with a laptop/P!
be used, for instance, to copy files directly to the SIMATIC Memory Card using Windows Explorer, or d¢
program data.

Note:We recommend only inserting or removing the SIMATIC Memory Card into/from the CPU when it is
down.

Operating mode switch
The operating mode switch can be used to set the current CPU operating mode. The operating mode sw
toggle switch wi 3 settings:

Setting Meaning Explanation

RUN RUN operating The CPU processes the user program
STOP STOP operatin| The CPU processes the user program
MRES Memory reset Setting to reset the CPU

STEP 7 Professional programmsadtware in the TIA portal

The programming tool STEP 7 Professional is used to program and load the SPSen SIMATIC S7
Program solutions for th&raining Factory Industry 4.0 have been created with version V16 of STEF
Professional in the TIA Pokta

Further details are provided in the SIEMENS handbooks at:
http://support.automation.siemens.com
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Resetting the controller and setting the IP address

Before you can load program solutions toShATIC S4500, you should reset it to default settings and set
IP address of the CPU 1512SP.

The following steps can be used to reset the CPU 1512SP to default settings.

- First, switch off the power supply to the controller and then remove the SINNAdrb Memory

Card inserted in the CPU 1512SP.

- To delete all program data from the SIMATIC Micro Memory Card in the CPU, you can simpl
the SIMATIC Memory Card into a common SD card reader and delete data on the card

Windows Explorer.

ol [ = | SIMATIC MC (D:) - O X
Home Share View 0
“ v 4 &0 > SIMATIC MC (D:) v O | Search SIMATIC MC (D) P

Name Date modified Type Size
## Quick access
SIMATIC.S7S 12/31/2011 11:00...  File folder
@& OneDrive | ] S7.J0B.S7S 12/31/201111:00 .. STSFile 1KB
g This PC EE Scan with Windows Defender...
&2 Share
&0 SIMATIC MC (D
SO ®) Send to >
SIMATIC.S7S
Cut
;;? Network Copy
Create shortcut
Delete
Rename
Properties
<
2items 2 items selected

- Then, insert the SIMATIC Memory Card back into the CPU 1512SP and switch on the powe

to the controller.

Note:We recommend only inserting or removing the SIMATIC Memory Card into/from the CPU when it is [
down. Otherwise, it may be damaged.

Note:You should not format the SIMATIC Memory Card, just delete the data.
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To be able to program a SIMATIG1S00 controller from a laptop/PC from the CPU, you will need a T(
connection.

It is important for the IP addresses of the two devices to match, to ensure the computer and SIMBI0C&Y
communicate with one artatr via TCP/IP.

First, we will show you how to set the IP address of a computer using a Windows 10 operating system.

- Mark the network symbol below in the taskM @ and then click  Network settings

VMware Network Adapter VMnet1
No Internet

Wi-Fi
Turned off

Network settings

V7 °

Wi-Fi Airplane mode

- In the network settings window that opens, chckEthernetand then click Change adapter

Optlons
¢ Startseite Ethernet
I Einstellung suchen - I VMware Network Adapter VMnet8
Kein Internet

Netzwerk und Internet
E VMware Network Adapter VMnet1

& Status Kein Internet

Unidentified network
% WLAN Kein Internet

I ¥ Ethernet
Verwandte Einstellungen

@ DFU
Adapteroptionen dndern
°® VPN A R 5
% Erweiterte Freigabeoptionen dndern
5> Flugzeugmodus Netzwerk- und Freigabecenter
«»  Mobiler Hotspot Heimnetzgruppe
Windows-Firewall
(@S Datennutzung
@ Proxy
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- Select the desired LAN connectionyou want use to connect the controller, then chck
Properties

/& Network Connections

4> & > Control Panel > Network and Internet > Network Connections

Organize ~ Disable this network device Diagnose this connection Rename this connection
o | Bluetooth Network Connection - Etherne* -
g Not connected ~ Uniden @ Disable ‘
x Bluetooth Device (Personal Area ... Intel(R) Status !
™ | Wi-Fi Diagnose
7 Not connected
X ld Intel(R) Dual Band Wireless-AC 82... Bridge Connections
Create Shortcut
Delete
Rename
Properties

- Now, select the Propertiesfor- internet protocol Version 4 (TCP/IRv4)

U Ethernet Properties X
Networking  Sharing
Connect using:
5 Intel(R) Ethemet Connection (4) 1219-LM

This connection uses the following items:

I3 VMware Bridge Protocol A
U File and Printer Sharing for Microsoft Networks

QoS Packet Scheduler

A Intemet Protocol Version 4 (TCP/IPv4)

[J 4 Microsoft Network Adapter Muttiplexor Protocol

2. PROFINET 10 protocol (DCP/LLDP)

4 Microsoft LLDP Protocol Driver v
< >
] [

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

OK || Cancel
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- Now you can use the following IP address, for instandé address: 192.168.0e9@ enter the

following- subnet mask 255.255.255en accept the settings by pressingOK

Internet Protocol Version 4 (TCP/IPv4) Properties X

General

You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically

(®) Use the following IP address:

IP address: | 192.168. 0 . 99 |
Subnet mask: | 255.255.255. 0 |
Default gateway: I ]

Obtain DNS server address automatically

(® Use the following DNS server addresses:

Preferred DNS server: [ . . . l

Alternate DNS server: [ . , ; ]

[Jvalidate settings upon exit Advanced...

[ ][ comee

Now, you can assign the #éldress to the CPU1512SP as shown in the following steps.
- Connect your laptop/PC directly to one of the three Ethernet interfaces on the CPU1512.

switch on the power supply to the controller.

- Now, start the Totally Integrated Automation Portal by double clicking -onTitA(Portal V16

%

'ﬂA Portal
V16
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Select- Online&Diagnosticand then open the Project view

T Siemens —ox

>

Totally Integrated Automation
PORTA

@ Accessible devices

Online &
Diagnostics

Project view

In the project navigation, select the previously set network card end&mline accessWhen
you click- Update available devices/ou will see the IP address (if already set) or the MAC
address (if the IP address has not yet been assigned) for the ¢cedi®MATIC ST500. Here,

select- Online&Diagnostics

"J& Siemens OX|

Project Edit View Insert Online Options Tools Window Help

53F T} | saveproject S EX O G ME B R ¥ coonline ¥ cooffiine o MM 2 o || [Search o | PORTAL
Project tree m 4
Devices
EE

~ i Online access

Totally Integrated Automation

Y Displayihide interfaces

» [ COM [Rs232/PPI multi-master cable] %
» [ Comset .
~ [ Intel(R) Ethernet Connection (4) 1219-LM L

2 Update accessible devices
B Display more information
~ [ plc [192.168.0.25]

.| Online & diagnostics

» (5 Card Reader/USB memory /| —

» g8 Software units
» gl Program blocks
» [ Technology objects
» [@ PLCtags
» [ PLC data types
» ['S online card data
» [ Intel(R) Dual Band Wireless-AC 8265
» [} Microsoft Wi-Fi Direct Virtual Adapter
» [} Microsoft Wi-Fi Direct Virtual Adapter 2=
» [ PCinternal [Local]
» [ PLCSIM [PNIE]
» [0 usB [s7UsB]
» [ TeleService [Automatic protocol detection]

& Properties I*_i..lnfo ‘ %} Diagnostics

FgxEEEd

28
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You will find Assign IP addressnder- Functions Here, enter
instance-

andyour SIMATIC ST500 will be assigned this new address.

the following IP address, fo

IP address: 192.168.0.1Subnet mask 255.255.25B8dw, click Assign IP address

74 Siemens —ox
Project Edit View Insert Online Options Tools Window Help Totally Integratad Automation
OF Yl soveproject @ X B B X s T ME B F coonline ¥ cooffine | fp MR 32 (| [Searchinproece | B PORTAL
Devices ]
. - m )
B » Diagnostics :
it a Assign IP address ES
¥ Functions g
< tml Orline access (o  PssioniPaddress =
(a0 5 . : =2
Y Displayhide interfaces Settime Assign IP address to the device @
™ iz » Firmware update
» L}l COM[RS232/PPI multi-master cable] L] e AR 1 Devices connected to an enterprise network or directly to the intemet must be appropriately —
» [} comset ] *19 ‘ = protected against unauthorized access, e.g. by use of firewalls and network segmentation. I;
~ [} Intel(R) Ethernet Connection (4) 1219-LM W, Reset to factory settings For more information about industrial security, please visit =
&2 Update accessible devices formekmenmor/caul iemen: &
1 Display more information = Saveserviceduta
~ (@ plc [192.168.0.25] | |
0| Online & diagnostics [ =
s ; 5
» 5@ Software units > H
g—a o MAC ad AC -64 -17 -9D -67 -Ad | essible device 2
» gl Program blocks &
- ]
» [ Technology cbjects =
» [ PLCtags IPaddress: 192 .168 .0 ] | |
» [ PLC data types Subnetmask: 255 . 255 . 255 .0 >
» [ online card data Loty ol
» [} Intel(R) Dual Band Wireless-AC 8265 ] o H
» ] Microsoft Wi-Fi Direct Virtual Adapter L] = SSuion 525 | |
» [} Microsoft Wi-Fi Direct Virtual Adapter <2 ] -
» [} PCinternal [Local] - AT B hasignibaddumsn
» [ PLCSIM[PNIIE] <] |_Ed T — =
— s ssign a device address to the module % Di =
» (8 usB [s7UsB] ) | viopeiucs | Info u_J Diagnostics
» [0 TeleService [Automatic protocol detection] ) J Gariaisl ” T “ Gamnila
» (3 Card ReaderiUSB memory [v _—
Sl 63][2.] @] [show sl messages

4 Portal view =2 Ovenview | &/ online & dia..

The-

Info-

i Scanning ford

completed for int.

Generalwindow provides messages on the status of address assignment.

@, Properties % Info

| ] Diagnostics

J General " Cross-references || Compile |
@B l Show all messages [71
1 Message Go to ? Date
Scanning for devices completed for interface Intel(R) Ethernet Connection (4} 1219-LM. Foun... 6/13/2020
The parameters were transferred successfully. 6/13/2020

Time
8:03:43 AM
8:05:01 AM

1
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Open the program solutions for theining Factory Industry 4.0

Open the program solutions for thaining Factory Industry 4.0 using the following steps.

- In the menu of the TIA portal, selectProject- Openand then Search

7A Siemens

Project ]Edit View Insert Online
[3F New... =
B [3 Open... Ctrl+0 Open project X
i ject...
rt grate project ) | Recantly ased
Close Ctrl+W Project Path
Delete project... Ctrl+E
H save Ctrl+S
Save as.. Ctrl+Shift+S [
Archive.. e
S 4
Project server 4
¥ Card Reader/USB memory b
| Memory card file » < i
Start basic integrity check [] Activate basic integrity check
Exit Alt+F4 ’ Browse ” Remove [ ] Open Il Cancel l
| I —

- Then, click the compressed V16 projectLearningFactory 4 0 24¥d select a target path on

your computer to unpack the project there.

@ LearningFactory_4_0_24V_ V02 13.06,2020 02:45 Siemens TIA Portal V16 compressed project 2.966 KB

Note:The program solutions are available at:
https:/github.com/fischertechnik/plc training factory 24v/tree/master
/PLC SCL sources
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Adapting the hardware configuration

The project is now open and will be displayed in the project navigation at left.

If your hardware components differ from thosthenprogram solutions, these components must be adjustec

the TIA portal.

To do so, first open the Device configuration

ierung\LearningFactory_4_0_24V_V02\LearningFactory_4_0_24V_V02

U4 Siemens - C:\Usersimde\Documents\Automati:

Project Edit View Insert Online
5F DY H saveproject @ ¥
Project tree

Devices

B

Options  Tools Window Help

X Dz T)ME B R coonline (¥ Go offline

MR x J

~ [ LearningFactory_4_0_24V_V02
B Add new device
g Devices & networks
~ 1§ PLC[CPU 15125P1 PN|

1§ Device i
4% Online & diagnostics
g Software units
g Program blocks

[ Technology objects

External source files
[ PLCtags
[ PLC data types

[ Watch and force tables

[ online backups
[ Traces

[ oPC UA communication

) Properties |} Info 1) | %] Diagnostics

Totally Integrated Automation
PORTA!

sapeq &

‘ General y” Cross-references H Compile

K e —

1 Path

Device proxy data
Program info

C supenvisions & alarms
E] PLCalarm text lists

Description Goto |? Errors

» [ Local modules
— Ungrouped devices
» 55 Security settings [v

Siemens - C:\Users\imde\Documents\Automatisierung\LearningFactory_4_0_24V_V02\LearningFactory_4_0_24V_)

Warnings

Time

Project Edit View Insert Online Options Tools Window Help .
i Totally Integrated Automation
5F Ch | saveproject & Y B X D:: ZME B R ¥ coonline (¥ cooffine 2 NI ¥ - ||
LearningFactory_4_0_24V_V02 » PLC [CPU 1512SP-1 PN]
Devices IE'? Topology view l@“ Network view Imf Device view I_IHEJ
. s — T
e e 1 - = 23
=) o i | : 3
f A== Y y =3
L R A I VI N N - H]
— N F TN e o LD S
~ [] LeamingFactory_4_0_24V_V02 [~ S PP PN QS 3
. =1 a
B Add new device : =( 8
s Devices & networks Sl | 2
~ [ PLC[CPU 15125P-1 PN] S ST A 7 AR e (2 e v e eSS T =
[ Device i Bsugruppentrige. ) -
% Online & diagnostics = ol
» [gg Software units °
» g Program blocks =
» [ Technology objects g g;
» 5} External source files (] i E
» [@ PLCtags i
& ag: 00 X
» L PLC data types 00 =
= = 00 &
» :,L Watch and force tables ; Go to topology view 8 8 ;
» (& Online backups o Go to network view 00 2
» [Z Traces 00 @
e =T Compile »|co
» [ oPC UA communication 00 —
5 Download to device )5 |
» (i} Device proxydata o i (]
? oad from device =
Frodamint § Go online ctrl+k g
C supervisions & alarms W Ak 3
= e ®
Z] PLCalarm text lists Online & diagnostics curliD a
» [ Local modules A i
> [
» [ Ungrouped devices <o [v]
e et 2 K3 T [5] [100% o] —s— .
> | Details view Up ]g Properties ‘|‘ji|nfo y”y Diagnostics [ v
4 Portal view X Crosseferences F11 B | v Project LeamingFactory_4_0_24V_V02 ...
j gFactory_4_0_24V_\
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You will then see a dialogue where you can select from compatible devices.

Change device — CPU 15T2SP-1 PN

Current device:

CPU 15125P-1 PN

6ES7 512-1DKO1-0AB( | _

V2.6 '

Article no.:
Version:

Description:

CPU with work memory 200 KB code
and 1 MB data; 48 ns bit operation
time; 4-stage protection concept,
technology functions: motion centrol,
closed-loop centrol, counting &
measuring; tracing; PROFINETIO L
centroller, supports RTIRT,

performance upgrade PROFINETV2.3,

3 ports, I-device, MRP, MRPD, transport
protocel TCP/IP, secure Open User

C ication, 57 ¢

Web server, DNS client, OPC UA:

< ]

Compatibility information

Information

New device:

[>]

CPU 15105P F-1 PN

Article no.: 6ES7 510-15J01-0AB0| [ =
Version: V2.8 [+]

Description:

Fail-safe CPU with work memory 150
KB code and 750 KB data; can be
used for safetyapplications; supports
consistent safety upload; supports
PROFlsafe V2; 72 ns bit operation
time; 5-stage protection concept,
technelogy functions: moticn control,
closed-loop contrel, counting and
measuring; tracing; Runtime options;
transport protocel TCPIIP, secure Open
User Communication, 57
communication, IP forwarding, Web

: ns
< ]

~ [ Controllers

~ [ SIMATIC ET200 CPU
~ (1§ ET2005P CPU
» [l CPU 15105P-1 PN
» [ CPU 15125P-1 PN
v [l CPU 15105P F-1 PN

[l 657 510-15500-0A80
I l6ES7 510-15101-0AB0]

» h CPU 15125P F-1 PN

X

Cancel ‘

You must select the correct BaseUaitthe signal modules:
- Use potential group for the left module (dark BaseUnit)

- Facilitate new potential group (light BaseUnit)

You can change these settings undeProperties- General Potential group

74 Siemens - C:\Usersimde\Documents\Automatisierung\LearningFactory_4_0_24V_V02\LearningFactory_4_0_24V_V02

i Y E

Project Edit

View Insert Online Options Tools

saveproject g ¥ X

Window Help

TAL

Devices

=
~ | ] LearningFactory_4_0_24V_V02 () Z
B¢ Add new device
gy Devices & networks
~ [ PLC[CPU 15125P1 PN] @

IE’ Topology view

HEEB Network view

JIY Device configuration

Q Online & diagnostics

1L}

Baugruppentrage... |

[OF1

AR S R
PP PP

¢

S
A

<

0

Bojejes asempiey (5|

]
» [g@ Software units =
» gl Program blocks (] bt =
» [ Technology objects ::
— e
» External source files =3
r— L] a5 &
» g PLC tags @
» g PLC data types [#]
» [z Watch and force tables : =
Bl S 00 00 Q0
» ;Js, Online backups 0 50 50 ﬂr
7 5 00 00 - EeXel @
» ’;Trace. o 0 50 00
» L OPC UA communication 00 00 o0 |
% : 00 00 00 L
» i, Device proxydata 8 8 8 8 ) 8 8 e
Program info 00 o0 8 oo =
PLC supervisions & alarms 2
E] PLCalarm textlists =
» [ Online card data
— ||
> Local modules V'
» E-lfl-ngmuped devices = — = .
e s 3 K3 [>] [100% M —y— &,
> | Details view 6| Properties |} Info (i) | %] Diagnostics v
4 Portal view B ¥ The project LearningFactory_4_0_24V_..
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Load the control program to the CPU1512SP

The following steps can be used to load the CPU 1512SP.

- Before you continue, you should click théd Save projecbutton to save your project.

- To load your entire CPU, including hardware configuration and program solutions, to the d

mark thee PLC [CPU15123MPN] folder and click the Load to devicsymbol.

JA Siemens - C:\Usersimde\Documents\Automatisierung\LearningFactory_4_0_24V_V02\l earningFactory_4_0_24V_V02
Project Edit View Insert Online Opnons Tools \Mndow Help
JBEISavemJen S XEEX e IMEER F coonine F cooffine §2 NI ¥ T (1]

0 4| LearningFactory 4 0 24V V02 » PLC[CPU 15125P-1 PN]
Go online

ETopology view |ré Network view m Device view

- FECEECT

~ ] LearningFactory_4_0_24V_V02 (]
B Add new device
gy Devices & networks
~ [ PLC[CPU 15125P-1 PN]
JIY Device configuration
%] Online & diagnostics
» lg@ Software units
» gl Program blocks
» [ Technology objects
» External source files
» m PLCtags
» [ig PLC data types
» (32 Watch and force tables
» (& Online backups
» E Traces
» (& OPC UA communication
» i Device proxydata
Bos Program info
. PLC supervisions & alarms
E] PLC alarm text lists
» [ online card data
» [l Local modules
» H Ungmuped devices

Baugruppentrége...

000000000
000000000
000000000 I
000000000
000000000
000000000

sapeIqr]
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Configured access nodes of "PLC"
Device Device type Slot Interface type | Address Subnet
PLC CPU 15125P-1PN 1 X1 PNIIE 192.168.0.1
Type of the PGIPC interface: “__ PNIIE F]
PGIPC interface: {m Intel(R) Ethernet Connection (4) 1219-LIM [+ © @
Connection to interface/subnet |E;|rec'_a'. slot "1 X1’ IV| @
istgateway: | [~ @
Selecttarget device: Show all compatible devices i
Device Device type Interface type Address ‘ Target device
CPUcommon CPU 15125P-1 PN PNIIE 192.168.0.1 CPUcommon
— - PNI/IE Access address =
Startsearch
Online status information: [ pisplay enly error messages
7 Connection established to the device with address 192.168.0.1. E
€ scan completed. 1 compatible devices of 2 accessible devices found.
Scan and information retrieval completed. E’
%2 Retrieving device information... [v]
Load ‘ [ Cancel ]

The Manager will open for configuring connection properties (expanded loading). First, select the correct
interface. This involves three steps.

- Type of PG/PC interface - PN/IE
- PG/PC interface- here, for instance.: I ntel (R) Ethernet
- Connection with interface/subnet- Di rectly to port ail X106

Then, activate the field - Display all compatible devices, and start the search for devices on the network

by clicking the - Start search button.
If your CPU is displayed in the list, select it and start loading.

(Load - CPU 1512SP-1 PN- )

Extended downlo
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- First, you will see a preview with information on the loading process, data security, etc... Continue with -

loading.
S . I
Load preview X
@ Check before loading
Status ! Target Message Action
i @ ~ PcC Ready for loading. Load 'PLC'
1 ¥ Protection Protection from unauthorized access
Devices connected to an enterprise network or directly to the
internet must be appropriately protected against unauthorized
access, e.g. by use of firewalls and network segmentation. For
more information about industrial security, please visit
R http:liwww.siemens.comlindustrialsecurity
H » Different modules Differences between configured and target modules (enline)
& » Software Download software to device Consistent download
(V] Text libraries Download all alarm texts and text list texts to device Consistent download
Refresh
] Finish |2 Load : cencel |

=

- Now, select the option - Start assembly before completing the loading process with - Complete.

"Load results X
@ Status and actions after downloading to device
Status ! Target Message Action
‘I', Q ¥ PLC Downleading to device completed without errer. Load 'PLC'
(V] ¥ Start modules Start modules after downloading to device. Start module B
(V] The module "PLC" can be started.
f Finish 1 | Load ' ( Cancel ]

I |

Finally, you can check online to ensure the configuration was loaded correctly. Then, set the time in the Ci
set NTP server is not available for automatic Sgmehronisation.

- Mark the CPY PLC[CPU 15128FPNJand select- Connect online
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Siemens - C:Wsersimde\Documents\Automatisierung\LearningFactory_4_0_24V.

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation

G5 I H saveproject @) X BB X 0 @ 5 M B RS cooniine @F cooffine | 7 MM ¢ ] 1]° PORTAL

Go enline

Devices |5"’ Topology view MNetwork view |mf Device view I_
dr [recrseim 7] B : 2 7]

¥ 7] LearningFactory_4_0_24V_V02
B¢ Add new device
gy Devices & networks
~ g PLC[CPU 15125P-1 PN] Q@
IIY Device configuration

Gojejes asempiey £

%] Online & diagnostics
g8 Software units
gl Program blocks [ ]
[ Technology objects
@} External source files
a PLCtags
PLC data types
[33 watch and force tables
[ online backups
&5"‘ Traces

Baugruppentrége...

SiEmEns

51003 autju [

T~ | L =al

-7
)
w
=
@

[@ oPC UA communication

i Device proxydata

v VvvTvvvvvvww

Q00000000
000000000
000000000
000000000
000000000
000000000

Program info

PLC supervisions & alarms

sapeIqr] E"

E] PLCalarm textlists
» [ online card data
» [l Local modules

» Tﬂ Ungrouped devices

V<[ w ]

N settings

? | Details view

4 Portal view i3 Overview |h-gh PLC

Note:The symbol should be green here if there are no errors.

- To setthe time, open Online & Diagnosticsthen select Set timeunder- Functionsand then

- Accept to adopt the time from your laptop/PC.

Users\imde\Documents\Automatisierung\LearningFactory_4_0_24V_V02\LearningFactory_4_0_24V_V02

Project Edit View Insert Online Options Tools Window Help T -
otally Integrated Automation
G iR savepojer @ ¥ =2 E X Dz 5 M R & coonline ¢¥ Gooffline So [N 3 — || " PORTAL
&
= O.nline noceEs [ e 32
» Diagnostics =
7 J LearningFactory_4_0_24V_V02 v Fu"mc_ms g
B Add new device As*ln IP address =
o Devices & networks ||
~ (38 PLC[CPU 15125P1 PN] Y » Flrrr.|ware update , g
JIY Device configuration fasign PROFINETdeYIce 0o Stockholm, Vienna [+] 5
%] Online & diagnostics = Besetiofaciory setiings %
» [gg Software units = Format memory card 02:50 PM
» [ Program blocks Y Save service data E
» [ Technology objects Module time =
b k@ External source files ‘ [June 13, 2020 [x] [10:02:50 Pm [Z] s
» [ PLCtags [~ R f =
» g PLC data types [#] » [V Take from PGIPC [ apply ] .
» [z Watch and force tables I |-—
» [ Online backups n>.
» (5 Traces e
» (& OPC UA communication 2
> Device proxydata -
Program info
PLC supervisions & alarms
PLC alarm text lists
» [ Online card data
» [l Local modules
» i Ungrouped devices
C= cocyrity settings
> | Details view

4 Portal view £23 Overview V' The project LearningFactory
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Commissioning and adjusting the SIMATIC controller
CPU1516F with ET200SP on PROFINET IRT

The next few pages show how to connect the programmable logic controller (PLC) SIMESQC t8the CPU
1516F3 PN/DP anddw to load the program solution for complete factory operation.

This solution includes a decentralised connection of system signals to an ET200SP, which communicates
CPU via PROFINET IRT (Isochrones Realtime). This section also describesocomgnoisgiis ET200SP.

This program solution is available as archigarningFactory_4 0_24V_PROFINET_VO02faapi® TIA Portal
V16, and is an alternative solution forTh&ining Factory Industry 4.0.

However, the solution can also be adapted/ \easily. for example, it can be adapted to different configuratic
with different CPUs in the SIMATIGISDO series, or with different ET200SP input/output modules.

PLC
CPU 1516F-3 PN...

factory_PROFI...
IM 155-6 PN HF

PLC

[PN/IE_1: 192.168.0.2 |
192.168.1.1 '

I
[PN/IE_1: 192.168.0.1[2]

PN/IE_1 |

The assemblies used in the alternative solution are shown here:

Module Slot |lIaddress Q address Type Article no.
100
0
P PLC 1 CPU 1516F-3 PNIDP 6ES7 516-3FNO1-0ABO
Module Slot |laddress |Q address |Type Article number
300
» factory PROFINET 0 IM 155-6 PNI2 HF 6ES7 155-6AU01T-O0CNO
DO1+2 1 2 DQ 16x24VDCI0.5AST 6ES7 132-6BHO1-0BAD
DO3+4 2 3.4 DQ 16x24VDCI0.5AST 6ES7 132-6BHO1-0BAO
DO5+6 3 5.6 DQ 16x24VDCI0.5AST 6ES7 132-6BHO1-0BAO
DO7-14 = 7..14 DQ 4x24VDCI2A HS 6ES7 132-6BD20-0DA0
DO15-22 5 15..22 DQ 4x24VDCI2A HS 6ES7 132-6BD20-0DA0
DO23-30 6 23..30 DQ 4x24VDCI2AHS 6ES7 132-6BD20-0DA0
DI1+2 7 1.2 DI 16x24VDC ST 6ES7 131-6BHO1-0BAO
DI3+4 8 3.4 DI 16x24VDC ST 6ES7 131-6BHO1-0BAO
DI5 9 5 DI 8x24VDC HS 6ES7 131-6BFO0-O0DAD
DI6 10 6 DI 8x24VDC HS 6ES7 131-6BFO0-ODAOD
Al7-10 11 7.0 Al 2xU ST 6ES7 134-6FBO0-0BAT
Servermodul_1 12 Server module 6ES7 193-6PAD0-0AAD
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Theprogram solutions are available at:
https://github.com/fischertechnik/plc_training_factory 24v/tree/master/PLC_SCL_sources

Note:

This section descrilsean example of commissioning for a SIEMENS SIMAT1808tontroller with CPU 15BaFN/DP

If a different controller is used, then other software tools must be used to create, and load the programs,
operate theTraining Factory Industry 4.0.

The source codes can be imported to create the programs, depending on the controller used. These are a
at:

https://github.com/fischertechnik/plitaining_factory_24v/tree/master/PLC_SCL_sources

Structure and operation of the CPU 153 6M/DP

Here is an overview of the elements of the CPU IHRBFDP with bus adapter

Overview

LED indicators for the current operating status and diagnostic status of the CPU
Display
Operating buttons
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Status and error indicators
The CPU is equipped with the following LED indicators:

RUN/STOP LED (yellow/green LED)
ERRORED (red LED)
MAINT-LED (yellow LED)
LINK RX/TXED for Port X1 P1 (yellow/green LED)
LINK RX/TXED for port X1 P2 (yellow/green LED)
LINK RX/TXED for port X2 P1 (yellow/green LED)
Operating and connection elements of the CPU 15HWDP behind the front flap

LED indicators for the current operating status and diagnostic status of the CPU
Display connection

Slot for the SIMAIC Memory Card

Operating mode switch

LED indicators for the 3 ports on the PROFINET interfaces X1 and X2
MAC addresses of the interfaces

PROFIBUS interface (X3)

PROFINET interface (X2) with 1 port

PROFINET interface (X1) with 2 ports

Connedion for supply voltage

Attachment screws
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Note:The front flap with display can be removed and inserted while operations are ongoing.
The S71500 CPU has a front flap with a display and operating buttons. Controlling and status informatior

shownon different menus on the display, and a wide variety of settings can be changed. Use the operating
to navigate through the menus.
The CPU display offers the following functions:

0 You can select from 6 different display languages.

0 Diagnostic messages are shown in clear text.

0 Interface settings can be changed on site.

0 A password can be assigned to operate the display via the TIA portal.

View of the display of éi~1500:

O2000

Ubersicht
CPU 1516-3 PN/DP
_@
6ES7 516-3AN00-0AB0
—@

CPU status information

Designation of the sulmenu

Display field for information

Navigation tool, e.g. OK/ESC or the page number
SIMATIC Memory Card
A SIMATIC Micro Memory Card is used as the storage module for the CPUs. It is gy gpefoathatted memory
card which is compatible with the Windows file system.
The MMC must be inserted to operate the CPU, since the CPUs do not have an integrated load memol
programs. A common SD card reader is required to read/write the SIMATI@y Card with a laptop/PC. It car
be used, for instance, to copy files directly to the SIMATIC Memory Card using Windows Explorer, or d¢
program data.

Note:We recommend only inserting or removing the SIMATIC Memory Card into/from the CiPld ptweared
down.

Operating mode switch
The operating mode switch can be used to set the current CPU operating mode. The operating mode sw
toggle switch with 3 settings:

Setting Meaning Explanation

RUN RUN operating The CPWrocesses the user program
STOP STOP operatin| The CPU processes the user program
MRES Memory reset Setting to reset the CPU
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Structure and operation of the SIMATIC ET 200SP

The decentralised peripheral device SIMATIC ET 200SP is a modular, decentralised peripheral sys
connecting the process signals to a central automation system like SIMATEO(G7

Decentralised peripheral devices are often used when signals need to be transmitted across a large distan
when this requires a large amount of wiring work. This allows signals to be collected in a decentral mar
site and connected to the centreontroller via a bus system. The ET 200SP is connected via PROFINI
(Isochrones Realtime) for the solution program forl taming Factory Industry 4.0.

The decentralised peripheral device ET 200SP is mounted on a standard profilamdilis composed of an
interface module with bus adapter ,up to 32/64 peripheral modules inserted on BaseUnits and a
final server module .

The decentralised peripheral devices provide inputs and outputs-8iteqorocess connection that cae bead
and written by the central assembly via PROFINET. The 1/0O assemblies are queried normally in the S7 pr
the input addresses (%I) and output addresses (%Q) are addressed.

STEP 7 Professional programming software in the TIA portal

The programming tool STEP 7 Professional is used to program and load the SPSen SIMEGQC &W
commission the ET200SP.

Program solutions for th&raining Factory Industry 4.0 have been created with version V16 of STEF
Professional in the TIA Portal.

Furtherdetails on the programming software and PROFINET are provided in the SIEMENS handbooks at:
http://support.automation.siemens.com

41


http://support.automation.siemens.com/

fischertechnik

Resetting the controller and setting the IP address

Before you catoad program solutions to the SIMATIECLS@0, you should reset it to default settings and set
IP address of the CPU 15B6FN/DP.

The following steps can be used to reset the CPU-BSRBIFDP to default settings.
- First, switch off the power suppty the controller and then remove the SIMATIC Micro Memc

Card inserted in the CPU 153dMN/DP.

- To delete all program data from the SIMATIC Micro Memory Card in the CPU, you can simpl
the SIMATIC Memory Card into a common SD card reader arid data on the card using

Windows Explorer.

&6 | [4 ] = | SIMATIC MC (D) - o v
Home Share View o
“ v 4 &0 > SIMATIC MC (D:) v @ | Search SIMATIC MC (D:) o)
Name Date modified Type Size
## Quick access
SIMATIC.S7S 12/31/2011 11:00....  File folder
@ OneDrive \_j S7.JOB.STS 12/31/201111:00 .. S7SFile 1KB
Scan with Windows Defender...
[ This PC & : Sromena
& Share
&0 SIMATIC MC (D
St ©) Send to >
SIMATIC.S7S
Cut
¥ Network Copy
Create shortcut
Delete
Rename
Properties
< >
2items 2 items selected =]

- Then, insert the SIMATIC Memory Card back into the CPU 15168 PN/DRind switch on the power supply

to the controller.

Note:We recommend only inserting or removing the SIMATIC Memory Card into/from the CPU when it is [
down. Otherwise, it may be damaged.

Note:You should not format the SIMATIC Memory Card, just delete the data
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To be able to program a SIMATIG1S00 controller from a laptop/PC from the CPU, you will need a T(
connection.

It is important for the IP addresses of the two devices to match, to ensure the computer and SIMBI0C&Y
communicate with one artatr via TCP/IP.

First, we will show you how to set the IP address of a computer using a Windows 10 operating system.

- Mark the network symbol below in the taskM @ and then click  Network settings

VMware Network Adapter VMnet1
No Internet

Wi-Fi
Turned off

Network settings

7 B°

Wi-Fi Airplane mode

- In the network settings window that opens, clckEthernetand then click Change adapter

options
Settings
€2 Home Ethernet
I Find a sefting i | E VMware Network Adapter VMnet8
No Internet

Network & Internet
E VMware Network Adapter VMnet1

B Status No Internet
o Unidentified network
7 Wi-Fi No Internet
%3 Ethernet
Related settings
@ Dial-up
Change adapter options
B VPN Change advanced sharing options
%= Airplane mode Network and Sharing Center
«» Mobile hotspot HomeGroup

® Dat Windows Firewall
ata usage

@ Proxy
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- Select the desired LAN connectionyou want use to connect the controller, then chck

Properties

/& Network Connections

4> /& > Control Panel > Network and Internet > Network Connections

Organize v Disable this network device Diagnose this connection Rename this connection
- | Bluetooth Network Connection | Etherne* -y
. Not connected > __ Uniden Disable
x Bluetooth Device (Personal Area ... Intel(R Stikas !
Sl WiFi Diagnose
Not connected
xR -!m Intel(R) Dual Band Wireless-AC 82... Bridge Connections
Create Shortcut
@ Delete
Rename
Properties

- Now, select the Propertiesfor- internet protocol Version 4 (TCP/IRv4)

U Ethernet Properties X
Networking  Sharing
Connect using:
P Intel(R) Ethemet Connection (4) 1215-LM

This connection uses the following items:

3 Mware Bridge Protocol "

B8 File and Printer Sharing for Microsoft Networks

QoS Packet Scheduler

A intemet Protocol Version 4 (TCP/IPv4)

[] 4 Microsoft Network Adapter Multiplexor Protocol

4 PROFINET IO protocol (DCP/LLDP)

4 Microsoft LLDP Protocol Driver v
>

<
-

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

OK | Cancel
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- Now you can use the following IP address, for instandé address: 192.168.0e9@ enter the

following- subnet mask 255.255.255en accept the settings by pressingOK

Internet Protocol Version 4 (TCP/IPv4) Properties X

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O) Obtain an IP address automatically

(®) Use the following IP address:

IP address: | 192.168 . 0 .99 |
Subnet mask: [ 255.255.255. 0 |
Default gateway: |

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: l

Alternate DNS server: \

[Jvalidate settings upon exit Advanced...

o[ o

Now, you can assign the IP address to the CPU-BSRBIFDP as shown ihe following steps.
- Connect Port 1 of the Ethernet interface [X1] o€ g 15168 PN/DP with Portdf the Ethernet

interface on the ET200SP. Connect your laptop directly to Port 2 of the Ethernet interface
the CPU 15168 PN/DPSwitch on thgpower supply to the controller. The other components of t
Training Factory Industry dzb be connected to Port 2 of the Ethernet interface on the ET200

Note: A correct network topology is required here, since this topology was determined for PRIBHINE

communication in the project.

- Now, start the Totally Integrated Automation Portal by double clicking -onTitA(Portal V16

TIA Portal
V16
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- Select- Online&Diagnosticand then open the Project view

"7 Siemens —ox

Totally Integrated Automation
PORTAL

@ Accessible devices

F oninea
Diagnostics

D Project view

- In the project navigation, select the previously set network card undamline accessWhen
you click- Update available devices/ou will see the IP address (if already set) or the MAC
address (if the IP address has not yet been assigned) for the connected SIMAB0D.STere,

select- Online&Diagnostics

"J& Siemens —ox

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
3 3 B save project | &) | & POR
Project tree

Devices

B

~ [ Online access.
Y Displayhide interfaces
» [ COM[RS232/PPI multi-master cable]
» [} Comset
~ [} Intel(R) Ethernet Connection (4) 1219-LM

sapeiqi] &

JaH

£? Update accessible devices
1§ Display more information
~ [ plc [192.168.0.25]
0| Online & diagnostics.
» [gg Software units
» [l Program blocks
» [ Technology cbjects
» [g PLCtags
» [ PLC data types
» [ online card data
» (7 Intel(R) Dual Band Wiireless-AC 8265 =
» 8 Microsoft Wi-Fi Direct Virtual Adapter ]
» [ Microsoft Wi-Fi Direct Virtual Adapter <2 ]
» [7 PCinternal [Local] )
<]
L)
L

» (7 PLCSIM [PNIE]

» [ use [s7UsB]

» [] Teleservice [Automatic protocol detection]
» (5 Card ReaderiUSB memory

[, Properties H‘_i.‘.lnfo 2} Diagnostics

> | Details view

4 Portal view i scanning for devices completed for it
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- You will find Assign IP addressnder- Functions Here, enter theoflowing IP address, for

instance- IP address: 192.168.9.1Subnet mask 255.255.25B8l8w, click Assign IP address

and your SIMATIC SI500 will be assigned this new address.

74 Siemens —oxX
Project Edit View lInsert Online Options Tools Window Help Totally Integiatad Autormation
G il saveproject @ M 05 3 X D@ 5 ME B R ¥ coonline (¥ Gooffline dp M M ¢ || [Searchinprojece | G PORTAL
Devices ]
i m °
» Diagnostics
i 9 Assign IP address E
w Functions %
il Oiiigemceess o] Assign IP address g
Y Displayhide interfaces ; :::\"::e R Assign IP address to the device b
@ o - - - - -
» Lfj COM[RS232/PPI multimaster cable] L T e e 1 Devices connected to an enterprise network or directly to the internet must be appropriately -
» [ Comset L] = H protected against unauthorized access, e.g. by use of firewalls and network segmentation. =
~ L1 Intel(R) Ethernet Connection (4) 1219-LM o, Reset to factory settings For more information sbout industrial securlty, please viit 5
2 Update accessible devices Eormat memory card lemen: =
1 Display more information = Savecerdicedste
~ [ plc [192.168.0.25] ] Il
%/ Online & di [l =
» 5@ Software units ’ e " 5
b B Fambiee MAC ad AC -64 -17 -9D -67 -Ad =
2
» [34 Technology objects =
¥ : PLC tags P IPaddress: 192 .168 .0 .1 Ld
» [ PLC dota types Subnetmask: 255 . 255 . 255 .0 >
» [2 Online card data [T use router z
» [ Intel(R) Dual Band Wireless-AC 8265 L — — @
» [ Microsoft Wi-i Direct Virtual Adapter ] FotRed e B S | |
» [0 Microsoft Wi-Fi Direct Virtual Adapter <2 L] s
» C1 eimernsi Lol ] — ]
» 8 PLCSIM [PNII - U s
SREE LG i ) Assign a device address to the module - .
» [ use [s7usB] ] |1 ropsiucs | Info N&J Diagnostics
» [ TeleService [Automatic protocol detection] ] J Geranl ” S — H Gameals ]
» (5 Card Reader/USB memory P E =
H | N ~
A [E3][2.] (@] [show sl messages 1=

4 Portal view i 9/ Online & die... i Scanning for devices completed for int.

- The- Info- Generalwindow provides messages on the status of addassggnment.

& Properties I'ti_.l.lnfo | %l Diagnostics

J General " Cross-references || Compile |
@ B [ show all messages [+]
1 | Message Goto |? Date Time
Scanning for devices completed for interface Intel(R) Ethernet Connection (4} 1219-LM. Foun... 6/13/2020 8:03:43 AM I_/_q
The parameters were transferred successfully. 6/13/2020 8:05:01 AM
v

1
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Open the program solutions for theining Factory Industry 4.0

Open the program solutions for thaining Factory Industry 4.0 using the following steps.

- In the menu of the TIA portal, selectProject- Openand then Search

7 Siemens

Project |Edit View Insert Online
b »
_3F New... i=
il Open... Ctrl+0
Migrate project...
Close Ctri+W Open project [X
Delete project... Ctrl+E [ | Recentlyused
Project Path
Q Save Ctrl+S -
Save as... Ctri+Shift+S |[m—
Archive... e
5 4
Project server 4
5 Card ReaderiUSB memory b
T Memory card file »
[<] Il ]
Start basic integrity check () Bctiumie baiic itbeasiy chack
EXit A|t+F4 ’ Browse ” Remove | Open H Cancel
| . .

- Then, click the compressed V16 project LearningFactory 4 0 24V_PROFIAIT select a

target path on your computer to unpack the project there.

R LearningFactory_4_0_24V_PROFINET_V02 13.06.2020 21:39 Siemens TIA Portal V16 compressed project

na
(=]
—
w
ray
m

Note:The program solutions are available at:
https://github.com/fischertechidplc_training_factory 24v/tree/master/PLC_SCL_sources
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Adapting the hardware configuration

The project is now open and will be displayed in the project navigation at left.
If your hardware components differ from those in the progmuations, these components must be adjusted
the TIA portal.

To do so, first open the Device configuration

74 Siemens - C:\Usersimde\Documents\Automatisierung\LearningFactory_4_0_24V_PROFINET_V02\LearningFactory_4_0_24V_PROFINET_V02

Project Edit View Insert Online Options Tools Window Help
CfF 3 Hsaveproject & X 2 2 X D 5 M N B R § coonline ¥ Gooffline fp RM % |

Project tree m 4

Devices

=

Totally Integrated Automation
PORT.

syse | it

¥ ] LearningFactory 4_0_24V_PROFINET_VO02
B Add new device

o Devices & networks

[ PLC [CPU 1516F-3 PN/DP]

saneiqn £

...... %/ Online & diagnostics
g8 Software units

5: Program blecks

[ Technology objects
External source files
[& PLCtags

(g PLC data types

[Z2 Watch and force tables
(& online backups

& s
[ Traces

[ oPC UA communication

vYvvvvvvvvyvw

[, Device proxydata
5 Program info
[ PLC supervisions & alarms

] PLC alarm text lists g Properties [’} Info |2 Diagnostics

» [l Local modules _J General h Cross-references ” Compile ‘
» [ Distributed l0 . e
tl | Show all >
» [ Ungrouped devices ‘@D@ 0 8L MEsages [
» -E~'.‘ Security settings

» '8 Cross-device functions L[ Goto |2 Date Time
» g§ Common data
e S v
> | Details view 7 [ [[>
Portal vie 23 Overview =
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- Mark one of the different components and then ¢lidkxchange device

J4 Siemens - C:\Usersimde\Documents\Automatisierung\LearningFactory_4_0_24V_PROFINET_V02\LearningFactory_4_0_24V_PROFINET_V02

Insert  Online

2 X

Project Edit View
3 % B save project

Options  Tools Window Help

X D c: T MG B R coonline (F coofiine fp MR 2 - ]

Totally Integrated Automation
Search in pre E PORTAL

LearningFactory_4_0_24V_PROFINET_V02 » PLC [CPU 1516F-3 PN/DP] - X
Devices Topology view Network view Device view g
pology
£
o E
~ [ LearningFactory_4_0_24V_PROFINET_V02 3
. = Q
B Add new device 3
iy Devices & networks 100 0 o
-5 s @
U PLC[CPU1516F-3 PN/DF] Profilschiene_0
WGt |
%] online & diagnostics i A
» [gg Software units = ¥ cut Ctrlax o
» g Program blocks =| Copy cerlsC 5
» [ Technology objects Paste culv ;
> External source files Delete Del %
» [g PLCtags
» PLC data types Go to topology view )
fypes Go to network view
» Watch and force tables &l =
» (& Online backups Compile > 8
» := aces Download tc device » oF
s > G Upload evice (software
> OPC UA communication W L SRS b
» [i: Device proxydata g Soronling i (]
88 Program info FARTTT o o i E
S Ui <[ w ] @/ Online & diagnostics cerien |2 [100% [~] g
L PLC supervisions & alarms e - > | T < £
E] PLC alarm text lists b loperties u 4y Info ﬂg'l Diagnostics | =
» [l Local modules J General H Cross-references ﬂ Compil: =)
» [ Distributed 1l0 T
: : | show all messages 2| perand
» i Ungrouped devices @E‘@ = e e s = E
ecurity settings - S " i = 2 a
» (3@ Cross-device functions s s é g N il - e i
2 1| Call structure
» r" Common data : i g ==
- v Assignment list
< Show catalog

4 Portal view

Ctrl+Shift+C

- You will then see a dialogue where you can select from compatible devices.

P

nge device — C

Current device: New device:

~ @ cru

» [ CPU 15111 PN

» [ cPU 1511C1 PN

~ [ CPU 1512C-1 PN
Il 6E57 512-1CK00-0...
[ jces 5121co10

» [ CPU 1513-1 PN

» [ CPU 15152 PN

» [ CPU 1516-3 PNIDP

[>]

CPU 1516F-3 PNIDP CPU 1512C-1 PN

1]

i

Article no.:  |6ES7 516-3FNO1-0AB( Article no.: | 6E57 512-1CK01-0AB( » [ CPU 1517-3 PNIDP =
I =
Version: V2.8 > Version: V2.8 v y -ﬂ CELLIDADLENIO
» [ﬂ CPU 1518-4 PN/DP ODK
Description: Description: » [ CPU 15184 PNIDP MFP

» [l CPU 1511F-1 PN
» [l CPU 1513F-1 PN

CPU with display; work memory 250 KB |
< code and 1 MB data; 48 ns bit

Fail-safe CPU with display; work
memory 1.5 MB code and 5 MB data;

can be used for safety applications;
supports consistent safety upload;
supports PROFisafe V2; 10 ns bit
operation time; 5-stage protection
cencept, technolegy functions: motion
centrol, closed-ocp contrel, counting
and measuring; tracing; Runtime
options; isochronous mede (central);
for all PROFINET interfaces: transport
protocol TCPIIP, secure Open User

operation time; 4-stage protection
concept, technology functions: motion
control, closed-loop control, counting
and measuring; tracing; Runtime
options; for all PROFINET interfaces:
transport protocol TCP/IP, secure Open
User Communication, 57
communicatien, 57 routing, IP
forwarding, Web server, DNS client,
OPC UA: Server DA, Client DA,

bl z

icatian €7

3 I B

Q000

Compatibility information

Information

‘Al 5/AQ 2* will be created!
‘DI 16/DQ 16" will be created!
‘DI 16/DQ 16" will be created!
*HSC' will be created!

< il ; ]

Object 'DP interface’ is not supported in the new cenfiguration and will be removed.

» [l CPU 1515F2 PN

» [ CPU 1516F-3 PNIDP

» (@ CPU 1517F-3 PNIDP

» [[| CPU 1518F-4 PNIDP

» [l CPU 1518F-4 PNIDP ODK
» [ CPU 1518F-4 PNIDP MFP

» [ CPU1511T-1 PN

(<]

il P

-

oK ] I Cancel
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- To see an overview of associated IP addresses in a project, cliek Bisplay addressesymbol

in the = Network view.

74 Siemens - C:\Usersimde\Documents\Automatisierung\LearningFactory_4_0_24V_PROFINET_V02\LearningFactory_4_0_24V_PROFINET_V02

Project Edit View Insert Onlinle ‘Options Tools Window Help Totally Integrated Automation
CF TR saveproject S M i E X D) (*: G m I & Goonline ¥ Gooffline do MM ¥ H]] [= PORT.

LearningFactory_4_0_24V_PROFINET_V02 » Devices & networks

[ PLC supervisions & alarms
PLCalarm text lists

Devices HEE‘A Network view “I]T Device view | (2]
s T T
B £~ Newvork| 1§ Connections = i
, 2
[ =
— jaas 3
¥ _] LearningFactory 4_0_24V_PROFINET_V02  |A | ié B
B Add new device = g
oy Devices & networks PLC factory_PROFI... &
~ [ PLC[CPU 1516F-3 PNIDP] CPU 1516F-3 PN... 1M 155-6 PN HF 2
u‘ B B PLC
¥ Device = |
%/ Online & diagnostics ]
» 5@ Software units =| [ozieat = |PNAESTE152:168.0/7] =S [}
» g Program blocks 7 g? = — {PNAE_1 s E
= = 2 PN 192.153_0ﬂ 3
» L Technologyobjects _——— l z
» '@} External source files E &
- @
» [ g PLCtags
» g PLC data types =
» 5 Watch and force tables il -z
» [ online backups 2
» =
» (33 Traces @
» [ OPC UA communication )
» Device proxy data E] (]
= —— —————— E
5 Program info QD [3] [100% b —v— Wi
s
z
a

|§Propenies u"_i.'.lnfo ﬂLiDiagnostics |

» [ Local modules _J General | Cross-references | Compile |
» [ Distributed Il0 Q1@ [howan =
’ ! | Show all messages |E2]
» /i Ungrouped devices [jl:‘D . 9 !
ecurity settings
» '3 Crossdevice functions
» g§ Common data

! Message Goto |2 Date Time

[ surppy |

Details view

<] i

| & Devices &ne...
—

You must select the correct BaseUnit for the signal modules of the ET200SP:
- Use potential group for the left module (dark BaseUnit)
- Facilitate new potential group (light BaseUnit)

- You can change this setting in theDevice viewof the ET200SP underProperties

- General Potential group

74 Siemens - C:\Usersimde\Documents\Automatisierung\LearningFactory_4_0_24V_PROFINET_V02\LearningFactory_4_0_24V_PROFINET_V02

Project Edit View Insert Online Options Tools Window Help
UF Yy E seveproject S X 2 T X D ¥: 5 MG PR ¥ coonline (¥ Gooffline A7 N A x ]
LearningFactory_4_0_24V_PROFINET_V02 » Ungrouped devices »

Devices IE‘ Topology view M-g Network view ||I|f Device view LEEJ
= i 23
d¢ [Lernfabrik_PROFINET[IM 1554 +] &) M @ @ @ s i
LLembrik-FROEINE T % E
R ©
~ ] Le:a mingFactory_4_0_24V_PROFINET.V02  [A] £ B R P NS SR R S ,,é‘ :
& Add new device B 4
gﬁa Devices & networks :—'
w '_{. PLC [CPU 1516F-3 PN/DP] B
1IY Device configuration BAUGUBpeiEages i}
| Online & diagnostics W
» [gg Software units = °
» gl Program blocks =
» [ Technology objects E
» g} External source files =3
= @
» (@ PLCtags o
» (g PLC data types 00 =
» (5 Watch and force tables i 8 8 -z
» (& Online backups 8 8 o
oy =
» [z Traces g 8 o
» [ OPC UA communication 00 |—
» 3} Device proxydata T - S (]
< il >|[100% v —
= ] ) G| Bl v e
PLC supenvisions & alarms [d Properties  |%}Info_| & Diagnostics | b
PLCalarm text lists J General n 10 tags H System constants H Texts &
» [l Local modules = q =l
il ; ~ Genera . !
» [ Distributed Ii0 Froectinkmmation i Potential group 3
» /i Ungrouped devices = 2 = =
ST i EatnaE Catalog information = e
: ;; . .;y,‘ ﬁ?. - Identification & Mainten... F (®) Use potential group of the left module (dark BaseUnit) H
7 e " () Enable new potential (light BaseUnit)
» (4§ Common data ’ potential group (light BaseUni —
R - = [v] ~ Module parameters =
Details view (<] [ 3]

4 Portal view

| & Lernfabrik ...
=
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Load the control program to the CPU 1R1IBN/DP

The following steps can hesed to load the CPU 1536PN/DP.

- Before you continue, you should click théd Save projecbutton to save your project.

- To load your entire CPU, including hardware configuration and program solutions, to the d

markthe- PLC [CPU 1518FPN/DP] folder and click the M Load to devicsymbol.

U4 Siemens -

Project Edit View Insert Online Options Tools Window Help

C:\WUsers\imde\Documents\Automatisierung\LearningFactory_4_0_24V_PROFINET_V02\LearningFactory_4_0_24V_PROFINET_V02

Totally Integrated Automation
POR

Devices

B Add new device
sy Devices & networks

~ [ PLC[CPU 1516F-3 PN/DP]

» [ PLCtags
» L) PLC data types

» [ Traces

Z] PLCalarm text lists J General “ 10 tags " System constants ” Texts

» [ Local modules
f" e i Time-of-day synchro... [a] § o
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- The Manager will open for configuring connection properéieganded loading First, select the

correct interface. This involves three steps.
- Type of PG/Pigterface- PN/IE
-PG/PC interface her e, f or i

- Connection with interface/subnet Di r e c t

Then, activate the field Display all compatible devicesand start the search for devices on the

netwok by clicking the Start searctbutton.

Note: |Time synchronization for all PROFINET interfaces take place within the settings
| for time. synchronization of the PROFINET interface [X1].

nstance.

¥ The project LearningFactory_4_0_24V_...

to port

If your CPU is displayed in the list, select it and start loading.

(Load CPU 15165 PN/DP )
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- First, you will see a preview with information on the loading process, data security, etc... Co
with- loading

Load preview X

e Check before loading

Status ! Target Messag | Action ]
M @ -~ rc Ready for loading. Load 'PLC
. ¥ Protection Protection from unauthorized access

Devices connected to an enterprise network or directly to the
internet must be appropriately protected against unauthorized
access, e.g. by use offirewalls and network segmentation. For
more information about industrial security, please visit
http:ifwww.siemens.comfindustrialsecurity

-

» Different meodules  Differences between configured and target modules (enline)

» Software Download software to device Consistent download

Q 0 -

Text libraries Download all alarm texts and text list texts to device Consistent download
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