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INFORMATION :  

Before program ming the unit, the unit must be completely installed and put into operation. 

For this purpose, all connected components must be installed and put into operation, and 

the connections must be connected. For installing, putting into operation and connecting, 

pleas e read and observe the SCU installation manual.  

 

INFORMATION :  

The documentation (installation manual, programm ing manual) are disposable via the 

download of BBH Products GmbH.   
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2.  General  information  

2.1.  Important information for use   

 

IMPORTANT !  
 

Read carefully before use !  
 

Please read this instruction manual carefully. Keep it near the machine to consult it  

in case o f questions . 

 

This manual is aimed at the following target groups :  

Á People projecting safe drive systems :  engineers and technicians  

Á Assembly, electrical install ation, maintenance : industrial electricians and  

        service  technicians  

Á Commissioning, operation, configuration :  engineers and technicians  

 

2.2.  Scope of delivery  

The units of the SCU  series are delivered with the plugs for entries or exits and for the 

voltage supply (in mated condition).   

The corresponding product information for SCU series  are attached to the units. The 

product information  contain i. a. the download link for the complete documentation.   

 

 

INFORMATION:  

The documentations (installation m anual, program ming manual) are freely available via 

the online download.  

 

INFORMATION :  

Program ming software, dongle (hardlock), program ming cable etc. must be ordered 

separately .  

 

2.3.  Terms   

The term ñsafe ò is used in accordance with or according to the following standards :  DIN 

EN ISO 13849 -1, DIN EN 61508 -1:2011 -02 ( cf. the section Relevant standards). ñSafe 

functions for application to PL e or SIL 3ò indicates functions in the sense of the 

above standards with corresponding integrity (reliability).  

 

The unit s SCU, SDU, SIO, SSB manufactured by  BBH are units implementing safety 

relevant functions with safe communication via  FSoE, and unsafe communication by 

means of  EtherCAT. Internally, these functions are configured as two -channel systems: 

system A and system B.  
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The s ystem  software SafePLC 2  serves to program  and configure the units SCU, SDU, SIO, 

SSB manufactured by  BBH.   
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2.4.  Symbol s and  signal  words   

 

Symbol / signal  wor d Meaning  

 Calls your attention to the use and the effects of safety information.  

 DANGER  Calls your attention to a dangerous situation causing  death or severe injury 

if it is not avoided.  

 WARN I NG  Calls your attention to a dangerous situation that can cause death or severe 

injury if it is not avoided. 

 CAUTION Calls your attention to a dangerous situation that can cause slight to 

moderate injury if it is not avoided.  

NOTICE :  Calls your attention to possible material damage and other important 

information . 

 

2.5.  Valid documents  

The following documents must be read carefully and  must be considered during 

installation :  

¶ Installation  manual  SCU 

Č HB-37500 -810 -10 -xxF -EN SCU Installation  manual  

 

¶ Programm ing manual  SafePLC2  

Č HB-37480 -820 -01 -xxF -EN Program ming Manual SafePLC 2 

 

¶ Error list SCU series  

Č HB-37500 -813 -02-xxF -EN Error list  SCU 

Č HB-37500 -813 -02 -xxF -EN Error list SCU -SDU modules  
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2.6.  General safety information  

NOTICE :  

Work may only be carried out after the SCU installation manual and the  SafePLC ²  

program ming manual have both been read thoroughly .  

 

 DANGER  

Programm ing or changing the programm ing can cause malfunctions . Malfunctions can 

cause  unexpected start s of the complete system.   

 

 WARN I NG  

Inputs  and outputs  for standard functions, or the digital and analogue data transmitted by 

communication units must not be used for safety - related applications. Data errors can 

cause malfunctions which can cause unexpected starts of the system.  

 

NOTICE :  

All work concerning electrical installation must be carried out in according to  the 

installation manual ñHB-37500 -810 -10 -xxF -EN SCU installation manual ñ. 
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3.  Requirements  

3.1.  SCU unit  

The SCU is a Master unit for  FSoE communication to read encoder data and switching 

statuses of external Slave units to implement safety functions .  

 

The SCU master can send, receive and process safe data via  FSoE and non -safe data via  

EtherCAT . In the EtherCAT  network, the SCU only functions as Slave.   

 

3.2.  Network connection  

3.2.1.  EtherCAT  

The EtherCAT  network consists of one Master and a certain number of Slaves.  

Data transfer is carried out via Ethernet connections existing between the EtherCAT Master 

and every partic ipant, and, as a rule, running serially from participant to participant. Via 

these connections Ethernet -Frames are sent. Every network participant ´must first read 

the received data, filter the data addressed to it , and insert the exit data into the Frame.  

Having passed all Slaves, the Frame is sent back to the EtherCA T Master.   

 

As thus every participant can influence the transfer of a message, the network must be 

exactly defined or specified. This specification is carried out via the ESI files, fixing the  

participants and their properties.   

 

Data transfer is always initiated by the Master ï Data transfer  is carried out in the 

EtherCAT network with a transfer time of at best a few µs.  

 

 

 

 

 

 

  

 

 

 

  

Figure 1: EtherCAT network  
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3.2.1.1.  EtherCAT  data transfer  

Basically, a difference is made between process data that must be transferred cyclically, 

and acyclic data, such as configuration data and diagnostic data.  

 

The cyclic process data are assigned to the P DOs (Process Data Objects).  

Length and content of the PDOs can be  either  fixed or variable. The variable content is 

fixed by the PDO mapping.  The PDOôs possibilities are fixed by the individual participantôs 

description file (ESI file).  

 

Primarily, acyclic data services are SDOs  (Service Data Objects) , but they can also be EoE 

(Ethernet over EtherCAT) or FoE (File over EtherCAT).  Also here, the possibilities of the 

acyclic services are fixed by  the individual participantôs description file (ESI file). 

 

3.2.2.  FSoE 

FSoE (Fail Safe over EtherCAT) is the safe  data transfer via the EtherCAT network. User 

data are compiled into data packages, and are supplemented with an additionally 

transferred checksum. The transfer is carried out every 1ms.  

Furthermore, the transfer is monitored via timer (Watchdog) which is checked in every 

network participant. Thus, any  interruption  of the data transfer  can be safely recognized.   

The checksum is calculated with a CRC 16  (16 -Bit -Cyclic Redundancy Check ), and allows 

to recognize a fault with a residual error probability of  < 1 0 -9 and thus a llows a  safe data  

transfer suitable for the use up to PL e or SIL 3.  

 

Among others, the following units are suitable as FSoE-Slave s:  

¶ SSB = Safe Sensor Box  Slave  unit by BBH to read 6 ax is 

¶ SDU = Safe Drive Unit  Slave  unit by BBH to read one ax is 

¶ SIO  = Safe IO   Slave  unit by BBH to read IOs  

¶ EL 1904    Slave  unit by Beckhoff (to read inputs )  

¶ EL 2904    Slave  unit by Beckhoff (to switch outputs)  

¶ AX 5805    Slave  unit by Beckhoff (to read axis  data)  

¶ AX 5806    Slave  unit by  Beckhoff ( to read ax is data )  

¶ SDC     Slave  unit by  Keba  ( to read ax is data and  IOs)  

 

In general, modules from other manufacturers can also be integrated as FSoE slaves, 

provided that they offer FSoE communication.  
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3.2.3.  FSoE and EtherCAT  

The Ethernet  frame of the EtherCAT  network can contain non -safe as well as safe data. 

The safe data are called FSoE data, and are assigned to the FSoE Master -and -Slave 

protocol stack. These data are transferred cyclically, and are thus included in the PDO of 

the respective participant.   

 

The SCU is designed as FSoE Master, and  it  starts the safe  data transfer via FSoE. 

Furthermore, as EtherCAT Slave, the SCU  participates in t he non -safe EtherCAT network.  

 

A separate EtherCAT  Master starts the non -safe data transfer via EtherCAT.  

 

The PDOs w ith the included FS oE files are transmitted cyclically. The cycle time of the 

transfer is fixed in the configuration of the  EtherCAT  -Masters. As a rule, it should be 

adjusted many times shorter than the cycle time of the FSoE master to grant the update 

of  the data within the Watchdog control time of the FSoE Master .  

 

The SCU  (FSoE Master )  star ts the safe  data  transfer via FSoE, receives from the Slave 

groups (e. g. SIO, SDU, SSB) the data from inputs and evaluates these data. Afterwards, 

the SCU can implement safety functions , and can switch outputs accordingly ï this can be 

done either by the proper outputs of the units, or by the outputs of the Slave units.  

Furthermore, as EtherCAT Slave, the SCU is participant in the non -safe EtherCAT network.  

A separate EtherCAT Master starts the non -safe transfer via EtherCAT . 

 

 

 

 

  

SCU 

Figure 2 Network FsoE  
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4.  Selecting and parameterizing the SCU via SafePLC ²  

The program  ñSafePLC2ñ is a graphics -oriented software to create a PLC- based monitoring 

program  for an SCU system.  

 

This programm ing software allows the graphic processing of consecutively running 

program s by means of function blocks, and the adjustment of sensor functions, actuator 

function s, and other technical functions.  

 

About this manual  

This manual explains the bases of SafePLC2. The manual explains the most important 

dialogue windows , and the key processes to be followed by using practical examples. 

These practical examples are constru cted in a way that permits you in principle to start 

with any chapter. Experiences in working with a mouse, with dialogue windows, selection 

menus etc. are of advantage. Furthermore, you should be acquainted with the basic 

principles of a program m able logi c controller.  

 

4.1.  Terms  

PLC  

The term PLC means  Programmable  Logic  Control. The term PLC is exclusively used in the 

SCU system.  

 

SafePLC 2  

Programm ing software for the graphical processing of consecutively running program s by 

means of function blocks, and for the adjustment of sensor functions, actuator functions, 

and other technical functions . 

 

Fun ction block  

Block in an PLC control, influencing the  programm ing sequence of an PLC program  either 

physically or logically. A physical function  block  (hardware) is p. ex. a button or an output. 

But a function  block  is also a logical link of input and output signals within an PLC (e. g. 

AND or OR).   
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Fun cti on block  diagram (Function block  language)  

Graphically oriented, descriptive programm ing language based on function  blocks  

according to IEC 1131  to visualize logical connection s of  the  inputs and the outputs of the 

function blocks of an PLC control. The function block diagram (FBD) shows the function 

blocks and their logical link in graphical form . 

 

Input / output  

Position a t a function block where the logical link with other function blocks is possible.  

 

Logi cal  connection  

A certain  connect ion  between :  

a.) an output and an input of a function block . 

b.) an input of the PLC and an input of a function block . 

c.)  an output of a function block, and an output of the PLC 

 

Connector  

Connection point between the beginning and the end of a logical connection  with an input 

and an output of a function block . 

 

Attribut e 

Non-graphical function of a function block. An attribute consists of an identifier and a 

value.  

 

Route s 

Horizontal  and ve rtical connections of logical connections in a function block diagram to 

avoid intersections with function blocks, and to  connect logical connections with identical 

connectors in an early phase (according to the distance and according to the target 

functio n block).  

 

Signa l list  

Signal  lines to and from the PLC in tabular form . 

 

Signal  cell  

Eligible zone of the signal list that can be communicated . 
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List of PLC  input signals  

Signal lines of the PLC in tabular form. In  SafePLC2 the user can fix the PLC entries. The  

entries have unambiguous numbers, and must be assigned to the inputs of a function 

block.  

 

List of PLC  output signals  

Signal lines of the PLC in tabular form. In SafePLC 2 , the user can fix the PLC outputs. Like 

the inp uts, also the outputs have an unambiguous identification number.  

 

Instruction list  ( I L)  

Programm ing language similar to Assembler that can be loaded into a central SCU block . 

SafePLC 2  serves to create a statement list on the basis of defined function block s, their 

attributes and  their  connections.  

 

Compilation  

Compilation and verification of the function block diagram created by SafePLC 2 , and of  

the param eters connected  with  the function block diagram.   

 

Funct ion  block group  

Classification of the function blocks according to their positioning capability in the function 

block diagram (input, output, logic) .  

 

Kinds of function blocks  

More exact identification of a function block within a group (e. g. ñEmergency Stopò). 

 

Message window  

Multi line  output window, embedded in a Windows toolbar. The message window displays 

errors, warnings and information from the program  to the user. The message window can 

be switched on or off.  

 

Configuration  

Configuration is  the general term for a m onitoring  program  and the  connected  parameters 

for permitted deviations, or rather, minimum values or maximum values. In this 

connection, it should be noted that a  monitoring  program  is always accompanied by 

further data, the program  can refer to.  
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4.2.  Insta llation  

This chapter describes the installation procedure and its requirements.   

 

4.2.1.  System  requirements  

To install the program , the following system requirements are necessary:  

Min imum system requirements :  

OS: Windows XP, Windows Vista, Windows 7, Windows 8 or h igher  (32 Bit / 64 Bit)  

Processor: IntelÈ PentiumÈ 4 or AMD AthlonÊ Dual Core, 3.0 GHz or h igher  

Memory : 2 GB  

HDD: 500 MB free memory  

 

Recommended system requirements :  

Processor: IntelÈ CoreÊ i3 or AMD Quad Core, 3.0 GHz or h igh er  

Memory : 4 GB o r more  

 

The program uses .Net framework 3.5 and 4.0, but the installation wizard also installs the 

program if the files are missing. For .Net installation, either local files in the component 

folder, or files from the internet can be used. If  no internet connection is possible, the 

program is installed, but the user must install .Net 3.5 and 4.0.  

 

The installation wizard installs the VC 2010  distribution data . 

The installation wizard also installs the following drivers :  

 

¶ Matrix -USB driver  (driv er f or dongle)  

¶ FTDI CDM  driver  (RS485 -  USB) ïfor the connection between PC and PLC to 

transfer pr ograms from  SafePLC2 to the PLC hardware  
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4.2.2.  Installation process  

Administrator rights are necessary only for installation. Normal users can use the instal led 

program . 

 

Start the installation of the program  by double - clicking on the file 

ñSetupBBHSafePLC2_X.X.X.XXXX.exeñ with  the left mouse -key. Then, the following 

window appears :   

By opening the menu, you can choose the installation language (English or Deutsch 

[ German ] ).   

 

NOTICE :  

This window only appears during the first installation. For the next time, the language is 

stored, and the first window to appear is the window with the license agreement. In the 

window of the installation language , only the language for the installation is set, not the 

language of the user interface of  SafePLC 2 .  

 

After selecting the language, click on ñOKò, to continue the installation . When you click on  

ñCancelò, the installation is completed, without installing the program . When you click on 

ñOKñ, the next window with the license agreement appears.  

To continue the installation , click on ñI Agree ñ.  
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If you do not agree to the license agreement, click on ñCancelñ. The installation is 

completed without installing the program . 

After you have clicked on ñI Agree ñ, a window appears where you can select the target 

folder where the program  shall be installed.  

 

When  you click on ñNextñ, a window appears where you can select the sta rt  folder for  

quick access to the  BBH SafePLC 2 program . It is also possible to create a quick access in 

the start menu. If you choose this possibility, a symbol to start the program  appears on 

the computerôs desktop. 

After you have klicked on ñInstallñ, the installation starts.   
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When  a Windows Security window appears during installation, click on ñInstallñ, to install 

the M atrix -USB driver  (Dongle driver) and the FTDI CDM  driver  (RS485 -  USB) fort he 

connection between PC and PLC to transfer programme s from  SafePLC 2  to the PLC 

hardware . 

 

 

 

Tip :  To accelerate the installation of the USB drivers, click on ñDo not look for Windows 

updatesòduring the installation of the USB drivers 

 

After the installation is completed, the following window appears :  

 

By placing the check  mark in the box, you can choose if the program  shall be started 

immediately or later. If the check  mark is placed, after you have clicked on ñFinishò, the 

dialogue window closes after you have clicked on  it , and the program  starts .  
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Dur ing installation, the desktop symbol to start the program  is created. With this symbol , 

you can always start the program . If during installation, a quick access has been created 

in the start menu folder, the program  can also be started in this folder via q uick access . 
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4.2.3.  Hardlock  

For the correct functioning of  SafePLC 2 ,  you need a hardlock.  If you start the program  

without the hardlock, the following message appears :  

 

 

 

Click on ñOK ñ, and insert the hardlock into the USB port. The hardlock is recognized, and 

all functions of  SafePLC 2  can be used. If you remove the hardlock while working with  

SafePLC 2 , functions get lost, and you can neither compile nor store created program s. 

When you reconnect the hardlock to the USB port, all functions are av ailable again.  

 

4.2.4.  Uninstalling  

To uninstall  SafePLC 2 , you can  either  use the quick access in the start menu or the 

function ñUninstall a program ò on the Windows Control Panel. 

If you want to reinstall the program  and at the same time change the installation 

language, you must delete the registration key ñInstallation languageò under the branching 

HKEY_CURRENT_USER\ Software \ BBH\ SafePLC2.  

 

4.2.5.  Running Application  

To start the program , doubleclick on the desktop, or start from the start menu.   

 

INFORMATION :  

if your setup file is market ñuser registrationò after the start, "Login  dialog" appears, and 

you can only use the program , after you have entered both user name and password.    

 

 

Figure 3 user registration  
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4.3.  User  interface  

4.3.1.  Main  window  

Figure 4 structure of the application window  

The application window is the standard window of SafePLC2. Via the window function 

surface, the windowôs size can be adapted, and the window can be minimized, maximized 

or closed. The window is divided in the following elements :  

 

1.  Title bar with tool bar for quick access   

2.  Main  menu  of SafePLC² surface  

3.  Ribbon m enu  ( tabs : Home , Windo w, Filter with groups )  

4.  Browser  

5.  Control vi a document tabs with plan tabs  (top) and sheet - tabs  (bottom)   

6.  Work surface  (Canvas)  

7.  Library (library window )  

8.  Properties (properties window )   

9.  Message window  

10.  Status  bar   
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4.3.2.  Customizing the main window  

4.3.2.1.  Layout reset  

You can reset the layout of the application to default by clicking ñReset layout ò in the 

register tab ñWindow ò.  

 

Note, that this command deletes the user layout. The deleted user layout cannot 

be restored.  

 

 
Figure 5 "window" tab, setting of the user layout via group ñtoolsò and ñReset layoutò 

4.3.2.2.  Docking  

By docking, the applicationôs layout can be personalized. Every section (except ñPlansñ and 

ñSheets ò as well document properties )  can be pulled out of the application window, and 

can b e dropped in a different section, or in a register group.  

 
Figure 6  Personalize the application window by docking  
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Figure 7 Docking , example: properties (properties window) on left side under ñbrowserò 

    

4.3.2.3.  Automati c hide  

Every section containing the symbol for automatic hide   can be transferred to the 

background automatically. The user can switch off automatic hide, and can make the 

section visible again by again clicking on the symbol for aut omatic hid e .  

 

 
Figure 8 Automatic hide  
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4.3.3.  Tit le bar  

 

 

The title bar in  the  upper section  of the application  contains application icons, buttons for 

quick access, and the  title of the  application. The buttons for quick access are  ñSaveñ  

( via keyboard with Ctrl +S), òCancelñ   (Strg+Z) , and ñRepeatñ  (Strg+Y).  

The application title    consists of the 

current document name, the currently registered user and the application name  with an 

asteri sk, which indicates that at least one change has been effected that has not been 

saved.  

 

By clicking on the application m enu, the context menu of the application window can be 

called. The context menu contains the familiar window functions.  

 

 
Figure 9 context menu  of appliaction window  
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4.3.4.  Main  men u 

 

 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

11  

12  

13 

14 

15 

16 

17 

 

 

Via the start menu, basic document functions and application functions can be called, e. 

new document, save document, print, user management, settings etc.  

ĂRecent files ñ shows the documents used last (The last document is shown first).  

 

1 New  

Creates a new  empty project. When a new project is opened, the program  asks the user, if 

the changes in the old document shall be saved.  

Figure 10  SafePLC2,  main menu:  basic document functions and 
application functions  



4  
 

Selecting  and parameterizing the 

SCU via S afePLC²  
 

 

2 Open  

Opens either an existing SafePLC2 document  or a document with a complete library. If  a 

new document is opened, the program  asks the user if the changes in the old document 

shall be saved . 

 

3 Save  

Saves the document at the selected place. In case of a new project, a window with 

extended storage options ñSave asò.  

 

4 Save as  

Saves a document, and selects the documentôs name, type and storage location. If the 

folder contains a document with the same parameters, the program  asks the user if the 

document shall be replaced.  

 

5 Print  

Shows the printing options. You find the functio nal description under ñ4.3.16  Printò. 

 

6 Export library  

Export of a SafePLC2 library to a *.splib  file.  

 

7 Group import  

Group import function  

The import includes the verification of the sensor configuration and the already existing 

resources in the function plan.  

 

8  Import  

Import of a SafePLC2 libray from a *.pak  file  

 

9  Change use r  

This command appears after setting the check mark in the user service setting.  

With this command a user can log in and log out.  

Included are the users: administrator, programmer and user .   

****** is not indicated separately . ******  

 

10  User  Se rvice Settings  

Here, users can be changed . It appears then additionally in the main menu "Change user ò. 

 

1 1  Settings  

In the ñSettingsò window, application settings can be changed (cf. chapter ñ4.3.17  

Settings ò).  
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12 Import ESI  

Import function to import ing  a device description file for one of FSoE slave modules.  

 

13 Profile management  

Management of the data profiles of the FSoE slave modules.  

 

14 Reloaded Library  

Libraries update . After importing a library, it must be reloaded.  

 

1 5  Help  

Opens the help wind ow of SafePLC2.  

 

1 6  About  SafePLC 2  

ñAbout  SafePLC2ñ gives short information about the Windows system and about t he 

creation of the application. Also, compiling information is shown.  

 

1 7  Quit  

Closes the whole program . 
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4.3.5.  Menu of the ribbon  

 

 

The menu of the ribbon is part of the main window and consists of several register tabs. 

The user can switch within the ribbon mode (minimize, maximize) by clicking on the   

button in the menuôs upper right-hand corner. If the menu ribbon was minimized, t he user 

must click on the corresponding tab. This tab opens automatically, and closes again if it is 

no longer clicked on. The user can also call the tabs by pressing the Alt -button and the 

QuickInfo -button shown on the menu ribbon.  

 

Afterwards, again QuickInfo  buttons appear beside every function in the menu of the 

ribbon.  

Figure 11  menu of the ribbon, quick info buttons  

Beside the switching mode, the ñHelpò  button is situated. With the ñHelpò button, the 

help dialogue window is called.  
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4.3.5.1.  Home  

 

 

 

 

 

1 Document  

¶ ñUser rights ò shows a window where the user rights can be fixed.  

¶ ñPrintñ shows the printer menu.  

¶ ñExport dialogueñ shows the export dialogue.  

¶ ñDevice interface ñ shows the device dialogue .  

 

2 Zoom  and pan  

¶ The dropdown list ñZoom ñgives you access to defined zoom values.  

¶ The ñZoom In ñ[Enlarge] button  increases the current zoom by  25  %.  

¶ The ñZoom Out ñ[Reduce] button decreases the current zoom by 25  % .  

¶ The ñZoom all ñ [Whole page] button can maximize the range  to the page size.  

¶ The ñPan Tool ñ serves to switch to the panning mode. When the function is 

enabled , the user can pan the range  either with the left mouse button or with the 

middle mouse button.  

 

3 Work surface  (Canvas)  

¶ The switch button ñAuto - arrange ñ[ Arrange automatically] serves to switch 

within the mode for automatic arrangement. If the function is enabled , elements 

are arranged automatically. Not all plans support automatic  arrangement.  

¶ The ñRe - arrange  ñ button serves to rearrange elements immediately. This 

arrangement is not saved. Not all plans support this automatic arrangement.  

¶ The ñInsert text ñ button  serves to activate the filing of text. When  the function is 

enabled , the user can file text on the working surface by clicking the left mouse 

button.  

¶ The dropdown menu ñInsert title ñ lists all available titles. By clicking on the 

selected title, the select ed title is immediately inserted in all sheets of the whole 

document.  

  

1 2 3 4 
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4 Check +  compil e 

¶ Pressing the ñCompile ò button  compiles the current document. After the 

compilation has been successfully completed, a green hook appears in the text 

box ñCompiled  ñ . Otherwise,  

ñNot compiled ñ is displayed together with a red hook . 

  

 

¶ With the ñblock ñ switch button , documents can be blocked or released. If a 

document is blocked, the user cannot edit the document. However, the user can 

select elements and cange between plans or sheets.  

 

4.3.5.2.  Window  

 

Via the corresponding switch button, the user can show or hide windows.   

¶ The ñBrowser ñ switch button, serves to switch on or off the  browser window on 

the  user interface.  

¶ The ñLibrary ñ switch button  serves to switch on or off the library window on the 

user interface.  

¶ The ñProperties  ñ switch  button serves to switch on or off the Properties window.  

¶ The ñMessage window ò switch  button serves to switch on or off th e Message 

window.  
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¶ The ñGlobal search  ñ  switch button  serves to enable the window for global 

search. For further information concerning this function, cf. chapter 4.3.15 . 

   

 

¶ The ñFunctional Output Table ñ displays the f ollowing table (cf. illustration).  

      
Figure 12  Functional Output table  
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¶ The ñDocument properties ò switch button serves to display the window for 

document administration.  

       
Figure 13  Window ñDocument properties ò 

The window contains the document tabs and the device tabs.  

The document tab consists of:  

¶ Password  ï With this password the project is locked and can be unlocked 

again  

¶ Lock  ï can be locked and unlocked. If a document is locked, the user 

cannot edit the doc ument. However, the user can select elements and 

switch between plans or sheets.  

¶ Developerôs name ï name of the responsible programmer / developer.  

¶ Document device group  ï The device group included in the programming. 

and  can be selected here if several groups are available for selection.  

¶ Comment  ï Via this input field, descriptive text can be entered. For 

example,  this input field serves to enter program or parameter change s 

during the operating period of the currently used device.  

  



4  
 

Selecting and parameterizing the 

SCU via SafePLC²   

  

 

HB-37500 -820 -10 -17F-EN SCU Programming manual_SARC  Page 43  of 329  
Status: 06.05.2022  

 

The Master device tab , e.g. SCU -1-EC (Master),  consis t  of information fields and 

connection settings.  

¶ Device information  ï For further information concerning the edited fields, 

cf. chapter 4.7  ñValidation  report ò.  

 

Figure 14  Window ñDocument propertiesò Device informations 

 

¶ Connection settings  ï For further information, cf. chapter 4.6.10  

ñTransferring the program to the device ñ 

 

Figure 15  Window "Document propertie s" Connection settings  
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¶ Report settings  ï Select the format (PDF or Excel) for the report to be 

produced.  

                     

¶ The following window is shown or hidden with the " Signal table " :  

 

Figure 16  window "signal table"  

 

¶ With the switch button ñReset layout ò, the applicationôs layout is rest to 

default.   
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4.3.5.3.  Filter s 

Via the filter settings the legibility of the work surface can be granted by hiding the desired 

element types or connection types. It is possible to select from two filter categories: 

elements and connection. Every group contains several filters. If the fu nction is disabled, 

the filter elements (or the connection) of a certain filter are no longer displayed on the 

work surface.  

 

 
Figure 17  view functional scheme , all filters activated  

 

 
Figure 18  Function al  scheme , deactivation of filter  ñgroupò and ñTextò 
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4.3.6.  Status  bar  

 

 

The status bar is situated in the main window. On the left side it contains the Master 

deviceôs name and the action mode, and on the right side it contains the cursor position on 

the work surface, the zoom control for the work surface and the symbol for size change. 

The symbol for size change indicates that the user can change the size of the main 

window. The action mode displays the current action  the user performs on the work 

surface.  

 

 

 

 

 

1.  Name of master device, edit mode: compiled/not compiled  

2.  Cursor position  

3.  Zoom controller  

4.  Icon to change the window size   

 

 

4.3.7.  Mouse and keyboard commands 

4.3.7.1.  Mouse - independent actions  

Left mouse click on a function block: selection / deselection of the corresponding block.  

NOTICE :   

Several selections can be made either by pressing the Shift ï button (adding a block to the 

selection) or via the Ctrl -button (removing of a block from the selection).  

 

¶ Cursor above the block or the connection: emphasis of the block or of the 

connection  

¶ ñShiftñ button +  left mouse button on a function block: adds a block to the 

selection  

¶ Ctrl + left mouse button on a function block: removes a block from the selection  

¶ Dele te button : deletes the elements of the current selection, including their 

connections  

¶ Right mouse button on object :  display of context menu  

¶ Left mouse button on connection : emphasis of the current connecting line.  

¶ Scroll ing with the mouse wheel. Scroll up /down through the work surface  

¶ Move middle mouse button and mouse: panning of work surface  

¶ òShiftò button + scrolling with mouse wheel: scroll to the left / to the right 

throught the work  surfaces  

¶ Ctrl  + scrolling with mouse wheel: dynamic zooming in the work surface  

¶ Hold left mouse button and move cursor : moving an element on the work 

surface   

 2 3 4 2 1 
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4.3.7.2.  Keyboard commands  

¶ Ctrl  + N : N ew document  

¶ Ctrl  + O : Open a document  

¶ Ctrl  + S : Save document  

¶ Ctrl + Shift button  + S : Save document as  

¶ Strg + P : Print  

¶ Ctrl  + R : Open documents used most recently  

¶ Ctrl  + Z : Undo  

¶ Ctrl  + A : Select all  

¶ Ctrl  + Del : Delete  

¶ Ctrl  + C : Copy selected elements  

¶ Ctrl  + X : Cut selected elements  

¶ Ctrl  + V :  Paste selected elements  

¶ Esc: Cancel  

¶ Backspace key : Remove previous connection point while drawing a connection  

¶ Ctrl  + F : Calling of the global search  

¶ Ctrl + F : Display of the search elements (only if message window is active)  

¶ òShiftò key + F11 : Creation of a new sheet  

¶ Ctrl  + tab key : Shifting between plans  

¶ F1: Display help concerning  SafePLC2 ( In the individual windows, the help opens 

in the corresponding chapter ).  
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4.3.8.  Browser  (library window)  

 

 

 

The browser section gives a survey of the whole document. Devices, elements and 

function sheets are displayed as node s in a tree structure. The library section 

automatically adjusts its content to the element currently displayed in the browser. Every 

node in the browser can be faded in or hidden. The user can rename every node ï either 

by  a double click on the node or via the context menu. Several selections can be made by 

holding the Ctrl button or the ñShiftò button. The selection in the browser is adjusted to 

the selection on the work surface.  

If a function plan has been selected, and i f inputs, outputs or sensor elements are inserted 

in the function plan, these elements are marked with a green arrow. The green arrow 

indicates that these elements can be drawn into the function plan and that they can be 

inserted  there . 

 

 
Figure 19  Inserting an output element in the function al scheme using the example of "B confirmation 
button1".  
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By pulling the elements and dropping them at the desired place, the user can change the  

sequence of inferior elements within a superior node . 

 
Figure 20  Moving an element within a parent node by dragging and dropping using the " Relay 1" 
example  

 

 

4.3.9.  Control via document tabs  

SafePLC2 contains the following plans :  

 

Plan tabs:  

¶ Global network  

¶ Local network  

¶ Terminal scheme  

¶ Wiring scheme  

¶ Function al scheme  

¶ FastChannel  

¶ Groups  

Sheet tabs:  

¶ One sheet for each device  

 

The plans and sheets are represented by individual tabs in the document window . By 

navigating via the document tab, the user can switch between plans and sheets. Plan 

registers are situated at the top of the window, and sheets are situated at the bottom of 

the window. Please observe that by default only the register tabs, the terminal scheme , 

the wiring scheme  and the function al scheme  are visible. The other tabs (networks, 

groups, SD -bus -groups ) are displayed only under particular circumstances. Every sheet 

belongs to a device. If a Slave device is selected in the browser, only the plans and the 

sheets of this Slave device are visible. To display the sh eets of other devices, the user 

must select the devices in the browser.  

 

NOTICE :   

With the shortcut ñCtrl + tab keyñ you can switch between the plans. 
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Figure 21  Context menu sheet  

¶ Add new sheet  -  adds a new sheet to the current plan .  

¶ Move Backward  [Shift to the left] -   shifts the current sheet one position to the left.  

¶ Move Forward  [Shift to the right] -  shifts the current sheet one position tot he right .  

¶ Delete -  deletes the current sheet. This command is not available if only one sheet 

exists .  

¶ Rename  -  renames the current sheet .  

¶ Change permissions -  shows the permissions dialog . 

¶ Hide item in browser -  the selected elements are hidden in the tree view (view filter 

must be selected in the browser)  

 

¶ Hide/show all of this type in browser -  If this option is selected, the upper menu of 

the configuration can hide, show or reset these elements in configuratio n 
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4.3.10.  Plan types  

In the document window , the plans and sheets are presented by individual tabs.  

 

4.3.10.1.  Terminal Scheme  

The section ñterminal scheme ñ shows a simplified schema of selected devices and 

peripheral devices of the SCU system  and also has an editor funct ion where the user can 

add, remove, replace and move objects. These actions are used to edit the project.  

 

  
Figure 22  View ñTerminal schemeò 

Terminal scheme : If function blocks are inserted into the connetion diagram, the element s 

are automatically coupled with the device. If several devices are indicated in the 

connection diagram,  the user must add peripheral devices to the corresponding  device. 

Otherwise, the dialogue for device selection appears.  

 

 

Figure 23  "Select device" window  
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4.3.10.2.  Wiring  scheme  

Under ñWiring scheme ò the assignments of the external connections in an SCU system to 

the selected sensors and actuato rs are shown. When a new project is created  (Menu > 

New...) , here, all possible inputs and outputs as well as additional sensor interfaces 

(encoder, analog sensors) are displayed.  

 

NOTE:  

Although automatic arrangement is enabled , in some cases it may happe n that 

connections are displayed unfavourably.  However, this does not influence the functioning! 

If the corresponding element is moved, the connection wiring is redrawn and possibly 

appears in a clearer way.  

 

  
Figure 24  View ñwiring schemeñ 

 

24 V:  This line shows  a permanent tension of 24 V DC. The SCU 

module requires a 24 V DC power supply.  

 

GND:   This line shows  the permanently installed mass and is a 

(relatively) constant potential that can  serve as a reference 

for other potentials.  

 

T1/T2:  Wiring of the clock outputs T1/T2.  

 

NOTICE :   

In this view no logical elements may be defined. The corresponding commands are 

available in the function plan.   
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4.3.10.3.  Function al scheme  

In the function block diagram,  the connection is made between input, control, output and 

logical blocks.   

 

This means that the output connectors of the input elements c orrespond to the input data 

of the function block diagram. Accordingly, the input connectors of the output elements 

must be seen as the output data of the function block diagram . 

  

Figure 26  View functional scheme, marked Functiona l Output  

Figure 25  view Functional scheme, marked Functional Input  
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To develop a clearly structured function block diagram, so -called conections can be 

defined. These constitute a determined connection between input connectors and output 

connectors.  

 

 
Figure 27  View functional scheme, structured layout of the function block diagram by using 
connectors  

 

One or several flag output components (output terminal) can be determined for one flag 

setting block (input terminal) (Cf. the chapter ñConnectionsò). 

 

Tip:  Use the comment field in the window ñEigenschaftenò [Properties ]  to enter the 

connecting points. This information simplifies the use of additional connecting point 

outputs. This contributes to a clear arrangement.  

 

4.3.10.3.1.  Groups  

ñGroups ñ contains one sheet per group for every group block from the function plan. 

After tha grou p block has been created, this function is available in the function plan. For 

further information concerning the creation of groups cf. chapter ñ4.12.5.8  Groups ò.  

  

4.3.10.4.  Global Network  

The survey ñGlobal Networkò shows all networks. Master connections and connections with 

Slaves, Fieldbus groups and SD -Bus groups are shown. For further information cf. chapter 

ñ4.11  Networks ò. 

 

4.3.10.5.  Local Network  

The other networks are device - independent and have their own diagrams that are 

displayed for the corresponding device. This diagram is called ñLocal Networkò.  
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4.3.11.  Work surface  (Canvas)  

 

The work surface is the basic drawing tool. Every sheet is displayed in a proper work 

surface. Helpful tips:  

 

¶ You can pan the work surface by pressing the middle mouse button, even if the 

panning mode is not active.   

¶ The zoom can be changed by scrolling with the mouse wheel while pressing the 

Ctrl key. Using the mouse wheel and pressing the ñShiftò key, the user can scroll 

horizontally through the work surface.  

¶ Every work surface saves its own zoom factor .  

 

Figure 28  Context menu of the work surfaces  

¶ With Select all all elements and connections or a work surface are selected .  

¶ With  Paste  all elements and connections from the clipboard are inserted  

(if available) .  

¶ With the Pan Tool , you can switch within the Pan mode .  

¶ With  Insert text the text at the current position of the cursor be i nserted  

into the work surface .  
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4.3.12.  Library  window  

 

 

 

The window ñLibrary ò is the main tool for  the user to insert elements into a document. The  

window ñLibrary ò consists of drop -down folders. Every folder contains one  element  or 

several elemen ts. Folders and elements are filtered in the browser or in the work surface.  

With the buttons ñLarge icons ò and ñSmall icons ò situated at the top of the window, you 

can  switch between the view sizes of the elements.  

 

To insert a n element into a document, the user must drag the element from the window 

ñLibrary ò to the work surface and drop it there.   

 

 
Figure 29  Dragging an item from the library window  
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4.3.13.  Properties  window  

 

 

The window ñProperties ò serves to change the property values of elements. The content of 

the property window is updated automatically and shows the currently selected element. 

By default, the properties are grouped in categories. To reverse this setting, the user must  

click on the ñUncategorized ò button   .  

With ñSearch element ñ    , the desired property can be 

found fast and easily.  

 

If the property value is set to the default value, a white symbol appears beside the name 

of the property. If a value is set that doe s not correspond to the default value, the symbol 

is black. After clicking on that symbol, the user can reset the value to default.  

 

 
Figure 30  Properties window with context menu  
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In the bottom list of the  window ñProperties ò additional information about the currently 

selected properties is displayed . (if available)  

 

 
Figure 31  Properties" window with information about the currently selected property   
(Example ñAND Block 1ò) 

 

In  the  window ñPropertiesò you  can show the properties of a selected object and change 

them. In this section different editing fields are displayed, depending on the requirements. 

These editing fields include input fields drop -down lists, and links to indivi dual software 

dialogues. You open the window ñProperties ò by clicking on the ñProperties ò button in the 

ñWindow ò tab of the menu ribbon. 

 

Tip : The comment field can contain several lines. With the ñEnterò key, you proceed to the 

next line.  
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4.3.13.1.  Structure of the properties window  

 

 

Figure 32  Strucutre Properties window  

        

1.  The name of the selected object .  

2.  Selection fields to change the order of the property list.  

¶ According to categories ï lists all properties and property values fort he 

selected object according to the category. To reduce the number of 

properties you can hide categories.  

 

3.  Search field to filter properties according to the entered text.  

4.  Button to open the pop -up menu ñExtended Propert iesò.  

5.  The description of the selected property .  
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4.3.13.2.  ñExtended Properties ò menu  

With ñErweiterte Optionenñ [ Extended  Options] ,  the user can execute property - specific 

commands.   

 

¶ Reset value  ïThe user can reset the  selected  property to a default value.  

 

 

Figure 33  Property window with extended Options  

 

4.3.13.3.  Validation of properties  

4.3.13.3.1.  Input validation  

The input validation controls if an entered value is situated within the section specified by 

the propertie s, and if this value contains invalid characters. If the value is invalid, a red 

rectangle is drawn around the editor.  

 

 
Figure 34  Value of the property Number of Input Connectors is not within the range  
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4.3.13.3.2.  Value validation  

The va lue validation controls if an entered value fulfills the conditions defined by other 

properties. If the value is invalid, the editorôs background turns red. 

 

 
Figure 35  Example of a value validation. After the property ñmaximum speed ñ has been  

changed in 5,  the property ñCutoff thresholdò is invalid 
 

4.3.13.3.3.  Adaption  

With the special validation function ñAdaption ñ, a property value can be  evaluated. If the 

value does not comply with the functionôs restrictions, the function updates the value, 

and a message window appears, giving the reason why the value was invalid.  

 

 
Figure 36  Example of an adaption :  After the property value of ñSwitch ON Delayñhas been changed 
in 10 , the value has been analysed by the adaptation function and has been changed in 16 .  
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4.3.14.  Message window  

The message window serves to output status messages and error m essages, to display 

results of the evaluation of the function plan. Furthermore, the message window is an 

important instrument to check function block data within their respective contexts.  

 

 
Figure 37  view message window  with exa mple output ñCompilationò 

¶ Selection of message information via output  

Status and error messages are output via "Application" .  

"Compilation"  -  Control of the function block data within their context.  

"Device interface"  -  display of results of the evaluation  of the function block 

diagram  

 

¶ Quickly jump to an element  

By clicking on the coloured block IDs in the message window, it is possilbe to jump 

to an element.  The working surface scrolls to the desired position, and the element 

is visible .  

 

¶ Search field  

Use Ctrl + F to open the search field. Note that this key combination only functions 

if the message window is active. The search field can also be called via the context 

menu . 

 
Figure 38  Message window with search field  
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Via the search field, the user can search the compiled code. To show the next match, 

either click on the ñSearchò  button or use the F3 key.By clicking on ñSetting sñ,  

additional settings can be displayed or hidden. By selecting the boxes, the usercan 

determine the search method.  

 

4.3.14.1.  Context menu in the message window  

 

Figure 39   message window with context menu  

ñSearch Panel ñ ï shows or hides the search field.  

ñCopy ñ ï copies the selected text in the clipboard. The text is available vor inserting.  

ñSelect all ò ïselects the whole text .  

ñClear allò ïdeletes the whole text.  

 

4.3.15.  Global search  

 

Figure 40  "Global search"  

Global Search is an important search instrument. The text entered into the search field is 

searched for on the basis of settings. To show all hits of the desired text, either click on 

the ñFind Allò button  or press Enter.   
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4.3.15.1.  Search setting s 

By default, the search settings are hidden. To show the  settings, click on ñSettings ñ 

.  

 

 
Figure 41  Define search settings  

Beside the familiar settings, e. g. ĂMatch case ñor ñMatch whole word ñ,  the global search 

can also search for ID  name or comment. Addit ionally, it can be fixed from which plans 

results shall be displayed.  

 

4.3.15.2.  Quickly jump to an element  

If you click on the block - ID, the program  immediately jumps to this block . 
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4.3.16.   Print  

ñPrintñ prints plans.  The printer can be selected and the printerôs properties can be set. 

You can set the number of copies to be printed and select the pages to be printed.  

 

Figure 42  Tab  ñPrint Previewò 

 

Menu group ñPage setupñ: 

With  the ñPrint Gridñ button Page size, orientation, (landscape or portrait), margins (left, 

right, top, bottom) and the  grid on the print can be switched on or off.  

 

Menu group ñZoomñ: 

Zoom In  ï enlarges the content in the preview window  (+10  %).  

Zoom Out  ï reduces the content in the preview window ster ( -10  %).  

Actaul size  ï sets the size of the content at 100  %.  

Page W idth ï shows the page in full width .  

Whole Page  ï shows the whole page in the preview window .  

Two Pages ï shows two pages simultaneous ly.  

 

Menu group ñScheme selection ñ: 

Button  Terminal scheme  ï sets if terminal scheme  is printed or not .  

Wiring scheme  ï sets if wiring scheme  is printed or not .  

Functional scheme  ï sets if functional scheme  is printed or not .  

Close Print Preview  ï closes the print preview window.   
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To print one of the above plans or diagrams from a document :  

 

1.  Click ñPrintò in the ñStartò menu (or select the print command in the Quick 

Access Toolbar by using Ctrl +P ).  

2.  Before printing, check the print preview of the te rminal scheme , of the wiring 

scheme  or of the functional scheme .  

3.  Select the printer from the list showing the operational printers .  

4.  Set the number of copies and pages . 

5.  In ñPage Setup ñ you can select the page size, the orientation and the margins. 

You can  also switch on or off the grid on the print. For further printer 

properties click on ñPrinter Propertiesò.  

6.  Click on the ñPrintò button. If you want to edit a plan or a diagram, or if 

you want to continue working , close the print preview  . 

7.  Under ñZoomñ you can set the size of the print preview.  
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4.3.17.   Settings  

In the Settings Window the user can change the application settings. To change the 

category, click on the desired tab on the left side of the program.  

 

 
Figure 43  "Gener al" tab in "settings" user window  

General information :  

Language selection  ï Setting English, German  

Theme ï Setting the color scheme of the surface (light or dark) .  

Check -on or Off  ï  Settings and actiivation  of the following functionalities:  

- saving of the compilation result in a log file  

- saving of the configuration in a binary file  

- I nvalid configured canvas  elements  are highlighted in  red  in the canvas work 

surface  to enable validation in the canvas.   

- Settin g Auto Recovery Information save every x minutes  

Figure 44  ñUser Path ò tab in the ñSettings ò user window  
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User Path : save group target and Auto -Recovery file  

 
Figure 45  ñLbraryò tab  in ñSetting sò user window  

Library :  Setting of document type, path and device series  

 

Standard document type :  

Differences can be made when selecting the document :  

- without library  *.spl2:  

Very small file size, program  can be opened with same or newer  SafePLC²  with 

same range of function . 

 

- With library  *.spl2l:   

Very large file size, program  can be opened with same or newer  SafePLC²  

regardless of range of function . 

 

NOTICE :  

Here, all necessa ry libraries are saved. Thus, functional uniformity is given, although 

possibly in  a new version the function has been changed.  

 

Storage location of the new library  -  Setting the storage location of the new  

library file  * .splib.  

 

Device group of the new document  -  In case of several device groups, the device group 

can be preselected, e.g. in case of different series.  

 

NOTICE :  

Please note that changing the device group requires a restart of the application.  
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4.3.18.  Auto Re covery  

SafePLC 2  has an integrated Auto -Recovery  fu nction . This funct ion  saves t he document 

process of the open file within a customizable fixed interval  (1 to  60 minutes ). If the 

program  closes unexpectedly, e. g. during a power failure or an unexpected crash, the files 

can be restored . This SafePLC 2  func tion saves the do cument process in the temporary file 

directory whose path is indicated on the tab ñUser Pathsò.  

 

Restarting  SafePLC 2   

The crash enables the user to store, to delete or to skip the autorecovery to make the 

selection at the next start of  SafePLC 2 . The Auto Restore function allows the user to save, 

delete or skip the temporarily saved document to make the selection the next time the 

SafePLC2 is started. If SafePLC 2  is closed in the normal way, no data are saved.  

 

 
Figure 46  Dialog window  "Auto - recovery"  

 

Open File    ï This allows to continue the process with the selected recovery file. At 

the next restart of  SafePLC 2 other stored recovery files survive.  

 

Delete File    ï Delete recovery file and continue program  with empty  document . If 

only one recovery file exists, a next selection is not necessary.  

 

Skip    ï Skips the recovery selection and continues the program  with an empty 

document. Recovery selection holds files for  next start.  
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4.3.19.  Information concerning the program  

 

 
Figure 47  information window about SafePLC²  

 

Under ñAbout SafePLC2ò short information is given about the Windows system, the 

application development, and about compilation. Below, typically, sales information and 

the web address are indicated.  

 

4.3.20.  Exit  

The user exits the SafePLC² programming software with the "Exit" or "X" button.  

 

4.3.21.  Window ñUser Rights  Dialog ò 

This window is only accessible for administrators. The The window opens after  a click  on 

the "User rights" button under the "Start" ribbon tab. The "Manage user rights" window 

consists of the  tabs  "Users" and "Groups".  

 

In the window User Rights dialog the  admin istrator can change the user rights for every 

object in the plan.  The program  works with three specific rights that are valid for each 

object :  

 

1.  Read Permiss ion: The properties of an object can be read.  

2.  Write Permission: The properties of an object can be changed.  

3.  Linking Permission: An object can be linked to another object.  

NOTICE :  Administrators are standard users of the programming software  SafePLC² and 

have all permissions.   
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4.3.21.1.  Tab ñUsersò 

In the tab ñUsersò the admin istrator can change the  rights for the other users.   

 

 

Figure 48  Tab ñUsersñ in the window ñUser Rights  Dialog ñ. 

 

1.  List of users with the name of the user group to which they belong (e. g. 

administrator).  If the default user rights are not cancelled, every user has default 

rights he or she assumes from the user group.  

 

2.  List of elements and of rights of the current selected user.  

 

NOTICE :   

You can change the rights for every block or every group separately by clicking the right 

mouse button on the block or on the group and selecting ñChange permissionsò.  

 

4.3.21.2.  Tab ñGroups ñ 

With the tab ñGroups ñ the administrator can change the standard rights of individual user 

groups.  

 
Figure 49  Tab ñGroupsñ in the window ĂUser Rights Dialogñ.  
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4.4.  Process  

The program  SafePLC 2  is a graphics -oriented software to create an PLC-based monitoring 

program  for an SCU system. With the device, it is possible to reliable  monitor drive 

motors. The process described below, has proven most successful for SCU -devices, but it 

is not compulsory.  

 

General information :  

The program  requires the write permission and the  read permission of  the user registered 

on the PC used for programm ing . The application can be run as an administrator. If this is 

not the case, access to some restricted folders cannot be granted.  Missing access 

authorisation can either have unwanted effe cts on troubleshooting in the function al 

scheme , or it can cause  problems  if logic diagrams are saved in directories with restricted 

rights.  

 

With administrator rights, there are no restrictions on modifying the project in SafePLC².  

 

4.4.1.  General workflow  

Drag a symbol from the library or from menu option in the work surface to insert it into 

the selected plan or diagram. If this is possible, the element automatically adds a block in 

the work surface. The proposed working steps correspond to the re flections that should be 

made when planning a safety - relevant monitoring system for a drive axle.  

 

¶ ñDrag & Dropñ 

 

 

The easiest way to insert a block or a device is ñDrag & Dropò.  
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The basic steps for ñDrag & Dropò are: 

1.  Move the pointing device to the object.  

2.  To ñgrabò the object, press and hold the mouse key  or the  key  of the pointing device, 

With the Esc key  the process is reversed.  

 

3.  Use the pointing device to ñdragò the object to the desired place. 

4.  By releasing the button you c an ñdropò the object. 

 

To create an application, proceed as follows:  

 

1.  Select the device type to be programme d :  

After  SafePLC 2  has been started or after a new terminal scheme  has been created, an 

empty work surface appears. All available devices are in the library. By clicking on the 

appropriate module, inter alia, the description window shows the following files: 

programm ing interface, digital I/O , outputs, inputs etc. The desired module can be added 

with ñDrag & Dropò. 

 

 

Figure 50  Description of the device  

To continue the process, a  master  device must be selected.  
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Add a Slave device :  

If a Master device has been added in the terminal scheme , a Slave device must be 

selected in the browser tree to add a secondary device. Otherwise, the Master device is 

replaced. Before replacing the Master device, the program  shows a warning message . 

 

 
Figure 51  Selection of an slave device  

  

NOTICE :  

Due to  the resources involved, and because of their admini stration in  the programme  

environment, is not recommendable to change the type of equipment later on.  

 

The following Properties window can be used  for every input cluster to assign a name and 

to select the parameter ñCycle time ò.  16/24/32 ms can be selected for the "Cycle time" 

setting.  

 

 
Figure 52  Property window of the device  
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2.  Fixing the peripheral devices in the terminal  scheme  

Under ñTerminal schemeñ a simplified scheme with selected devices, encoders, inputs and 

outputs of the SCU -system is shown. The necessary modules are linked automatically after 

they have been inserted.  

 

The following process is recommended :  

 

1.  Select  the corresponding type of peripheral devices (master or slave) in the 

browser tree  of the browser .  

 

2.  Select a Input or Output block from the library .  

3.  In case of slave modules with the monitoring of speed and posit ion, the 

definition of encoders and their parameters is necessary . 

 

NOTICE :  A red symbol indicates a missing setting  

 

Figure 53  Confirm button with missing setting (red)  

In case of modules with analogue processing, the interfaces must be set.   

The selection of input and of peripheral modules (confirm button, door control, Emergency 

stop , light curatin  etc.) is made via the ñInput ñ folder in the library . 
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Figure 54  Selection of an input element via the library  

Add the necessary output modules (semiconductor, relay etc.) in the same way.  

The wiring scheme  shows the connections between sensors and actuators with the 

indicated connectors. After the necessary peripheral devices have been selected, the y are 

connected to the system . 

 

NOTICE :   

When inserting the input or output block  elements , it is not necessary to connect them 

manually to the device, as is the case with the function blocks in the functional scheme. 

These connections are made automatically in the terminal/wiring scheme  

 

3.  Definition of peripheral devices in the function al scheme  

The function al scheme  shows the logic modules and their interconnections. Peripheral 

devices that have not yet been incorporated into a function al scheme  are marked with a 

gr een arrow. The arrow indicates that these elements can be dragged and into the 

function al scheme  and can be inserted.   

 
Figure 55  Inserting the input module  
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4.  Definition of monitoring functions and logic  modules in the function al  

scheme  

The function al scheme  shows the logic modules and their interconnections . 

 

Programmi ng of the function al scheme  by :  

 

¶ Logic elements and processing elements . 

¶ Timer s, Flipflops ( triggering  elements ) and terminal blocks . 

¶ Monitoring modules for drive monitoring (Drive monitoring only possible if the 

corresponding sensors have been defined).   

 

After their selection, the necessary modules are interconnected.   

 

For this purpose, drag  the  cursor over a ñStart connector ñ.  Use the left mouse button to 

click on the start connector. By doubleclicking, the start connector is connected to a 

ñtarget connector ñ. For further information, cf. the chapter  4.6.7  ñCircuit ñ.  

 
Figure 56  information window
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5.  Compilation of the monitoring program   

 

After programm ing has finished, the function plan is compiled and is converted into a 

machine - readable format.  

 

This process consists of the following steps :   

 

¶ Check for open connectors in the functional scheme   

¶ Check of the limit conditions for the monitoring functions  

¶ Check i f the pulse numbers are correctly distributed via the cross -connections  

¶ Creation of a transferable OP program s for the module  

 

 

6.  Program  transfer to the safety module by clicking on the 

device interface   

 

After the dialogue window of the device interface has been opened, the software 

automatically compiles the program . The program  tran smission process consists of :  

 

¶ Setting the COM -output or setting of the IP -address  

¶ Transmission of the automatic program  (IL programming code) .  

¶ Password entry . Corresponds to the serial number of the safety module (only 

if  TCP/IP - connection is used)  

¶ Test of the program in the safety modul e.  

¶ Creation of  a validation report and validation of the configuration  
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4.4.2.  Network plan  

Before the network is installed and programmed, it is recommended to create a plan of 

the FSoE network.  

 

 The following steps are necessary to create the plan of the FSoE network:  

 

1.  Det ermination of the FSoE Master and of its directly connected elements  

(e. g. IOs, encoder)  

2.  Determination of the FSoE Slaves and of its  directly connected elements  

3.  Determination of the EtherCAT Master  ( -> SCU)  

4.  Determination of the  EtherCAT Slaves  

5.  Determination of the structure of the FSoE network  

(The structure of the FSoE network is equal to the structure of the EtherCAT 

network.)  

 

6.  Determination of the network paramete rs  

¶ Module adress (un ambiguous status number in the network ; the assignment 

takes place automatically after inserting the devices in SafePLC². )  

¶ Adresses (Master = 0, Slave x ïconsecutively numbered)  

¶ Connection ID (freely selectable, unambiguous status number in the protocol -  

determines the communication sequence)  

 

After  the network structure and it s parameters have been determined, the network can be 

programmed via SafePLC 2.  

 

For parameter determination, please also use the installation manual of SCU and module 

data files,  the ratingsô data files and the specifications of the manufacturer .  

To program the network, the programming manual SafePLC2 must be used or considered.  

 

Below, only th ose steps supplementary to the SafePLC2 programming manual are 

described that are necess ary considering the  SafePLC²programming manual to map the 

network in the program SafePLC2,  and to program the modules Master SCU and 

Slaves  (SDU,  SSB,é) ï also those produced by external companies . 

 

 

 WARNING  

Malfunctions of the FSoE network can cause loss or impairment of safety functions.  

 

NOT ICE :  

Incorrectly assigned or incorrectly set parameters can cause network malfunctions (e. g. 

loss of input data or delay of input data).  
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By means of this example ñhall doorò, the operation and the parametrization of the 

SCU-series shall be cexplained :  

 

Example:  hall door  

Our example concerns two neighbouring halls (hall 13 and hall 15)  where the FSoE Slaves 

manage data and transfer data to the FSoE Master situated remotely in hall 12.  

Between hall 13 and hall 15 , an automatic gate is situated, whose position is  monitored via   

an ( non safe) sin e-cosin e encoder (axle)   and position switches    (digital switches via 

digital input) . Furthermore, the gate may only be released if the central entrance boom 

 is closed (external data via EtherCAT from  Keba -Slave) .  

The FSoE Slaves in the halls enable the operating personnel  to request the opening of the 

door    and, of course to reques a stop via emergency stop   .  

Partially, the modules are integrated in the switch c abinets         situated in the different 

halls. The switch cabinets are interconnected via  EtherCAT  cables . 

In hall 13 a light curtain      is installed to cause a disconnection (collision prevention)  

 

Sketch :  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 57 : example  -  sketch  

  

Hall 12  

Hall 13  Hall 1 4 

D o o r 

Entrance  

4  

1  

3  

2  

Key :  
 

barrier              Pos.- / limit switch    request button   light curtain  

 

switch cabinets  Encoder     Emergency stop  
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Furthrmore, the barriers only clear the way (via the Slave outputs)in the best -case 

scenario . The data transfer between Master and Slaves is effected via  FSoE.  

 

FSoEðnetwork plan :  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure  58 : FSoE -Plan 
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4.4.3.  Selecting the units / network components  

After the start of the program  SafePLC2,  first the suitable variant of the  SCU-x-EC/x must 

be selected from the ñLibrary ñ ï by dragging it into the main window  

(example:  SCU-1-EC)  ï tab ñterminal schemeò.  

 

Via the property window (bottom right), the parameters of the selected units (e. g. FSoE 

diagnosis, connection  ID, etc .) can be determined.  

 

 
Figure 59 : selection of Master  

For our example, an  SCU-1-EC is inserted here, and the following  

parameters are entered:  

Logical device adress :  0  (selectable ï see plan )  

Cycle time :   16ms   ( from the data sheet )  

Local network :   EtherCAT  (EtherCAT to the central computer )  

Serial number :   4  (back of units )  

After the insert  of the  FSoE-Master  units, automatically the selection folder for Slave units 

(FSoE and  EtherCAT) is shown (Before the folder is hidden) . 

Afterwards, the Slave units for axle monitoring and  IOs  can be added. In the same window 

also t he inputs and the outputs of the unit can be selected. Here, no difference is made 

between  FSoE and EtherCAT . ï The differenciation is made via parameters . 

 

Slaves the read - in of axle data :  

¶ SSB...   (Safe Sensor Box ï reading in of encoder data of 6 encoders  BBH)  

¶ SDUé  (Safe Drive Unit ï read ing in of encoder data of one encoder  BBH)  

¶ Incremental Encoder Electronic GmbH  (ï read in encoder data of one encoder )  

¶ SDC  (ï read in e xtern al encoder data  (option encoder ) Keba )  

Slaves  for IOs:  

¶ Beckoff EL é (IO  unit by  Beckoff)  

¶ SIO -é  (Safe IO ï input data and output data  BBH)  

¶ SDC  (ï read  external IO  data  Keba )  

Property window  
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Figure 60 : selection of  axis and IO s laves  

 NOT IC E:  These units are predefined and are available at the installation of the  SafePLC2 .   

Other units can be inserted by the user (see below ). In the wiring scheme , a proper sheet 

is created for each incorporated unit . 

 

 

 
Figure 61 : One sheet per unit  

 

According to the example, the following Slave units are inserted :  

¶ SDU -  automatic gate  ï switch cabinet  1, hall  13  ï unit by BBH 

¶ SIO  -  back of gate  ï switch cabinet  4, hall  13   ï unit by BBH 

¶ SIO  -  automatic gate  ï switch cabinet , hall  15  ï unit by BBH 

¶ SDC -  Read - In of datafrom central barrier    ï unit by Keba  
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Figure  62 : selection of units  

 

4.4.4.  FSoE settings of the units / the network options  

The FSoE-Master is  automatically set to  FSoE and has the preset address  0 (cannot be 

changed ) . 

In the "Properties" window of the master device it is possible to activate or deactivate the 

"Switch off FSoE diagnostics".  

 

 

"Switch off FSoE Diagnose " means that FSoE connection errors do not trigger  an  alarm 

message on the module.  
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4.4.5.  Optional F ieldbus  interface  

With the  SCU-x-EC/NM variants an additional Fieldbus interface can be configured . 

 

1.  First, the setting  ĂLocal Networkñ must  be selected in the unit .  

 
Figure 63 : network selection  

 

 

2.  Afterwards, in the browser  window ñLocal network ñ the symbol ñFeldbus 

EtherCATñ can be clicked on to change the settings in the ĂProperties ñ window. 

In the ñProperties ò window, the additional ñNetwork Typeñ can be selected.  

 

       
Figure 64 : EtherCAT  Network  
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3.  In case of inserted Slaves , the FS oE properties must/can be set in the FSoE  

section in the window ñProperties ò.For this purpose, the respective Slave unit 

must be selected /clicked on again with the mouse.  

Figure 65  FSoE settings of slave devices  

 

The following data can be set :  

¶ Slave  address  (number)    

­To determine the Slave ranking in the FSoE network . 

¶ Watchdog  time  (im ms)  

­To determine the max. permissible delay per unit . 

¶ Connection - ID  (ID)  

­To determine the communication assignment (protocol ).  

¶ Profile  

­To determine the FSoE profile  

¶ Config uration  type  (if available)  

­To determine the configuration type ï selectable  ñFSoE application parameterò 

or ñCSOE using SRAò 

 

Figure 66 : FSoE options for  Slaves  
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The following properties apply to the units in our example :   
 SDU  SIO1  SIO2  SDC  Comment  

Logical device addr. :  1 2 3 4 as fixed in plan  

Cycle time :  8ms  8 ms  8 ms  8ms  as per  Master  cycle  

FSoE-Slave -addr.  

and - ID:  1 2 3 4 as fixed in plan  

FSoE-Watchdog:  200 ms  200 ms  200 ms  200 ms  

 

4.4.6.  Determining the inputs and the outputs of the units  

After the units are selected, their inputs and their outputs are determined in the  SafePLC2 

ï ta b ñWiring schemeò.  

  

 
Figure 67 : Insert IO  element  

By selecting it and dragging it into the main window, an input element or an output 

element from ñLibrary ò (upper right window) is incorporated.  

Thereby, via the query window it is qua rried to which unit this element shall be connected 

(automatically).   

Figure 68 : additional example for assignment to a unit  
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The connection from the element to the input / the output of the units in the wiring 

scheme  takes place automatically .  

 

NOTICE :  

This assignment by SafePLC2 must be implemented accordingly by the wiring. The unit is 

programmed accordingly and changes into the error mode if necessary.  

 

For ou r example we had determined the inputs and the outputs. Now, the inputs and the 

outputs are set :  

¶ Master with Start button and Help button, Emergency -Stop button, Reset, 2 outputs  

 

 
Figure 69 : IO -elemente inserted  (Master )  

The assignment must be done separately for each module including all slaves.  

 

ATTENTION:  

Input s and Output s of slave device cannot be linked in the main configuration!  

A new document must be  created for this purpose. (description see chapter  4.4.7 )  
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4.4.7.  Slave Configuration  

The assignment of inputs and outputs must be made  for each  slave sep arat ely  in an new 

document  ï here Slave  1:  

 

Before you can configure the inpu ts and outputs of the slave, you have to click the 

respective slave device  again with the mouse in FSoE master configuration. The properties 

window appears and a profile can be selected.  

 

 
Figure 70  Slave profile setting  in  FSoE master configuration  

 

The profiles now appear in the library window (left).  Drag the respective profile of the 

slave into the function al scheme . 

 
Figure 71  slave profiles in function al scheme  

 

NOTICE :  

For the slave modules SMX, SDU and SCU the assignment of the inputs and outputs is 

done separately. (For the further procedure see chapter 4.4.7.1 ) For slaves that cannot be 

freely configured, the configuration can still be executed in the master configuration.

Klick  
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4.4.7.1.  Creating a slave profile  

After creating the slave profiles in the FSoE master configu ration, open a new document. 

Add a slave device as master (Master> SCU-x (Modular) > SDU-Slave  ...) and define  the 

input and output elements . 

 

¶ Our example:  

Slave 1 with Emergency -Stop, Start /Reset button , light curtain + 4 outputs 

(relays + semiconductors for 2 switch cabinets with each one  signal lamp).  

 

 
Figure 72  new document > wiring scheme> IO elements  inserted  (Slave  1)  

The (safety) functions can be determined in the  tab  "Function al scheme ".  

(see chapter  4.5 )  

 

 
Figure 73  Determining the safety functions of slave 1  




























































































































































































































































































































































































































































































