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1 Safety information

All programming examples, as well as all example groups coming with SafePLC2, serve only
as an assistance for implementing the respective functionality. They were created to the best
of our knowledge and makes no claim to completeness. The user is not released from the
responsibility of verifying its usability for his own application, especially with regards to
applicable standards and regulations. In particular, no legal claims may be derived from the
use.

2 SafePLC2

The program SafePLC2 is a graphically oriented editor for the creation of a PLC-based
monitoring program for an PSC1-system.

SafePL_C

This program editor allows the graphical preparation of sequencing programs using the
functional block method, as well as the parameterization of sensors, actuators and other
technological functions used.
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In this manual, you will get to know the basics of SafePLC2. This manual will show

you the most important screen dialog boxes and the procedures to follow using

practical exercises, which are structured so that you can start with almost any

chapter. Previous experience of working with the mouse, window handling, pull-down menus,
etc. would be useful, and you should preferably be familiar with the basic principles of
programmable logic control.
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3 Terms

PLC

Programmable Logic Controller, equals the German designation for
Speicherprogrammierbare Steuerung (SPS).

SafePLC2

Program editor for the graphical preparation of sequential programs using the function block
method, as well as the parameterization of sensors, actuators and other technological
functions used.

PSC1

Modular fail-safe control system with integrated technological functions. The behaviour of the
PSC1 system is defined by a user configuration and the associated logic operations.

Function block (functional module)

Block in a PLC-control that influences the program sequence of a PLC-program either
physically or logically. A physical (hardware) function block is e.g. a push button or an output
on the PSC1 block. However, a function block is also the logic operation (e.g. AND or OR) of
input and output signals within the PLC.

Function block diagram (function block language)

Graphically oriented, function block based,

61131-3, serving the purpose of visualizing logic operations of inputs and outputs on function
blocks of a PLC control. The function block diagram shows the function blocks and their logic
operations in a graphical form (Function Block Diagram FBD).

Input / Output
Location on a function block where a logic operation to other function blocks can be set up.

Logic operation

A named connection between:

a.) a function block output and a function block input.
b.) a PLC input and a function block input.

c.) a function block output and the PLC output.

Connector

Connecting point between the beginning and the end of a logic operation with an input and
an output of a function block.

Programming manual SafePLC2 V2.8 Page 7 of 440
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Attribute
Non-graphical feature of a function block. An attribute consists of a designator and a value.

Routes

Horizontal and vertical alignment of logic operations in a function block diagram, so that
intersections with function blocks are avoided and logic operations with identical connector
are merged at an early stage (related to distance to the target function block).

Signal list
Signal lines into and out of the PLC, represented in a table.

Signal cell
Selectable area within the signal list, which can be provided with a comment.

PLC input signal list

Signal lines entering into the PLC, represented in form of a table. In SafePLC2 the PLC
inputs can be designated by the user. They have an unambiguous number and must be
assigned to the inputs of a function block.

PLC output signal list

Signal lines leaving the PLC, represented in form of a table. In SafePLC2 these outputs can
be designated by the user and, just like the inputs, have an unambiguous identification
number.

Instruction list (IL)

Assembler-like programming language that can be loaded into a central PSC1 module. The
duty of SafePLC2 is the generation of an instruction list based on defined function blocks, as
well as their attributes and linkages.

Compilation
Compilation and verification of the function block diagram created in SafePLC2 and the
associated parameters.

Function block group
Classification of function blocks according to their positioning ability in the function block

diagram (input, output, logic).

Function block types
More detailed identification of function blocks within a group. (e.g. "Emergency Stop")
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message Window

Multi-line output window, embedded in a Windows Toolbar element. This display window is
used for the output of errors, warnings and information from the program to the user. The
message Window can be switched on and off.

Configuration

Configuration is the generic term for a monitoring program and the associated parameter for
permissible deviations or minimum and maximum values. In this context it is important to
note that a monitoring program always comes with further data, the program can refer to.
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4 |nstallation

This chapter describes installation procedure and with the installation procedure connected
requisites.

4.1 System Requirements

There are the following system requirements in order to install the program:
1 Minimum System Requirements

o OS: Windows XP, Windows Vista, Windows 7, Windows 8 or higher (32 Bit /
64 Bit)

o Processor: Intel® Pentium® 4 or AMD AthlonE Dual Core, 3.0 GHz or higher
o Memory: 2GB
o HDD: 500MB free space
1 Recommended System Requirements
o Processor: Intel® CoreE i3 or AMD Quad Core, 3.0 GHz or higher
0 Memory: 4GB or more

Program uses DOT Net Frameworks, but the installer will install it if they are missing. DOT

Neti nstall ation can use local files in Acomponent
Internet connection, program will be installed, but installation of DOT Net 3.5, 4.0 and 4.5

and higher will need to be installed by user.

Installer installs VC 2010 redistribution files and also the following drivers:
1 Matrix-USB Driver (drivers for hardlock)

1T FTDI 6s CDM dr-USRT for cgnire&idndb&tween PC and PLC to transfer
program from SafePLC2 to PLC hardware

Note:

The latest version of SafePLC2 could be found online via

https://products.schmersal.com/de DE/product/59/pscl-a-91-safeplc2

Please see chapter 5.11.4 for further details
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4.2 Installation Procedure

Administrative privileges are requested only for installing. Normal user can use the installed
program.

Program installation starts by double mouse left click on file SetupSafePLC2.exe.

Then appears the following window:
By rolling down the menu you can choose installation language (English or German).

rInstaIIer Language l-zhr
E Flease select a language.
\Engish -
[ CK ] | Cancel |
L
Note:

This window appears only for the first installation procedure. For the next time, the chosen
language will be remembered, and License Agreement window will appear as first. This
Installer language window sets up just the installation language and not language for
SafePLC2 user interface.

After language choice press button ffOKoto continue the installation. If you click button

fiCancelq installation will finish without program installing. After pressing button ffOKothere
will appear next window with license agreement.

Programming manual SafePLC2 V2.8 Page 11 of 440
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.
Bl Schmersal SafePLC2 Setup ESREE

Licenze Agreement
Flease review the license terms before installing Schmersal SafePLC2. !

Press Page Down to see the rest of the agreement.

SORGFALTIG LESEN: K.A. SCHMERSAL GMEH & CO. K&, LIZENZIERT IHNEMN SOFTWARE
MR UNTER. DER. BEDIMGUNG, DASS SIE ALLE IN DIESEM SOFTWARELLZENZ-VERTRAG
("VERTRAG") ENTHALTEMEM BESTIMMUNGEMN ANMEHMEN,

INDEM SIE DIE “AMMEHMEN"-SCHALTFLACHE AM ENDE DIESES VERTRAGS WAHLEN
ODER IMDEM SIE DIE SOFTWARE YOLLSTANDIG ODER TEILWEISE KOPIEREN,
INSTALLIEREM, HOCHLADEN, AUFRUFEM ODER BENUTZEM, ERKLAREN SIE SICH MIT

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Schmersal SafePLCZ.

‘A, Schmersal GmbH & CO. KG -
SOFTWARELIZENZ-VERTRAG 7
Deutschland B

DIESEM VERTRAG EIMVERSTANDEM, DADURCH WIRD EIMN VERTRAG ZWISCHEN K. A, -

[ 1 Agree J [ Cancel

To continue in program installation press button fi Agreea If you do not agree with License
Agreement press button fiCancela Installation will finish without program installing.

After pressing button fl Agreeothere will appear a window with possibility to set the

destination folder where program will be installed.

’
Bl schmersal SafePLC2 Setup o

Choosze Install Location

Choose the folder in which to install Schmersal SafePLC2. !

Setup will install Schmersal SafePLC2 in the following folder. To install in a different folder,
dick Browse and select another folder. Click Mext to continue.

Destination Folder

C:\Program Files\Schmersal\safePLC 2

Space required: 176.6MB
Space available: 229.3GE

Programming manual SafePLC2 V2.8
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After pressing button fiNextothere will appear window to choose Start Menu Folder for

SchmersalSaf ePLC2 progr amds

s ehpossilbility totcreate BHomcute i s

Start Menu Folder. If you choose this possibility, there will be created an icon for starting

program

onl y dasktopc omput er 6s

p
Bl schmersal SafePLC2 Setup

Choose Start Menu Folder
Choose a Start Menu folder for the Schmersal SafePLC2 shortouts,

can also enter a name to create a new folder.

Select the Start Menu folder in which you would like to create the program's shortcuts. You

chmersal\SafePLC2

7-Zip

Acressories
Administrative Tools
BEH

CPUID

Default

EditiX-XML Editor
FastStone Capture
Foxit Reader
Games

HelpMDoc

m

[ Do not create shortcuts

Programming manual SafePLC2 V2.8
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After pressing button finstallg installation will start.

If during installation there appear ANindows Securityoalert,c | i ¢ k tb instalf Ma#ik-USB

Driver (drivers for hardl ockUSB)a fodcorRrectom 6 s CDM dr i
between PC and PLC to transfer program from SafePLC2 to PLC hardware.

x

Would you like to install this device software?

Mame: TDi GmbH Technodata-Interware
Publisher: Thesycon Systemsoftware & Consulting Gmb...

[T Always trust software from "Thesycon Systemsoftware Install |
Consulting Gmb...".

[#) You should only install driver software from publishers you trust. How can I decide which device software is safe
~ toinstall?

During installation of USB drivers, click on "Skip searching for Windows updates" for a faster
installation.

Atfter finishing installation there will appear window:

; N
Bl schmersal SafePLC2 Setup =

Completing the Schmersal
SafePLC2 Setup

schmersal SafePLC2 has been installed on your computer.

Click Finish to dose Setup.

| Run Schmersal SafePLC2

Programming manual SafePLC2 V2.8 Page 14 of 440



SCHMERSAL

SafePLC2 manual THE DNA OF SAFETY

By clicking check box it is possible to choose if you want run program immediately or not.
When check box is marked after click on button fFinishqg the dialog window will be closed
and the program will start.

During the installation the desktop icon for starting the program will be created. You can use

this icon to start the program any time. If during installation there was created shortcut in
Start Menu Folder it is possible to start program from shortcut created in this folder.

4.3 Hardlock

For a proper functionality of SafePLC2 you need Hardlock. If you start program without
Hardlock there will appear the following message:

Press button flOKoand insert Hardlock to USB port. Hardlock will be detected and SafePLC2
will be fully functioned. If you remove Hardlock during working with SafePLC2, there will be
lost of full functionality and you will be not able to compile and save created program. Insert
Hardlock to USB port and full functionality will be recovered.

4.4 Uninstall

To uninstall SafePLC2 you can use shortcut in Start Menu Folder or function Uninstall
Program in Windows Control Panel.

If you want to install program again with possibility to change Installation Language, it is

necessary to delete registry key "Installer Language" in branch:
HKEY_CURRENT_USER\Software\ Schmersal\SafePLC2.
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4.5 Running Application

To Run application double-click on icon on desktop or choose program from Start Menu.

Note:

Af t er application start there appears ALogin dia
inserting flJsernameodand fPassworda

Login dialog

Username:

Password:

Username Default-password
Administrator schmersal schmersal
Standard guest-user 123
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5 User Interface

5.1 Main Window

1 New Document - Admin1{Administrator) - SafePl~.
Terminal S
PSC1-C-10 (Master) - & Safe Functions
A & Legic
v Input &
el AND Block
‘L-Cunﬂrm Button 1
\& Confirm Button 2 1
v Output = | |[EXCLUSIVE CR Block
]
=1 Relay 1 AND Block 1 FLIP FLOP Block
A r-ﬂ Slaves & = =
Logical 1 Block
e} 1 g
4 Network Interface
. 1e NOT Black
¥ (=] Functional Sheets
~
~ 0 PS.CI—C—ID (Master) Properties
‘-L.Conﬂrm Button 1 B AND Block 1
\& Confirm Button 2
=i Relay 1
& AND Block 1
Number of Input C... @ 2
4 Miscellaneous
Comment
60
60
AND Block 1
1 o PSC1-C-10 (Master) Mot Compiled X408 ¥:11 105% &

Application window is the root window of SafePLC2 application. Window can be resized,
minimized, maximized or closed through window mode handling buttons.

It is divided in the following elements:
Title bar with Quick Access Toolbar

Start menu

Ribbon menu (Tabs with Groups)

Browser

Document tab control with Scheme tabs placed on top and Sheet tabs placed bottom
Canvas

Library window

Property Grid

© ®© N o g bk~ w D

message Window
10. Status bar
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5.1.1 Adjusting the Main Window

5.1.1.1 Reset Layout

User can reset application layout to defaults by clicking on fReset Layoutobutton located in
Window Ribbon page. Note that this operation will erase user layout and there is no option to
restore user layout.

ment - Superadmi

5.1.1.2 Docking

Docking provides useful way to customize application layout. Every panel (except Schemes
and Sheets) can be dragged out of application window or can be dropped onto other panel or
tabbed group.

Mew Document - Superadmin{Administrator) - SafePLC™

~ i PSC1-C-10 (Master)

v . Peripherals

¥ Input

=5 Confirm Button 1 f & AND Block

.ﬁ Confirm Button 2 3 >
v Qutput s =1 excLusive org
f B Relay 1
eyt l FLIP FLOP Black
i El

A . Slaves
o]

4 Outputs B 1 | Logical 1 Block

L NOT Block E
ﬂ OR Block

v [] PSC1-C-10 (Master) - Version: O Auwxi
liCcnﬂrm Button 1 Qutput 1 - .
5 Confirm Button 2 4 EMU Monitoring:
=1 Relay 1 Loop Back Circuit: 02 [ ] EMU EMU Result Bloc|

- .
¥ =/ Functional Sheets Qutput type: v} E.H

& AND Block 1 Operating Time: Q 8m:
Ti
Releasing Time: O 8ms L e

af m
PSC1-C-10 (Master) - Sheet 1 ® Dummy Block

> & Muting Functions
> _D Groups
» b Group Interface

hd @Terminals
L S TR |

PSC1-C-10 (Master) | Not Compiled
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hd E PSC1-C-10 (Master)

hd “ Peripherals

v Input
ﬁ{:onﬁrm Button 1
li*&:‘nﬁrm Button 2

v i PSC1-C-10 (Master)

hd ‘ Peripherals

¥ Input
ﬁ Confirm Button 1
i Confirm Button 2

v Qutput ¥  QCutput
1
=4 Relay 1
Slaves
(o]

-
=) Fiimrtinmal Chaote

Library

& tare ons o

w a n 1.
L Safe Functions
' ]

¥ —&—H Logic

AND Block
& | AND Block &l

=1 EXCLUSIVE OR Block
-
I FLIP FLOP Block

1 Logical 1 Block

=1 EXCLUSIVE OR Bl

FLIP FLOP Block

1 Logical 1 Block

| 1+ NOT Block

o im0
; o om |
PSC1-C-10 (Ma_.=2 o —— e

4

PSC1-C-10 (Master) Mot Compiled

5.1.1.3 Automatic Hiding

Every panel with fAuto Hideoicon H can be switched to auto hide mode. User can disable
auto hide mode and restore panel to its previous position by clicking again on the fAuto Hideo

icon ﬂ

Properties
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5.1.2 Title bar

Mew Document - Admin1{Administrator) - SafePLCZ2*

Title bar located on top of application window contains application icon, quick access buttons
and application title. Quick access buttons consist of Save button (also available through
keyboard shortcut Ctrl+S), Undo button - (Ctrl+2) and Redo button - (Ctrl+Y).

It is possible to add more elements in the Quick Access Toolbar by right clicking in any
element in the Ribbon menu and selecting i A d dQuitkoAccess Toolbaro .

Window Filter

2.5 IQ Szeme §) (] |
User Print avid ’ Add to Quick Access Toolbar

Show Quick Access Toolbar Below the Ribbon

Minimize the Ribben

A new quick access button will be shown in the Quick Access Toolbar.

To remove it, right click on the new button in the Quick Access Toolbarand sel ect A Remo:
from Quick Access Toolbard

New Document - Adminl{Administrator) - SafePLC2*

Application title consists of current document name,
name of user currently logged in and application name with asterisk indicating there is at
least one unsaved change.

User can display application Window context menu by clicking on application icon. Context
menu provides well known windows functionality.

Restore

Move
Size
- Minimize
o Maximize

x Close Alt+F4

Programming manual SafePLC2 V2.8 Page 20 of 440



SCHMERSAL

SafePLC2 manual THE DNA OF SAFETY

5.1.3 Start menu

e
Mew Ctri+N Recent files
Open Ctrl+Q
Save Ctri+S

Save Az Ctri+Shift+5

( Print Ctrl+P
Export library
| Import Group

Project to MC-Card

Change User

User Service Settings

Settings

Help

About SafePLC

Bat

BOOT wwlMOHY LWREEDL

Start menu provides basic document and application functionality, such as New document,
Save document, Print, User management, Settings etc.

Recent files list contains documents recently opened (latest first).

New
Create blank new project. If the current project is opened, program will ask if user want save
changes to old document.

Open
Opens existing SafePLC2 document or document with entire library. If a project is opened,
program will ask if user want to save changes.

Note:

When an existing SafePLC2 program is opened with a later version of SafePLC2, this
program will be migrated.
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Save

Save document to selected location. In the case of new project, the extended save functions
windows appear (like a Save as).

Save as

Save document and select name, type and location of document. If the folder contains the
document with the same parameters, the program will ask user if want to replace it.

Print
Shows the print menu. For description of function see chapter 5.10

Export library
Export SafePLC2 library to *.splib file.

Import Group
Here existing groups can be imported. See also section 12.3.9.7

Project to MC-Card

The binary files generated during compilation are written to a memory card in the PC.
See section 6.8

Change user
Change user allows user to log in or log off. See chapter 5.13 Change User.

User service settings
Allow changing user permissions.

Settings
Settings window allows user to change application settings. See chapter 5.11.

Help
Opens SafePLC2 help window.

About SafePLC2
About SafePLC2 show brief information about the Windows system, application build and

compilation information.
Exit

Close the whole program.
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5.1.4 Ribbon menu

Window  Filter
IS K Qe ) @ = T

- ) 2, Zoom Out
User Print Export Device | Zoom Pan | Auto-arrange Re-arrange Insert Insert Not
Rights dialog Interface % Zoom Al Toal Text  Title Compiled
Document Zoom & Pan Canvas Check + Compile

Ribbon menu is part of main window and consists of several Ribbon pages. User can toggle

ribbon mode (Expanded-Compact) by clicking on button in top-right corner of menu.
When Ribbon menu is in Compact mode user has to click on Ribbon page name to expand
page and page gets automatically collapsed when it loses focus.

User can access any Ribbon page by pressing fAlt keyoand then fdesired keyoregarding the
tooltips appeared in ribbon. Afterwards additional tooltips appear next to each operation in

Ribbon menu. Next to fiToggle ribbon modedbutton is Help button that will show help
dialog.

5.1.4.1 Home
; @q, Zoom In EE T -
< == == - o
E ) : <, Zoom Qut
User Print Export Device | Zoom Pan | Auto-arrange Re-arrange Insert Insert Mot
Rights dialog Interface Q, Zoom All  Tool Text Title Coempiled
Document Zoom & Pan Canvas Check + Compile

Document group
1 User Rights button - shows dialog where user can define rights for users.

91 Device Interface button - shows device dialog.
1 Export dialog button - shows export dialog.
1

Print button - shows print menu.

Zoom & Pan group
Zoom dropdown list - provides quick access to specific zoom values.

Zoom In button - increases current zoom value by 25%.

1

1

1 Zoom Out button - decreases current zoom value by 25%.

i Zoom All button - scales Canvas so that it fits entire Canvas container.
1

Pan Tool toggle button - toggles Pan mode. When enabled user is able to pan the
Canvas by either left mouse button or middle mouse button.
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Canvas group

T

Auto-arrange toggle button - toggles auto-arrange mode. When enabled elements
are automatically arranged. Not all scheme types support arranging.

Re-arrange button - arranges elements instantly. Not all scheme types support
arranging.

Insert Text toggle button - switches on Text dropping. When enabled user can drop
text to Canvas by clicking left mouse button.

Insert Title dropdown menu - lists available titles. After clicking on one of titles
selected title is immediately inserted to all sheets across whole document.

Check + Compile group

T

Compile button - compiles current document. When compilation is successful button
shows ACompilediA text with green check
red check mark are showed.

v

Compiled Not

Compiled

Check + Compite | Check + Compile
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5.1.4.2 Window

Filter

A @
] Global Search ] Signal Table | & Reset Layout
i ] Functional Qutput Table
{8
D Message Window L]

User can show or hide windows by toggling the following toggle buttons:

1

1
1
T

Browser toggle button - turns on and off Browser window in user interface.
Library toggle button - turns on and off Library window in user interface.
Properties toggle button - turn on and off Properties grid.

message Window toggle button - turns on and off message Window in user
interface. For more information see chapter 5.8 message Window.

Global Search toggle button - turn on window for Global Search. More information
about this function is in chapter 5.9 Global Search.

Global Search 0O x

Find...

=~ Settings
@ Search by All @ All Schemes
@ Search by Name @ Current Scheme
® Search by Comment @ Current Sheet

@ Custom Scheme
Match case

Match whole word

Rezults (Element Id, Element Mame, Scheme, Sheet, Comment)

Global Search: Results (Element Id, Element Name, Scheme, Sheet, Comment)
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1 Functional Output Table button - shows corresponding table (see next figure).

Functional Output Table

BitID CustomID High Active Axis Number Function Medule Comment

1 Document Properties toggle button i document management information window.
This window contains Document tab and Device tab.

Document Properties

Document PSC1-C-10 (Master)

Password: |_|

Developer Mame: |

Document device group: | PSC1 H

Comment:

Document Properties window

The Document tab consist of:

1 Password - password for lock function. For more information see chapter 7. User
Management.

Developer Name - Name of the responsible programmer/developer.
Document device group 1 Selection of device group for document.

T Comment - This input field provides a descriptive field for the input of any text. Here
one can document e.g. program or parameter changes during the life cycle of the
currently used device.
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The Device tab consist of information fields and connection settings:

1 Device information i For more information about edited fields see chapter 6.
Configuration report.

1 Connection settings i For more information see chapter 5.7 Transferring the
Program on the Device.

9 Signal Table button i this table show connections and signal types of all device
connectors.

PSCL-C-10 (Master)

Device Connector  Signal Type Connected To Peripheral —
PSC1-C-10(0 10.00 Digital Do 01 Confirm Button 1
PSCI-C-10(r I0.01 Digital oo0l Confirm Button 2
PSC1-C-10(r I0.02 Digital oo 0l Door Control 1
PSCL1-C-10(0 I0.03 Digital Do 02 Deoor Control 1
PSC1-C-10(r 10.04 Digital Do 01 Confirm Button 3
PSCL-C-10(0 I0.05 Digital
PSCL1-C-10(0 I0.0& Digital
PSCL1-C-10(0 10.07 Digital
PSC1-C-10(r I0.08 Digital
PSCL-C-10(r I0.09 Digital R
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5.1.4.3 Filter
Home Window

Encoder Terminals W Power Supply M PN semicondu... | [l Encoder

Safe Functions | Group Text || I Cross Circuit C... M Axis M Monitored

Filter provides great tool to maintain Canvas readability by hiding desired element type or
connection type. Filter consists of two filter categories: Elements and Connection. Each

group contains several filters. By disabling, the elements (or connections) that belong to
given filter are hidden from Canvas.

All elements and connections are shown:

G

Prog2_mit Achsen - schmersal(Administrator) - SafePLC*

MECLE  Home  Window

Encoder Terminals W Power Supply M pigital B P semicondu... || [ll Encoder

Safe Functions | Group Text || MM cross Circuit C... | [ Relay W Axis Il Monitored

Local Network ~ Terminal Schem eme | Functional Scheme

Filter off

[505] Safe.. Ry

:& 1
= =
=]
i
Group 1

©

Prog2_mit Achsen - schmersal(Administrator) - SafePLC*

Home Window

Encoder Terminals . Power Supply . PN Semicondu... . Encoder
Safe Functions

M Cross Circuit C... W Monitored

Functional Scheme:
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5.1.5 Status Bar

PSC1-C-10 (Master) | Mot Compiled X:945Y:157 | 115% © |

Status bar belongs to main window and is composed of current master device name and
action mode aligned to the left side and cursor position in Canvas, Canvas zoom slider and
resizing icon aligned to the right side. Resizing icon symbolizes that user can change size of
main window. Action mode will show current action that user is performing in Canvas.
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5.2 Mouse and Keyboard Commands

5.2.1
)l

Note:

Mouse Dependent Actions

Left mouse button-click on a function block (de)select given block.

Multiple selection can be achieved by holding Shift key (adds block to selection) or Ctrl key
(inverts selection on block)

o
N
RO =4 —a —a —a - -a _a - -a -a _-a

=A =4 =4 =4 4 4 4 -4 -4 -4 -4 -4 -9

Cursor hover over the block or connection: Highlights the block or connection
Shift + Left mouse button on function block: Adds block to selection

Ctrl + Left mouse button on function block: Inverts selection of given block
Delete key: Deletes the elements in current selection including connections
Right mouse button on object: Displays context menu

Left mouse button on connection: Highlights the existing connection wire
Scrolling the scroll wheel on the mouse: Scrolls Canvas up/down

Middle mouse button and mouse move: Pans the Canvas

Shift + Scrolling the scroll wheel on the mouse: Scrolls Canvas left/right

Ctrl + Scrolling the scroll wheel on the mouse: Dynamic zooming of the Canvas

Clicking left mouse button, holding the button and moving mouse pointer: move
element on the Canvas

Keyboard Commands

Ctrl + N: New document command

Ctrl + O: Open document command

Ctrl + S: Save document command

Ctrl + Shift + S: Save As document command
Ctrl + P: Print command

Ctrl + R: Open most recent document command
Ctrl + Z: Undo command

Ctrl + Y: Redo command

Ctrl + A: Select All command

Ctrl + Del: Delete command

Ctrl + C: Copy selected item(s) command
Ctrl + X: Cut selected item(s) command

Ctrl + V: Paste selected item(s) command
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Esc: Cancel command

Backspace: Remove previous connection point command during drawing connection
Ctrl + F: Show Global Search command

Ctrl + F: Show Find dialog command (only when message Window has focus)

Shift + F11: Create new sheet command

Ctrl + Tab: Toggle between schemes

=A =4 =4 =4 =4 4 -

F1: Show the SafePLC2 Help (on specific window the Help opens on an appropriate
chapter).
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5.3 Browser

A PSC1-C-10 (Master)
v ﬂF‘eripherals

¥ Input

£Confirm Button 1
iﬂonfirm Button 2
¥ Cutput
= Relay 1
h r Slaves
(o]
h ___..:J-' Functional Sheets
v [) PSC1-C-10 (Master) - Sheet 1
£Confirm Button 1
£Ccnfirm Button 2
= Relay 1
& AND Bleck 1

Browser panel provides overview of entire document. Devices, Elements and Functional
sheets are represented as nodes within a tree view. Library panel adjusts its content
automatically regarding the currently selected item in Browser. Each node in Browser can be
expanded or collapsed. User can rename any node either by 2" click on node or by context
menu. Multiselecting is supported and can be achieved by holding Ctrl or Shift key. Selection
in Browser is synchronized with selection in Canvas.
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When Functional Scheme is selected and there is any Input or Output or Sensor element that
has not yet been inserted into Functional Scheme then such items contains green arrow
indicating these items can be dragged and dropped to Functional Scheme.

Terminal Scheme

nfirm Butt |

£ Confirm Button 2 Y
¥ Cutput

= Relay 1

| =]
b ICJ Slaves
I

-
¥ =/ Functional Sheets

h L:} PSC1-C-10 (Master) - Sheet 1
£ Confirm Button 2
=4 Relay 1
|& AND Block 1

Order of children items within parent node typically can be adjusted by user by dragging and
dropping element on desired place.

j Relay 1
-
v tJ—SJE‘."ES
I

&

¥ =/ Functional Sheets
v [] PSC1-C-10 (Master) - Sheet 1
|& AND Block 1
' 1 Logical 1 Block 1 ]

“" Confirm Button 1

j Relay 1

i
Li%i Logical 1 Block 1
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5.3.1 Filter options

This function allow clarify Browser tree with hide options. Right mouse button on element
show filter options such as Hide/Show item in Browser, Hide/Show all of this type in Browser.

There are three buttons on top of the window that allow user to use filter options in Browser.
First two buttons toggle between show all or show filtered elements in Browsers tree.

Third button is Reset filter to default (show all).

5.3.2 Browser context menu

an Confirm Button 1

=" Confirm Ruttan 2
._|._."| Dol & Delete Del
E Em Rename
£Co ,‘_’; Change permissions

v DUtPIUt Hide itemn in browser
= Rel
--{ Rel Hide all of this type in browser
A Ser Show all of this type in browser

» r Slaves

7 .
=] Functional Sheets
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5.4 Document tab control

Following schemes are known within SafePLC2:

T

= =4 =4 -4 =4 =4

Terminal Scheme
Wiring Scheme
Functional Scheme
Groups

Global Network
Local Network

SD Bus Groups

Each scheme and sheet are represented by single tab within document tab control.
Document tab control allows user to switch amongst scheme types and sheets. Schemes
tabs are placed on top of panel and Sheet tabs are placed to the bottom of panel. Note that
by default only Terminal, Wiring and Functional Scheme tabs are visible. Rest of types
(Networks, Groups, SD Bus Groups) will be shown only in certain circumstances. Each sheet
belongs to one device. In case Slave device is selected in Browser then only schemes and
sheets belonging to this slave device are visible. In order to show sheets of another device
user has to select desired device in Browser.

Note:

Keyboard command ACrtl + Tabo toggle between
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Terminal Scheme  Wiring Scheme [Functonal Scheme

PSC1-C-10 (Master) - Sheet 1

Add Mew Sheet

Message Window Mave Backward

Mowve Forward

Delete

Rename

:_s_} Change permissions

Sheet context menu shows:

91 Add New Sheet - adds new sheet to current scheme.

1 Move Backward - moves current sheet one position to the left.
1 Move Forward - moves current sheet one position to the right.
1

Delete - removes current sheet. This command is not available when there is only
one sheet left.

Rename - renames current sheet.

Change permissions - shows permissions dialog.
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5.4.1 Scheme types

Each scheme and sheet is represented by single tab within Document tab control.

54.1.1 Terminal Scheme

The Terminal Scheme represents the simplified scheme with selected devices and
peripherals of the PSC1-system.

« »

Terminal Scheme

If function blocks are inserted into the terminal diagram, the elements will be automatically
paired with device. In the case of several devices in Terminal Scheme, user must add
peripherals to appropriate device. Otherwise the selection device dialog appears.

Select device

Select one device for: Emergency Stop 1

PSC1-C-10-SDM1-MC (Master)

PSCI-E-32-14D1-4D0-2R0 (Slave 1)
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5.4.1.2 Wiring Scheme

The Wiring Scheme describes the external port assignments in a PSC1-system to the
chosen sensors and actuators. When creating a new project (Menu>New...) the scheme
shows all available inputs and outputs, as well as further sensor interfaces (encoders,
analogue sensors).

Even though auto-arrange is enabled, in some instances it may happen, that the connections
are unfavorably displayed. However, this does not affect the function! When moving the
corresponding block, the connecting wiring will be redrawn and may appear more distinctly.

Local Network  Terminal Scheme Winng Scheme™ Functional Scheme

i

21

E PSC1-C-10-SDM1-MC (Master)

< Il »
I PSC1-C-10-5DM1-MC (Master)

Wiring Scheme

Potentials

1 24V - This wire represents permanently 24 voltage power. PSC1 module requires
24VDC power supply.

I GND - This wire represents permanently ground serves as a (reasonably) constant
potential reference against which other potentials can be measured.

1 CrossCircuitCheckTO/T1 - Wiring with TO/T1 test pulses.
Note:

No logic elements must be defined in this view, the corresponding commands are accessible
in the Functional Scheme.
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5.4.1.3 Functional Scheme

In the function block diagram linkages take place between input, monitoring, output and logic
blocks.

In this respect the output connectors on the input elements correspond with the input data of
the function block diagram. In the same way the input connectors of the output elements
must be viewed as output data of the function block diagram.

In order to be able to create a clearly structured function block diagram, one can define so-
called terminals. These represent a named connection between input and output connectors
of function blocks (see chapter Terminal).

5.4.1.4 Group Scheme

Group Scheme includes one group sheet for each group block from Functional Scheme. This
scheme is available after creating group block in Functional Scheme. For more information
about creating Groups see chapter: n10. 3.5

5.4.1.5 Global Network

All networks are shown in this scheme. Master connections and also connections with
slaves, Fieldbus and SD-Bus Groups are shown there. For more information see chapter:
dl0. Networkso .

5.4.1.6 Local Network

In Local network type are the same elements shown as in Global Network without the Master
to Master communication.

5.4.1.7 SD-Bus Group

By using a device which supports SD-Bus and activating that the SD-Bus Groups can be
assigned to that device. A SD-Bus Group acting like an input element with two outputs (like
light curtain element). It is possible to assign up to 31 groups for a SD-Bus supporting
device.
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5.5 Canvas

Canvas represents the base drawing tool. Each sheet is represented by its Canvas.

Useful tips:

9 User can pan the Canvas by pressing middle mouse button regardless Pan mode is
enabled or not.

Zoom level can be changed by scrolling the mouse wheel while Ctrl key is pressed.
User can scroll Canvas vertically by scrolling mouse wheel.

User can scroll Canvas harizontally by scrolling mouse wheel while Shift key is
pressed.

9 Each Canvas stores its own Zoom level.
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Select all Ctrl+4

Paste Ctrl+Y

Pan Tool

Fc'

Insert Text

-

Canvas context menu shows:
1 Select All selects all elements and connections within Canvas.

i Paste pastes elements and connections from clipboard (if present).
1 Pan Tool toggles Pan Tool mode.
1

Insert Text inserts texts to current mouse pointer position on Canvas.

5.6 Library Window

Library X
= Large icons| = Small icons

> ﬂ._._‘ Master

> [ Slave Device
-
> m Input
s P
]
~ [ Output
[ Rt
J-I.I' PN Semiconductor Safety Output
H

z—‘# Relay

‘I~< Semiconductor

» &Encoder
—
» | sD-8us

> | 7 Terminals

Library window represents main tool for user to insert elements to document. Library window
consists of collapsible folders. Each folder contains one or more elements. Folders and
elements are filtered regarding to current scheme, current sheet and currently selected
element in Browser or Canvas. There are two buttons on top of window that allow user to
toggle between element size views.

Programming manual SafePLC2 V2.8 Page 41 of 440



SafePLC2 manual SCHMERSAL

THE DNA OF SAFETY

In order to insert element to document user must drag element from Library window and drop
it onto Canvas.

Library
S
&= Large icons | =
A & Input
E Confirm Button

4[*lg| Door Contral

@ Emergency Stop
a Ly
= y

' B Light Curtain

[
-

Lirnit Switch

Mode Switch

;' Sensor Input Element

=3 | Start / Reset

#| Two-Hand Control

hd & QOutput

J'IJ_ PN Semiconductor Safety Cutput
!

Rela
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5.7 Property Grid

Properties
ﬁ Door Control 1

2M.C
PSC1-C-10 (Master) - I0.00
Pulse TO
PSC1-C-10 (Master) - 10.01
Pulse T1

Signal #1

Cross Circuit Check

Signal #2

Cross Circuit Check
Start Behaviour

Start Type ») |.-‘1'a.ut|::-
Start test o [\
4 Miscellaneous
Comment Q
4 Scale
Width O 60 -
Height o 60 v
4 Mame
Name Door Control 1

Type
Descnption: PropertyEnum

Property Grid allows user to change property values of elements. Content of Property Grid is
automatically refreshed and reflects currently selected element.

By default, properties are grouped into categories. By clicking on Alphabetical button kL
properties can be sorted alphabetically. To switch back user has to click on Categorized

button

Search block u provides fast and easy tool to find desired properties.
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When property value is set to its default then there is white icon next to property name. When
value is set to value other than its default then icon becomes black. After clicking on this icon
user can reset value to its default.

Type O |2 MG E“

Signalﬂ ChAY AN Adoreoet OO S -

Cross Circuit Check  [J hEEELE

Signal #2 a
Cross Circuit Check

Export Property

Delete Exported Property
I |

|

Bottom bar of Property Grid shows additional information about currently selected properties.

Comment O -
Width 3 120 v
Height O 60 v
Mame CLd Door Control -

Width

Value must be greater, equal to 120

The Property Grid is where you can view and modify the properties of a selected object. The
panel displays different types of editing fields, depending on the needs of a particular
property. These Edit fields include Edit boxes, Drop-down lists, and links to custom editor
dialog boxes. You can open Property Grid by pressing the Properties button in the Window
tab of the Ribbon menu.

Tip:
The Comment field can be in more lines. User can switch to next line by pressing Enter on
keyboard.
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Properties.
1 ﬁ Door Control 1

4 Inputs
Type O |2N.C
Signal #1 # | PSC1-C-10 (Master) - 10,00
Cross Circuit Check O | Pulse TO
Signal #2 # | PSC1-C-10 (Master) - [0.01
Cross Circuit Check O |Pulse T1
4 Start Behaviour
Start Type | |."-'\utc:
Start test Q 0O

4 Miscellaneous

Comment O I I— 4

4 Scale
Width L3 &0 :
Height o 60 v
4 Name
MName O Door Control 1
Width
9

Value must be greater than or equal to 60

Property Grid contains:
1. The name of the selected object.

2. Toggle buttons for changing arrangement of the property list:

o Categorized - Lists all properties and property values for the selected object
by category. You can collapse a category to reduce the number of visible
properties. Categories are listed alphabetically.

o Alphabetical - Alphabetically sorts all properties for selected objects.

3. The Search box for filtering the properties that are displayed by the text that is
entered.

The Edit field for the comment.

5. The description of the selected property.
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5.7.1 Advanced options menu

The advanced options menu allows users to invoke property-specific commands.

4 Inputs
Type 2 [2NC.
Signal #1 PSC1-C-10 (Master) - T0.00
Cross Circuit Check [ Reset Value
Signal #£2 4 Export Property
Cross Circuit Check [ Delete Exported Property

Advanced options menu allows to:
1 Resetvalue i Allows user to reset the property to a default value.

9 Export property i Allows user to export the property to any element, that is higher in
hierarchy.

1 Delete Exported Property i Removes exported property from the element.

Export property x

Select one item to which this property will be exported:

E PSC1-C-10 (Master)

Export property dialog:

Properties

= PSC1-C-10 (Master)

4 Scale
Width O 120 >
Height O 240 -
4 Mame
MName 0 PpsSCi-C-10

4 Exported properties of Confirm Button 2
¥ Signal #1 # | PSC1-C-10 (Master) - | =

Signal #1
Description: PropertyEnumDynamic

Exported property on a master device
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5.7.2 Property validation

5.7.2.1 Input validation

Input validation checks if an editor value is within a range specified by the property and if the
value does not contain any illegal characters. If the value is invalid, a red rectangle is drawn
around the editor.

Properties L D 4
A AND Block 1

4 AND Block

4

Number of Input C... £ 1
Miscellaneous

A —

Comment 0
4 Scale
Width 0 60 -
Height 0 60 .
4 Name
Name [0 AND Block 1

Number of Input Connectors

Value must be greater than or equal to 2 And less
than or equal to 10

Value of the Number of Input Connectors property is out of range
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5.7.2.2 Value validation

Value validation checks if an editor value meets the constraints defined by other properties. If
the value will become invalid, the background of the editor will turn red.

Properties
47 Axis (ID=3)

4 Encoder Type ‘=
Encoder Type [ Redundant encoder

Process encoder Q | Encoder 2

4 Parameter of working section

Axis Type [l | Rotatory l
Rotatory L | rpm '
Position Processing [

Sect. length # 500rev

Maximal Speed # 100 rpm

Cutoff Threshold I... [1 10 rev

Cutoff Threshold S... I 100 rpm

Speed Filter [ | No I

4 Miscellaneous
Comment

o

Axis Device Index Qo -

Maximal Speed

Value must be greater than or equal to 1 rpm And less than or
equal to 2000 rpm

Properties

47 Axis (ID=3)

4 Encoder Type -
Encoder Type I Redundant encoder
Process encoder (9] | Encoder 2

4 parameter of working section
Axis Type I | Rotatory

Rotatory rpm

O

500 rev

Position Processing

Sect. length

Cutoff Threshold I...
Cutoff Threshold S...

10 rev

100 rpm

o g

0

o

*
Maximal Speed #  5rpm

P

)

O

Speed Filter

4 Miscellaneous

0

Comment

Axis Device Index oo

Maximal Speed

Value must be greater than or equal to 1 rpm And less than or
equal to 2000 rpm

Example of value validation. After changing value of Maximal Speed property to 5, Cutoff Threshold properties
became invalid.
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5.7.2.3 Adaptation function

If a value does not meet constraints defined in the function, the function will update the value
and display a message box with a description about why the value was invalid.

Properties

M Timer 2

Access [D * |2 - PSC1-C-10 (Master)
Delay [} Bms

Delay unit O |ms

O | Switch ON Delay

Behaviour

Miscellaneous
Comment
Scale
Width 0 a0
Height 0O &0
Name

Mame

L

Timer 2

Delay
Value must be greater than or equal to 8 ms and less than or
equal to 31999992 ms

Example of adaptation function. After changing the value of the Delay property to 5, the value was evaluated by
adaptation function and was changed to 8.

5.8 message Window

Message Window

Compilation of PSC1-C-10 (Master) is done. Assembler code:

L

ff =-=-==---- Code for PSC1-C-10 (Master) ---------- I
/f Device Id table (address: id): 0: 4196
/f6.11.2015 13:15:59

/f Logic block: Logical 1 Block 1

S1MX.1

/f Input peripheral: Confirm Button 1

SQH1.1

LD 10.00

ST MX.2

SQC 20620.1

/f Logic block: AND Block 1 -

Besides the output of status and error messages as well as the display of results from the
examination of the Functional Scheme, the message Window also is a useful tool for
checking function block data within their context.
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Quick Jump

By clicking on the colored BlockIDs (Block hame) in the message Window one can navigate
to given element so that Canvas scrolls to proper position to ensure element is visible.

Search Panel

Search Panel is available through keyboard shortcut Ctrl+F. Take into account that this
shortcut works only when message Window is focused. Second way to show Search Panel is
via context menu.

LD 10.00

ST MX.2
SQC 206201
/ Input penpheral: Light Curtain 1 B Match case

SQH 3.5 W Match whole word
LD 10.03

AND 10.08

ST MX.3

SQC 55539.1

/{ Input peripheral: Confirm Button 2
SQH11

LD 10,04

ST MX.4

SQC 206201

Search Panel allows user to search through compiled code. To find next occurrence one has

to click on Find next button also available through F3 key. By clicking on Settings one
can expand or collapse additional settings. By checking the checkboxes user can determine
the search method.
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Message Window

output CETTN |~ &

Compilation of PSC1-C-10 (Master] is done. Assembler code:

ff ===n==nu= Code for PSC1-C-10 (Master) ---------

/f Device Id table (address: id): 0: 4196

Ff6.11.2015 13:15:59 Search Panel Ctrl=F
Copy Ctrl+C

/I Logic block: Logical 1 Block 1 w '

S1 WY1 [ Select all Ctrl+A

/f Input penpheral: Confirm Button 1

Eg 'I-ICIlOé & save tofile

ST MX.2 W Clearall

SQC 20620.1

/f Logic block: AND Block 1 -

[

Options in message Window
1 Output:

o Application i show other application errors

o Compilation i show compilation output. In the case compilation failed, window
shows failure error and information.

o Device interface i show process information (compilation, communication
etc.)

1 Save to file button i Save output as *.txt file.

1
1

Clear all button - deletes whole text.

Auto scroll to bottom toggle button - Scroll output text to bottom after compilation

Context menu

1

1
)l
)l
T

Search Panel - toggles search panel visibility.

Copy - currently selected text into clipboard, making the text available for pasting.
Select all - selects whole text.

Safe to file - save output as *.txt file.

Clear all - deletes whole text.
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5.9 Global Search

Global Search 0O x

¥ Settings

Results (Element Id, Element Mame, Scheme, Sheet, Comment)
Confirm Button 1 Functicnal Scheme  PSCL-C-10 (Master) - Sheet 1
Confirm Button 1 Terminal Scheme  PSCL1-C-10 (Master) - Sheet 1
Confirm Button 1 Wiring S5cheme PSC1-C-10 (Master)

Confirm Button 2 Functicnal Scheme  PSCL-C-10 (Master) - Sheet 1
Confirm Button 2 Terminal Scheme  PSCL-C-10 (Master) - Sheet 1
Confirm Button 2 Wiring Scheme PSC1-C-10 (Master)

Confirm Button 3 Functicnal Scheme  PSCL-C-10 (Master) - Shest 1
Confirm Button 2 Terminal Scheme  PSCL-C-10 (Master) - Shest 1
Confirm Button 3 Wiring Scheme PSCL-C-10 (Master)

Confirm Button 4 Functional Scheme PSCL-C-10 (Master) - Sheet 1
Confirm Button 4 Terminal Scheme  PSCL-C-10 (Master) - Sheet 1
Confirm Button 4 Wiring Scheme PSC1-E-31-1200-10D1C (Slave 1)

Global Search is a powerful search tool. Text entered into the Search box will be searched
based on settings. To find all occurrences of given text one has to click on fFind Allfibutton
or press Enter key.

Search Settings

By default, the search settings section is collapsed, and one has to click on Settings
expander

Global Search 0 ox

« Settings

@ Search by All ® All Schemes

® Search by Name ® Current Scheme

® Search by Comment '@ Current Sheet

@ Custom Scheme

Global Network
Local Network
Terminal
M| wiring
Functional
Groups
5D-Bus Groups

Match case
Match whole word

Results (Element Id, Element Mame, Scheme, Sheet, Comment)

Confirm Button 1 Functicnal Scheme PSC1-C-10 (Master) - Sheet 1

Confirm Button 1 Terminal Scheme  PSC1-C-10 (Master) - Sheet 1

Confirm Button 1 Wiring Scheme PSC1-C-10 (Master)

Confirm Button 2 Functicnal Scheme PSC1-C-10 (Master) - Sheet 1

Confirm Button 2 Terminal Scheme  PSC1-C-10 (Master) - Sheet 1 -
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Besides well-known settings such as fMatch caseoor fiMatch whole wordo fiGlobal Searcho
also provides user to search by Name or by Comment. In addition, one can determine from
which schemes results should be displayed.

Quick Jump
By clicking on Block name user gets immediately navigated to block.

Tip:

In the context menu (right click) of the individual elements you will find the entry Global
Search. This transfers the name of the element directly into the search window and executes
the search.

Note:
For terminals, the numbering is resolved so that these elements, which are usually used
several times, can be found very easily.

Dioor Contro LSE"M o

e > = il

3 ¥ Copy Ctrl+C

» & Cut Cirl+X

UE'G‘ o BDoor2> Move to Sheet...
Emargency © ANDE Create a new group from selection

Ol g i F

Show library description
— é
= Signal Trace 3
Emerge!
& Delete Del
_ Rename

,'_3?. Change permissions
Hide item in browser
Hide all of this type in browser
Show all of this type in browser
Global Search

EmergencyStop

~ Settings

Results (Element Id, Element Name, Scheme, Sheet, Comment)
EmergencyStop Functional Scheme PSC1-C-10-FB1 (Master) - Shest 1
EmergencyStop (1) Functional Scheme PSC1-C-10-FB1 (Master) - Sheet 1
EmergencyStop (2) Functional Scheme PSC1-C-10-FB1 (Master) - Sheet 1
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5.10 Print

B New Document - Superadmin{Administrator) - SafePLC*

Print Preview

Lj ¥ Foxit Reader PDF Printer i 1SOA4 A 1 || ] Terminal Scheme
Print Reacy 210.00mm x 257.00mm || Wiring Scheme

[} Functional Scheme

PSC1-C-10 (Master) Not Compiled X0Y:0 114% ©

Print group
Print allows to print created scheme on paper. It is possible to select printer and set printer

properties. You can set how many copies should be printed and set range of pages which
should be printed.

Page Setup group

There it is possible to set paper size, orientation (Landscape, Portrait), paper margins (Left,
Right, Top, Bottom) and it is possible by using Print Grid toggle button turn off and on grid on
the paper.

Zoom menu group
Zoom In' 7 Zoom in content in preview window (+10%).

Zoom Out i Zoom out content in preview window (-10%).
Actual Size i Zoom content to 100% size.
Page Width i Shows page full width.

Whole page i Shows whole page in preview window.

=4 =4 =4 =4 4 -4

Two pages i shows two pages at the same time.

Scheme selection menu group
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1 Terminal Scheme toggle button i sets whether the Terminal Scheme will be printed
or not.

Wiring Scheme i sets whether the Wiring Scheme will be printed or not.

Functional Scheme 1 sets whether the Functional Scheme will be printed or not.

Print preview
1 Close Print Preview i close window for print preview.

To print scheme from document:

1. Click on i Bntdbutton via i Bmeodgroup tab (or click on Print on the Quick Access
Toolbar or use keyboard combination Ctrl+P).

2. Check the printing preview for Terminal Wiring and/or Functional Schemes before
printing.

3. Select the printer from list with ready status.
Set the number of copies and pages.

Set page setup properties such as paper size, orientation, margins and you can
switch on or off fPrint Grida For Advanced printer properties click on fPrinter
propertiesa
6. Click on fi Antdbutton® . When you want to edit scheme or continue work click on
a
fi ©se Print Preview =,

In ’iZoomogroup it is possible to set Zoom for print preview.
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5.11 Settings

Settings window allows user to change application settings. To switch the category, click on
desired tab on the left of the program.

5.11.1 General:

3"~ Settings

User Paths

Language: English (United States) H

Theme: Office 2010 Black H

Library
- ["] Export campilation cutput to log file

Software Update
pd & Export configuration to binary files

ighlight invalid elements in canvas by red color
DH'ghI'gh invalid el i by red col

[7] Save Auto-Recovery information every 2 = minutes

Allow language selection, theme and check on or off possibility to save compilation output to
l og file and save configuration a&ndsettingAuwor y fil es,
Recovery function.

5.11.1.1Auto-Recovery function

SafePLC2 has a built-in Auto-Recovery function. This feature saves document process of
opened file at a user-definable fixed interval (1 to 60 minutes). The files can be recovered if
program closes unexpectedly, for example, during a power failure or unexpected crashing.
This SafePLC2 function saves the document process in the temporary file directory which
path is in User Paths tab. Restarting SafePLC2 after crashing allow user to select Auto-
Recovery files, delete these files or click skip to pass the selection to the next start of
SafePLC2. However, this does not save project data when SafePLC2 closes normally.
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Auto-Recovery

Following files have been recovered:

MNew Document_r_2bal9cB49-Te74.5pl2
Wednesday, June 10, 2015

New Document_r_2ba%c849-7e75.5pl2

Wednesday, June 10, 2015

Mew Document_r_2bal9cB40-Te76.5pl2
Wednesday, June 10, 2015

Auto-Recovery options are:

1 Open file i This will allow to continue process with selected recovery file. Other
saved recovery files remain to next restarting SafePLC2.

91 Delete file i Delete recovery file and program continue with blank document. If only
one recovery file is available, next selection is not necessary.

9 Skip 1 Skips the recovery selection and continue program with blank document.
Recovery selection keeps files to next restart SafePLC2

5.11.2 User Paths:
%7 Settings

General Groups:

| CAUsers\CLumpe\AppDatatLocal\Schmersal\SafePLC2\ UserGroups

Uzer Paths

Auto-Recovery folder:
| ChUsers\CLumpe\AppDatatLocal\Schmersal\SafePLC2\ TemphAutoRecoveryTemp

Library

Software Update

All ow the definition of the -Peddvwse rwhe rdea tiaGriosu pssto
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5.11.3 Library:

%™ Settings

General Default document type:

| without library .

User Paths

Software Update

MNew document library path:
| D\Program Files (xB6)\Schmersal\SafePLCZ 1.7.1.788%rev35\Librany\library.splib . ]

Mew document device group:

scon B
Schmersal SafePLC2

Programming software and parameterization software for PROTECT
PSC1

SafePLC2 version:
v1.7.1.7889 _rev35d

Library options
1 Default document type: Allow to define whether the project is stored with or without
library

New document library path: Allow to set the path to the Library *.splib file.

New document device group: Allow device group selection.
5.11.3.1Changing device group

After changing the device group, you have to confirm the following

Attention

l'e')\

Changing the device group while creating a scheme is possible. After changing, above
shown attention window appears. If user wants to keep created scheme in current document,
select fivyesa Otherwise change will only take effect in a new document.
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After changing in a current scheme, the device must be replaced. A dialog shows all
available devices:

Replace device - PSCBR-C-10 (Master)

Select the device for replacement:

E P5SC1-C-10

3
Iy
[a]
f
L=]
=
Lo}

PSC1-C-10-FBL

PSC1-C-10-FB2

e [ I

¥ PSC1-C-10-5DM1

PSC1-C-10-SDM1-MC

PSC1-C-10-5DM1-FB1

PSC1-C-10-5DM1-FB2

PSC1-C-10-5DM2

PSC1-C-10-5DM2-MC

PSC1-C-10-5DM2-FB1

PSC1-C-10-5DM2-FB2

PSC1-C-100-MC

PSC1-C-100-FB1

| PSC1-C-100-FB2

Selecting device for replacement after device group change
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5.11.4 Software Update

%7 Settings

General || Checking for updates by every restart of SafePLC2?

SafePLC2 Download

User Paths

Library The SafePLC2 software checks for updates each time the application is restarted. There is 2

new symbol in the "Quick Access Toolbar" which signals to you if a new version is available:
Software Update

Update available, Click to go to the donwload site,

7 Could not check for updates. Please check your network connection or your proxy
settings.

Mo symbal, no update available.

If the function Checking for updates on restart is activated, SafePLC2 checks whether a new
version is available in the Schmersal online catalogue (products.schmersal.com). The result
is then displayed in the program bar as shown. A click on this symbol or by means of the link
SafePLC2 Download, the corresponding page in the online catalogue is opened directly.
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5.12 About the Program

@ About SafePLC

SofePLC

Version: -
Ml 1.7.1.7880

1.7
Revision: [E5]

Library Version: ) EARen
Document Library Version: R AR

(00 TSNV Monday, April 27, 2020
0 Microsoft Windows NT 6.2.9200.0

Capyright (c) by:
KA. Schmersal GmbH und Co. KG

Recnenotes B ox

The About SafePLC2 window displays information about the Windows system, application
version and compilation information.

Release Notes displays the changes compared to the previous version.
5.13 Change User

fiChange Userowindow allows user to log in or log off:
Login dialog

Username:

Password:

Username Default-password
Administrator schmersal schmersal
Standard guest-user 123
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5.14 User Service Setting

Via this dialog it is possible to manage users (create new users, change password for
existing users and remove users).

Settings

New user name User name User name

New password Old password

Repeat password New password

Select group Repeat new password
Show users >

Close

First column is used to create new user, second column to change password for existing
user and third for remove user. Tolookfordef i ned users click on AShow

Settings

New user name User name User name

_ Name GroupName  Password

guestuser | User 123

_ schmersal | Administrator | ¥***

New password Old password

Repeat password New password

Select group Repeat new password

Show users <<

Note

The update of the changes of user database only take place after restarting the application.
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5.15 User Rights Dialog

a The User Rights Dialog allows an administrator to change
@, Zoom Out S,,P user permissions for every object in a scheme.

c§Zo:)mAll Tool

The application implements three specific permissions that apply to each object:

1. The Read permission grants the ability to read the properties of an object.
2. The Write permission grants the ability to modify the properties of an object.

3. The Link permission grants the ability to link an object with another objects.

The dialog is accessible only to administrators. The dialog can be opened by pressing the
User Rights button on the Home tab. The dialog consists of Users and Groups tabs.

5.15.1 Users Tab

On the A Bersotab an administrator is able to modify permissions for every other user:

@} User Rights Dislog x
(RN Groups
Superadmin Mame Read Write Link
Administrator E
schmersal a E PSC1-C-10 {Master) M
Administrator
Superadmin -
Administrotor ”
schmersal .
Administrator £:% Door Contral 1
GuestUser [ Confirm Button 1
User 12 Confirm Button 2
1= Confirm Button 3
& Mode Switch 1
& Confirm Button 4 3
. =
1 =4 Relay 1
4, Semiconductar 1 H—2
4, Semiconductar 2
lr. Hi Lo Semicenductor 1
#, Semiconductor 3
4 r
a
|| PSCI1-E-31-12DI-10DIO (Slave 1) LJ
==
PSC1-E-33-12DI-6DI0-4RO (Slave 2)
4 5]
4[] PSC1-C-10 (Master) - Sheet 1
4% Daor Control 1
& Confirm Buttan 1
= Confirm Button 2
5 Confirm Button 3 -

1 List of users along with the name of the user group to which they belong (e.g.
Administrator). Each user employs a default set of permissions, unless overridden,
which he inherits from the user group

1 The list of elements along with the permissions of the currently selected user.

Note:

User can change permission for every block or group independently by right mouse button
and selecting change permission option.
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5.15.2 Groups Tab

«! User Rights Dialog

Groups

Name ad  Write Link
Administrator [
Programmer [v]

User O

The fiGroups dab allows an administrator to change the default permissions of individual user
groups.
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6 Creating a program

The program SafePLC2 is a graphically oriented software for creating a PLC-based
monitoring program for the PSC1 module. The procedure described hereafter has been
found most effective for the programming of the PSC1 devices, whereby it is not strictly
prescribed.

General note:

The program requires write and read rights of the user logged in to the PC that is used for
programming. Missing access rights can lead to side effects in Functional Scheme
debugging or cause problems when saving logic diagrams to directories with limited rights.

6.1 General Workflow

Drag an icon in the library or a menu option and Drop it to the Canvas to insert in selected
scheme. If it is possible the item will automatically add a block in Canvas. The proposed
process steps correspond with the considerations, which should be executed when planning
a safety related monitoring of a drive axis.

Drag & Drop

“ M| &= Large icons| = Small icons

£l -
v | P8 Master
[~

v :B“‘w PSC1-C-10-x
(-

v ﬂ PSC1-C-10
[
PSC1-C-10
E PSC1-C-10-MC
E PSC1-C-10-FB1

ey PSC1-C-10-FB2

m

PSC1-C-10-5DM1

L
L/

» [Ek psci-c-10-sDM2
L/

Toadda bl ock or device simply use fADrag & Dropo.

The basic sequence involved in drag and drop is:
Move the pointer to the object

Press, and hold down, the button on the mouse or other pointing device, to "grab" the
obj ect . -HehaancéisEhéseanode.

91 "Drag" the object to the desired location by moving the pointer to this one

"Drop" the object by releasing the button
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Please proceed as follows to create an application:
1. Selection of the device type to be programmed

Once SafePLC2 has been started, or if a new logic plan is to be created, the blank Canvas
will appear. All available devices are in library. Clicking on appropriate module the
description window shows the module preview and data such as: programming interface,
safe monitoring or number of sensor interfaces, digital I/O&, outputs, inputs etc. The desired
module can be added via Drag &Drop.

v & Master
v & PSC1-C-10-x

PSC1-C-10-MC

Compact controller

(expendable up to 2 extension modules)
PSC1-C-10-FB2

14 Digital Inputs
v & PSC1-C-10-5DM1
2 Clock Outputs
i PSC1-C-10-SDM1-FBL 2 Auxilary Outputs
4 PP Safety Semiconductor Outputs or
PSC1-C-10-5DM1L
2 PN Safety Semiconductor Outputs (softwar

PSC1-C-10-SDM1-MC 1 2-channel Safety Relay Output or 2 1-chan

i PSC1-C-10-SDM1-FB2 KespRIIEation:

> SDHC-Memory Card

Device preview description

The system device must be selected first to continue procedure.
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Adding slave device

Once the master device is added to Terminal Scheme, the secondary device must be a slave
device. Otherwise the master device will be replaced. But the program will show a replace
alert message.

Browser

o

L L

A E PSCL-C-10 (Master)

» Q-' Functional Sheets

Note:

Due to the associated resources and their management in the programming environment
changing the equipment type at later date is not recommended.

The following device Property Grid can be used to assign a name and to choose the
parameterse.g. Cy c | e,ef€.i me 0

The settingof i Cy ¢ | e dnly chamyeablesfor the PSC1-C-100 to 16ms, 24ms and
32ms.

Properties

£ PSC1-C-100-FB1 (Master)

4 Device “
Logical Device Address Qo
Cycle Time a -
PP Safety Output o [

4 Qutput Test type
from IQQ0.0 to IQQ0.5 [ | Dynamic E
from IQQ0.6 to IQQ0.9 [ | Dynamic
from IQQ0.10 to IQQ0.14 [ | Dynamic i
from IQQ0.15 to IQQ0.19 L2 | Dynamic

4 Local Network
Fieldbus o O

“ Global Network

SMMC Serial Qo -
4 Miscellaneous

Comment a
4 Program Info

Configuration CRC O o
Program CRC Qo

Device Property Grid

Programming manual SafePLC2 V2.8 Page 67 of 440



SCHMERSAL

SafePLC2 manual THE DNA OF SAFETY

2. Determination of peripheries in Terminal Scheme

The Terminal Scheme represents the simplified scheme with selected devices, encoders,
inputs and outputs of the PSC1-system. The required modules are automatically linked after
inserting.

The following procedure is recommended:
1 Select appropriate peripheral types in Browser tree.

1 Choose module from library.

1 For modules with speed and position monitoring the definitions of encoders used and
their parameters are required.

Note:

A red icon indicates that it is not used in Functional Scheme.

fiConfirm buttonowith missing parametrization (red)

For a module with analog processing (only on request) the used interfaces must be
parameterized.
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Selection of input and peripheral modules (Confirm Button, Door Control, Emergency Stop,
Light Curtain, etc.) via the library "Input elements":

Library

-
A Dﬁlnput
@ |Confirm Button

‘ﬁ | Door Control

arzer

@ |Emergency Stop

e’

Light Curtain

w
'E Limit Switch
@ Mode Switch

=
-

i Sensor Input Element

w0 | Start / Reset

In the same way add required output modules (Semiconductor, Relay, etc.)

Note:

The Wiring Scheme represents the connections to sensors and actuators of the PSC1
system with displayed connectors. After choosing the required peripherals, these are
subsequently linked with each other.
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3. Definition of peripherals in the Functional Scheme

The Functional Scheme shows the logic modules and their internal linkage.
Peripherals that has not yet been inserted into Functional Scheme are marked with a green
arrow indicating that they can be dragged and dropped to Functional Scheme.

Browser B X Terminal Scheme Wi

e E PSC1-C-10-50DM1 (Master)

i “ Peripherals

¥ Input

[ECmﬁnnButtonzc_J l

£Confirm Button 1
¥  Cutput
=4 Relay 1

s

¥  Encoder
v &% PSCBR-C-10-5DM1 (Master) - Axis 1
s 551 Absolut
i Prowy 2 Counter
Axis

Inserting the Input block

Big mar kups indicate t hRunctiohahScreeme smallmankups i s n ot

indicate thatthe e | e meyettconnestedd t
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4. Definition of monitoring functions and logic modules in the Functional
Scheme

The Functional Scheme shows the logic modules and their internal linkage.

Programming of the Functional Scheme by using:
9 Logical and processing elements.

1 Timers, flip-flops (trigger elements) and terminal blocks.

1 Monitoring modules for drive monitoring (this is only possible, if the associated
sensors had been defined).

After choosing the required modules, these can be subsequently linked with each other.

Timer 2

- ‘__

For this purpose, drag the mouse pointer acrossa"startc on ne ct opressthelefi r st
mouse button in start connector, and then by second clicking connect a "target connector”
For more info see chapter AWiringht.

Door Control 1
Type 2 N.C.
Start Type Auto
Start test False

Errors:
Connector Functional Output is not connected.

Info display
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5. Compilation of monitoring program

After completion of the programming process the Functional Scheme is compiled and
transformed into a machine-readable format.

This process consists of:
1 Examination for open connectors in the logic diagram

1 Examination of boundary conditions for the monitoring functions
1 Examination of the correct distribution of pulses for cross-wire detection
1

Generation of a transferable OP programming code for the PSC1 module

6. Program transfer to PSC1 by clicking on Device Interface

After opening Device Interface & dialog window, the program automatically compiles the
program.

Process of transferring program consist of:
1 Setting the COM output

Transfer of the machine program

Transfer the network configuration whenever a network is used

1

1

9 Testing the program on the PSC1 module

1 Preparation of the configuration report and validation of the configuration
1

Lock the logic plan after approval

Programming manual SafePLC2 V2.8 Page 72 of 440



SCHMERSAL

SafePLC2 manual THE DNA OF SAFETY

6.2 Adding Input elements

The input elements create the digital connection between one or several connected sensors
and/or further lower-level switching devices in the PSC1 System. Each input element, except
the mode selector switch, provides one logic output signal "0" or "1" for further processing in
the PLC.

The input elements are automatically added and edited in the "Terminal Scheme" or "Wiring
Scheme" view. In the "Terminal Scheme" the Input Blocks are inserted from Browser.

The resource control of the function block elements for the PSC1-system manages the
available elements, the number of which may be limited.

If no further elements are available when programming the Terminal Scheme, blocks for
adding the corresponding modules or function blocks are not available. The available blocks
are shown in library. These resources can be released again by deleting the corresponding
function blocks. To delete a block, select the block from Browser or Canvas and by right
mouse button select Delete or press Del.

6.3 Adding Output elements

The output elements create the digital connection between one or several connected
external switching circuits in the PSC1 System. Moreover, one can also specify how external
switchgear is to be monitored. Each output element is triggered by a logic input signal "0" or
"1" via the Functional Scheme.

The output elements are added in the "Terminal Scheme" or "Wiring Scheme" view. Edit the
Output elements in "Functional Scheme". In the "Terminal Scheme" the Output blocks are
dragged and dropped from Browser.

The automatic monitoring of resources of the function block elements for the PSC1-module
has the effect, that only the available elements are enabled in the program. If there are no
resources available for the monitoring program in the PSC1-module, the commands for
inserting the corresponding components or function blocks will be disabled (library options is
not available). This is e.g. the case when all digital outputs of the PSC1-module are
occupied. These resources can be released again by deleting the corresponding function
blocks.
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6.4 The Logic Modules

These modules form the basis for creating a program for the safety application. They enable
the logic linkage of the input with monitoring functions and with the outputs. Inserting logic
modules is only possible in the "Functional Scheme" view, otherwise the associated menu
commands are disabled. This is the case when the resources for a module are already used
up, e.g. after all timer modules have been inserted.

For description of each Logic modul e see chapter ALogic functior

6.5 Wiring
_— f i~ h&_

The assignments in the Functional Scheme are created by linking the input and output
connectors of the functional modules. An output of a module may, if necessary, be multiply
connected with inputs on other modules, whereby any input must only be assigned once.
Apart from this, certain module groups cannot be interconnected for technical reasons. In
case of an invalid connection the program will display a corresponding message.

Only orthogonal control points can be generated, i.e. the connecting lines will always run
horizontally or vertically.

Connection set-up
1. First press left mouse button to select a start connector.

2. User can define rout by simply clicking the clear area to define breakpoints.
3. Second click to select target connector.
4

If Auto-arrange is enabled the connection and block will be automatically arranged.

MOT Block NOT Block NOT Black
+ - e i‘ ! + 1e
|
" AND Block : AND Block AN zcck
& ha

Note:

Connections can only be selected with a mouse and deleted by Del button.
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Tip:
If all connections of a module are to be deleted, one should delete the associated function
block. The connected connections will in this case be automatically deleted.

The program routes a new connection in Alferminal or Wiring Schemedautomatically. The
program draws the connection by inserting additional control points (breakpoints) based on a
bisecting algorithm.

The graphics display can be varied, and the overall presentation optimized by simply moving
the function blocks (if auto arrange is disabled). In complex diagrams it may happen that a
connecting line will intersect with a function block. This behavior has no influence on the
internal function of the linkage.

Note:

Not all scheme types create connection automatically.

Support of drawing of user defined connecting lines is additionally available. These will
remain existent, until the dislocation of an associated function block forces the recalculation
of the control points (see arrange buttons).

Add segment
To adding segment in the connection line, press the right mouse button and select add

segment.
LAND Black

@) Add junction
F ] Adﬁeg ment

Confirm Butt

@

=) Delete Del

Add junction

To add a junction, double-click on connection line or press the right mouse button and select
Add segment.

Note:

If segments of a connection run in a line, they are automatically merged.

Input of corner points

Connecting lines always run horizontally and vertically. Corner points are inserted with every
left-click. The program connects the entered points until the drawing command is terminated
(abort with Escape).
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Visual corrections to the logic diagram should only be made just before the logic diagram is

blocked. Only then the layout is complete, and the blocks do not need to be displaced any
more.

6.5.1 Signal Trace

For clarify wirings and connections user can use Signal Trace function for visualization signal
route. For visualization press right mouse button on block and select Signal Trace from
context menu. There is forward direction from Functional Output and backward from
Functional Input. It is possible to use keyboard shortcut Alt+Left or Alt+Right on selected
block.

Terminal Scheme  Wining Scheme SFunchonal Scheme

Leogical 1B. Tirmer T

1 8=—1a E

[} Copy Ctri+C
X cut Ctrl+X

Create a new group from selection

QT Block 1| Help F1

.
| 1 | Show library description
Forward Alt+Right Signal Trace 3
Backwaﬁ Alt+Left
eregEys ) Delete Del
e B

@ Rename

1}3 Change permissions

Hide item in browser
Hide all of this type in browser
Show all of this type in browser

Terminal Scheme  Wiring Scheme | Functional Scheme

gl LE-- Timer 1

1 we—=fn o

AMD Block 2 | Semiconduc

ol T
_— TORBIock 3 Relay 2
4’. ;

2| =

&

Visualized signal trace backward
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Another way to track signals, e.g. to find the use of connection points in branched programs,
is to use the Global Search (see also chapter 5.9 Global Search window). In the context
menu (right click) of the individual elements you will find the entry Global Search. This
transfers the name of the element directly into the search window and the search is
executed.

For connection points, the numbering is resolved so that these elements, which are usually
used several times, can be followed very easily.

g

Wl
= Copy Ctrl+C
Cut Ctrl+X

Move to Sheet...

g

X

W e

#

oE Create a new group from selection

AN
Help F1
EmergenySiop

Show library description

@sg

Signal Trace 3

@ Delete Del
Rename
fs? Change permissions
Hide item in browser
Hide all of this type in browser
Show all of this type in browser
Global Search

EmergencyStop

~ Settings

Results (Element Id, Element Name, Scheme, Sheet, Comment)
EmergencyStop Functional Scheme PSC1-C-10-FB1 (Master) - Shest 1
EmergencyStop (1) Functional Scheme PSC1-C-10-FB1 (Master) - Sheet 1
EmergencyStop (2) Functional Scheme PSC1-C-10-FB1 (Master) - Sheet 1
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6.6 Using Groups

Function groups combine several function modules into an encapsulated logic structure (see
Ch. 12.3.9).

M
{
Group Input 1
R Group 1 Group Output 1
e
_GroupInput 2
Group Output 2
Group Input 3 - =

This grouping gives the function block diagram a much clearer structure and, with the export
/ import functionality, enables the creation of an own function library.

6.7 Program Creation

After the program has been finished, the compilation process can be started by invoking the

compiler (. The results are displayed in the message Window which is automatically
switched on when compilation is created. After starting the compiler, the compilation process
will run in the stages described below. The results are displayed in the message Window,
which is automatically switched on when the compiler is started.

1. Verifying for open connectors

SafePLC2 makes sure that all connections between function blocks can be opened.
Unconnected connectors are recognized as faults.

2. Verifying for unreferenced "Terminalin"and ATer mi nal Out A

SafePLC2 makes sure that all terminal blocks inserted in the logic diagram are used.
Unsolved references are recognized as faults.

3. Verifying the value ranges of the monitoring functions

Before creating the IL, SafePLC2 checks whether the parameters of the monitoring functions
are inside the value ranges of the current encoder configuration. In case of a modification of
the encoder settings with a monitoring functionality that had already been determined, an
unnoticed area overflow may otherwise occur.
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4. Creation of the instruction list (IL)

The IL-code created on basis of the function blocks is output in the message Window, where
it can also be verified, the code segments associated with the function blocks are identified
by a corresponding subheading.

5. Creating the OP code

Generation of a machine-readable code for the PSC1-system, which is then transferred
together with the parameter data.

Generated OP Code commands count contains extra 3 initialization OP codes for compact
devices. These initialization OP codes are automatically added at beginning.

6. Message Window

All results of the compilation process are reported in the message Window. Should faults be
found, the message Window will automatically pop up.

Use the AQuick Jumpdo feature to be able to jump

diagram by simply double-clicking on a displayed subheading in the message Window. This
way one can easily identify the corresponding function block in case of fault messages.

7. Program signature
After a successful compiler run a total of three CRC-signatures is made.

PSC1-C-10 PSC1-C-100
9 Device configuration CRC: 1 Configuration CRC: Signature
Signature concerning program and concerning parameter data

parameter data f Program CRC: Signature concerning

1 Parameter CRC: Signature the program
concerning parameter data

1 Program CRC: Signature concerning
the program
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Important:

The CRCs displayed in the Property Grid are only informative and must not be used for the
safety related documentation!

For validation of all implemented safety function refer to the respective chapters of the
installation manuals.

6.8 Backup copy on MC-Card

Most PSC1 master modules offer the possibility to load a security program stored on an SD
card. This makes it easier to replace a defective module, for example. To do this, the
necessary files must be provided in a special form on this SD card. Via the button Project to
MC-Card

=

Mew Ctrl+MN
_, Open Ctrl+0
— Save Ctrl+5

‘:ﬂ-' Save As Ctrl+Shift+S

Print Ctrl+P

Export library

Import Group

E‘ Project to MC-Card
"3 Change User

the currently compiled version is written to a memory card in the PC.

Note:
It is possible to keep further documents belonging to the project on the memory card.
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6.9 Transferring the Program on the Device

This paragraph describes the data and program transfer to a basic PSC1 module. Via the
device dialog button,

the respective toolbar will appear. It contains connection and transfer tools for the
communication with the device. Please refer to chapter 9 Device interface for further
information.

The button Connection Settings opens the Document Properties window with Document and
device tab.

Document Properties

Ll PSC1-C-10-5DM2-MC (Master)

Device Information

Connection Settings

Timeout 5000

(C) RS-232 Cable

COM Port | COM3 ]

O Ethernet

N

@Simulatur

The Document tab allows the user to add the developer name and notes. The device tab
consists of Device Information and Connection settings. This window is available also via
Document Properties switch in Window ribbon.

Connection
D [ Library [] Global Search [] Diagnasis Settings
[ Properties L] Functional Qutput Table | ] Signal Table

E'I Message Window E'I Document Properties

Browser

The exact current transmission status and any errors that may occur are displayed in the
"Message Window".
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Note:

The connection between the PC and the PSC1 system is usually established via a
USB/RSA485 interface. The correct driver must be installed without errors and set up during
installation. In case of problems the driver can also be found in the directory of the SafePLC2
programming environment for manual installation. (Directory ... \ RS485 USB_Driver ).

Document Properties x

Document Master Device
Connection Settings

Timeout 5000

(@) RS-232 Cable

COM Port E

':::' Ethernet

P

() Simulater

Connection settings

Connection settings
9 Timeout - the time in millisecond for communication timeout can be set.
1 RS-232 Cable - the COM interface used by the Windows driver must be set.

1 Ethernet - set the IP-Address of the respective device (refer fieldbus manual for
details). The following requested password is the serial number of the device which
can be found on the side plate.

Input Password *

Password : |

ok | T

1 Simulator i see chapter 6.10 Offline simulation
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Disconnecting on the PC-side

At the latest after 5s the system will detect that the connection no longer exists and will also
not be re-established automatically, if the connection is to be set up again.

Disconnecting on the PSC1-side

At the latest after 10s the system will detect that there is no connection. However, the
connection will be automatically set up again if the physical connection is re-established.

6.10 Offline simulation

The simulator makes it possible to test the created logic even without a physical device and
peripherals.

As described in chapter 6.9 the simulator is selected in the connection settings.

L

Auto-arrange

Connection
Settings

Document Properties
Document Master Device

Connection Settings

Timeout 5000

(C) RS-232 Cable

. ¥
|

= =y

| e

o

O Ethernet

S —

| R ios1aos

£-FSCLEINTZDMIE0N (Steve 1)

\\\\\

‘‘‘‘‘

;-

With this selection the Simulator button is activated, and a virtual device is displayed

The diagnosis is carried out analogously to a real device. The procedure is described in the
following chapter (6.11 Diagnostics).

¥
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The window can be scaled and arranged as required. It always remains above the
application and can therefore also overlap the SafeLC2 working area.

B/ simulator - O *
@ Inputs  Safeinputs  Non-Safe inputs  Axis OUtDUt@
Z

3

= PSC1C-10-5DM2-FB1 (Master)

. i~ PN Halbleiter-Sicherheitsausgang 1[Q0.(

PN Halbleiter-Sicherheitsausgang 2[Q0.4

Relais 1]30.4.1,00.4.2]

[=- PSC1-E-31-12DI-10DI0 (Slave 1)
¥ op Halbleiter-Sicherheitsausgang 1[10Q

B& simulator

Inputs  Safeinputs  Non-Safe inputs  Axis
Master, s 1 Master, Axis 2

. Axis 1(PSC1-C-10-SDM2-FB1 (M

B simutator = | G
Inputs  Safe inputs  Non-Safe ing
[ PSC1-C-10-SDM2-FB (Mastey  [Orev Current posi
FI.1
B Fl.2|
- I
- Fl.4
g ;:2 0 =] Speed [rpmi
=
-/Fl.8 0 =] Acceleration [rpmys]
- I
FL1D
G .
P12 By
- [EE
- Fl1d
FI.15
FI16 v
-~HA7
-~ FL.18
- IEIE
FI.20
< Fl.21
-F.22
- IEI

Q ' Q Function reset - '

Speed | Postion

1  The different input sources can be selected via the different tabs.

Input All digital inputs

Safe inputs Input data via safe fieldbus connection
Non-Safe inputs Input dta via unsafe fieldbus protocol

Axis Sensor-data of connected encoder devices

Active elements are shown in green, otherwise marked yellow

2 Here the state of the devices outputs is displayed.
Active elements are shown in green, otherwise marked yellow

3 Via the following buttons the display of the digital input signals can be changed

i The layout matches the module assignment.

1 % The inputs are displayed in alphabetical order

4 Changing the font size

5  This button allows for resetting alarms like e.g. exceeded thresholds of safe drive monitoring
functions
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6.11 Diagnostics

o . . . . . a
After activating the Device Interface there is available Diagnostics ===button tool. When
clicking on the Diagnostics button the Diagnostics window will appear. Diagnostic functions
cannot be running simultaneously with Scope function window.

Note:

A correct diagnose requires the adjustment of data between Functional Scheme and
equipment configuration. A missing logic diagram or a discrepancy between the available
logic scheme and the equipment configuration only permits a limited diagnose. The
functionality "Diagnose function modules" is in this case not available.

Diagnostics - PSC1-C-10-FB1 (Master) R X
Encoder Interface | Function Block | SMMCInfo | SDDCinfo | Network StatusInfo |
Process image | System Info | Alarm Muting | Encoder Position |
Device | Device0 |~ Axis | Axis1 |~ Snapshot
Description Value Snapshot Distance
Raw Position A
Raw Position B

Diagnostics window consist of following sheets:

Process Image
Display of the states of all addresses of the input and output image in the PSC1 module.
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System Info

System information about the PSC1-module. The CRC of the active configuration is
displayed together with the status of an internal transfer counter. This counter is incremented
during each transfer action to the PSC1 module and can be used as reference for the

purpose of documentation. As follows:

Parameters

Description

OverallT CRC

CRC signature concerning program and
parameter data

Configuration - CRC

CRC signature concerning the parameters

Program CRC

CRC concerning the program

Transfer counter

Status of an internal transfer counter This
counter is incremented during each transfer
action to the PSC1-system and can be used
as reference for the purpose of
documentation.

Serial number

Current serial number of the equipment

Version number

Firmware version number

Alarm Muting
Show active alarm muting functions.

Encoder Position

Shows the position values for encoder A and encoder B which have actually been transferred
by the encoders. User can mark the actual position via snapshot button. The program will
show the distance parameter from the registered position.

Encoder Interface

Shows the voltage differential of the driver modules and the status of the input jumpers in the
encoder interface. If one of the values for the voltage condition is O, the encoder is defective
or not connected. The value for the input jumper must be interpreted differently.

In case of incremental encoders:
0 := Jumper OK
1 := Fault

In case of SSI encoders:

0 := Listener operation
1 := SSl encoder operation
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Function Block

Enables selective monitoring of memory states of pre-selected function blocks. To select
function blocks for diagnostics from Canvas use button Block diagnosis. This tab allows to
see logic condition "0" or "1" in the Functional Scheme.

SMMC Info
Shows information about SMMC communication.

SDDC Info
Shows information about SDDC communication.

Network Status Info

Shows information about Network communication.

6.11.1 Procedure for function block diagram diagnose
The main condition to run diagnostics is that program is Started i.e. Start button in

Connection toolbar is gray shaded.

6.11.1.1Diagnostics in Canvas

Diagnostics in Canvas works only when user select in Diagnostics window Function Block
Tab. After selecting Functional Block Tab diagnostics start automatically.

@ schmersalDefault - Admin1(Administrator) - SafePLC*

b E PSC1-C-10 (Mast

v & peripherals
¥ Input
8 Confirm
v Output
=4 Relay 1
=1 Relay 2
v [Bsees
10
¥ = Functional She
v [Jpsci-c-100
A Logical 1
8 Timer 1
=1 Relay 1

& Confirm
=1 Relay 2

<
PSC1-C-10 (Master) - Sheet 1

Message Window

PSC1-C-10 (Master) Compiled I Connect=d Diagnosis Run

Running diagnostics in Canvas
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When running a Canvas diagnose, the current input and output states are displayed in
scheme according to their logic condition "0" (red color line) or "1" (yellow color line). The
logic condition is also showed in Canvas next to Connector ID.

I f t he n DiaghoSticsonMindowlsehanged from AFunctional Bl ock
diagnose mode i.e. another Tab (e.g. A En c o d e r  Ehe diagrostias mforination
disappears from Canvas.

6.11.1.2Diagnostics in Function Block Tab

It is possible to run diagnostics for selected blocks.

Selecting the data to be displayed

If one has changed to the Functional Block Tab it is possible to select function blocks, the

status of which is to be monitored. Functions blocks can be selected in Canvas and after
selection press "Block diagnosis" &= button. By pressing this button, the blocks are taken

over into the monitoring list.

@ schmersalDefault - Admin1(Administrator) - SafePLC*

ﬁ." IBIIQDD

erate Send PRF Ses nd SMF Send Netwurk Connection | Diagnostics

System Info Alarm Muting
Encoder Positian | Encoder Interface | Function Black

T = =T
. SymbAdr Value Description
~ [k Periphereis e = ]

v Input
(6! Confirm |
v OQutput
=4 Relay 1
= Relay 2
=1
v 7 slaves
10
v 2] Functional She
v [Jpsci-c-100
1 Logical 1
8 Timer 1
=1 Relay 1

6 Confirm |
=1 Relay 2

<
PSC1-C-10 (Master) - Sheet 1

Message Window

PSC1-C-10 (Master) Compiled I Connected Diagnosis Run COM3| X:662 Y:164 | 75%

Selected blocks in Canvas
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In monitoring list, there appear Symbol Address, Logic Value and Description for each added
block. When running a Functional Block diagnosis, the current input and output states of the
function blocks are displayed according to their logic condition "0" or "1" on the selected
block.

@ schmersalDefault - Admin1(Administrator) - SafePLC*

F 4 m R @ BDD D U

Connect Disconnect Start Stop Lock Generate Send PRF Send SMF Send Network Connection
nfigurati Report b atrix onfiguration

System Info Alarm Muting

Encoder Position | Encoder Interface ‘ Function Block

hd PSC1-C-10 (Mast)

sapadosg  Amiqn

=]
. : SymbAdr Description
v QR peripherals G T s Q051 Relay 2
d

¥ nput Q052 Relay 2
&5 Confirm § MX2 Relay 2
¥ Quiput Q041 Relay 1
i Relay 1 o4z Relay 1

PLCTA Relay 1

= Relay 2

=8
v O slaves
0

8 Timer 1
|=1 Relay 1
& Confirm |

= Relay 2

Message Window

PSC1-C-10 (Master) | Compiled I Connected Diagnosis| Run COM3 X:420 Y:

To remove block from monitoring list it is possible by marking blockandpr es si ng ADel #
button.

Double-clicking on a list entry shows the associated Function block in scheme.

Note:

The symbol addresses shown in the list are also used in the compilation and in the validation
report.

Tip:
The "Select all" command from the context menu (right mouse button) can be used to select
all data from the Functional Scheme.

The selected data can only be diagnosed if the information in the Functional Scheme
corresponds with the information in the actively connected PSC1-system.
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Note:

The implemented debugging function requires intensive data transfer between PSC1-system
and SafePLC2. This results in a temporally delayed display of data. Quick status changes on
module outputs may therefore not be detectable.

A ATTENTION:

If the PSC1 module changes to a state of alarm, the process representation is no longer
updated. Changing input levels no longer have any effect and will also no longer be shown in
the diagnose.

6.11.2 Hiding Tabs in Diagnostics

To get a better overview using the Diagnostics the tabs can be customized via Diagnosis
Settings in the Window tab. Per default all tabs are visible, but tabs can be hidden by un-
checking the respective box. Changes will only be valid by the next opening of the
connection dialogue.

onnectio Window
D ] Library ] Global Search ('] Diagnosis Settings| | @ Reset Layout
[} Properties [} Functional Output Table | | ] Signal Table:
Browser|
() Message Window|

= ~ SDDC info Network Status Info
Processimage | Systeminfo | Alarm Muting
M PSC1-C-10-5DM1-MC (Master) Encoder Posiion | Encoder Interface
~ [k Peripherals Diag o Log Book Function Block SMMC Info
¥ Input V| SymbAdr Value D)
& Emergency Stop 1
& Emergency Stop 2 <
" Emergency Stop 2 5l
~  Output o
=4 Relay 1 ‘ @ o Emergens S Y.
Encoder
. o Energeney © o/ Relay 1
h aves e i
; \Eﬂ- ol =1
. —
¥ [~/ Functional Sheets e E =
: il e
~ £ PSC1-C-10-SDM1-MC (Master)
—— |

v aTermina\ In1 L’J
(= Terminal Out 1 (1)

v uTermma\ In E:J
= Terminal Qut 2 (1)

h uTErmiha\ In 3\:1
(=2 Terminal Out 3 (1)

& AND Block 1

= Bala 1
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6.11.3 Log Book

The Log Book can be accessed via the Connection Tab.

[P connection [T
& 2 m@ R & B LD

Connect Disconnect Start Stop. vérmay Send Lock  Generate Send PRF Send SMF Send Network

Here go to diagnostics and then select the Log Book Tab

Diagnostics - PSC1-C-100-FB1 (Master)

Blink device SMMC Info Network Status Info
P ‘ System Info | Alarm Muting ‘ Encoder Position ?hr:at:mur;;}:giﬂmezr;:l?: :r:;‘f:;elgrfg[‘l;errnaster module (25 for a slave device).
Encoder Interface Log Book Function Bl info
Device | Device 0 H Actual Index: 47 Device Index: 0
Operating Time  Number Info A
29 3d13h6m3s 10005 O Info
30 3d13h6m 10s 10005 1 Info \The Actual Index states the latest entry
31 3d 14h 48m 27s 10004 0 Info
32 3d 14h 48m 37s 10005 O Info
33 3d 14h48m 39 10005 1 Info
34 3d17h 5m 9s 10004 0 Info _// For description of the Info codes please refer to table A
35 3d 17h5m 19s 10005 0 /,@/"
36 3d17h5m 21s 10005 1 Info
37 3d17h 10m 33 1ooce 0 Infe The Alarm or Fatal Error codes are referenced in the
38  3d 17h 10m 36s 10001 0 Info / respective chapters
39 3d17h 10m 51s 10001 0 Info
40 3d17h 11m22s 10005 0 |
41 3d17h 1Im 25s 10005 1 Info
42 3d17h 17m 365 3m 0 Alarm
43 3d17h 17m 58s 10003 0 Info days / hours / minutes / seconds
44 3d17h 17m 58s 10005 1 Info / The values show the on-time based on system cycles.
45  3d 17h 19m 245 10006 0 Inf
46 3d17h 19m 39s 10005 Info
47 3d17Th 19m 41s 10005 1 Info
48 2d3h17m 125 10004 0 Info
49 2d3h17m 22s 10005 0 Info
50 2d3h17m24s 10005 1 Info

0 Download configuration

0 Configuration locked

0 Alarm-Reset

0 System switched from STOP to RUN
0 POR

1 Module switched to run

0 System in STOP state

SDDC Timeout

SDDC CRC error

Slave No.

Slave No.

The logbook function is possible for the following modules starting with the specified FW
version

PSC1-C-10x 05-00-00-17

PSC1-C-100x 04-00-00-11

PSC1-E-2x 04-00-00-6A

PSC1-E-13x 04-00-00-6A

PSC1-E-37 01-00-00-08
References:

Chapter 15.7: Alarm list
Chapter 15.8: Fatal fault list
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6.12 The Scope monitoring

Parameterization of drive monitoring requires exact knowledge of process data from the point
of view of the PSC1-system. Knowledge about the temporal course of speed, acceleration
and position is of outmost importance. Only this enables the setting of correct threshold
values and limiting parameters.

Scope function is available in Device Interface dialog. Select the scope monitor function by

activating the A S ¢ o= buiton. If diagnostics button is enabled clicking on Scope button is
not possible.

;' ScopeForm EI@
Scheme Speed Encoder
Device Device 0

[ Stop ] [ Hold

Speed A4 Speed B ’ Timg
{mm/s) {mm/s) bifference {ms]

Min |-55.00 0.00 -41.00
T) | Live |-2.00 0.00 200

Time (ms)

ol Save H Load H Impart H Export

Live Min Max Hold on chz =
ADO.O_M

ADO.1_M
AKD 1
P

Device interface Scope view
1. Overview scroll bar

2. Main diagram window

3. Signal output window

All available graphics functions read the required process data ONLINE from the active basic
PSC1-group through the communication interface for time-based representation. Up-to-date
values are inserted at the right border of the Scope Monitor, moved further to the left during
recording, until they finally disappear at the left border of the screen. Although these data
have disappeared from the visible window, they are still maintained in a buffer memory and
can still be moved back into the visible area by sliding the scroll bar beyond the main
diagram window.
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Overview scroll bar for main diagram

Scheme

The ASchemeo function is used to select the curr
Depending on the Achemefiselection from the selection list, the context of the displayed
graphs will change. These are assigned via the color specified in the legend.

The following schemes are available:
Encoder data

1

1 Speed Encoder

1 Data SSX1 Block

1 Data SSX2 Block

9 Data SSX3 Block

9 Data SSX4 Block

1 SEL (Time Based)

1 SLS Filter

1 SCA Filter

I Sensor Pass

9 Encoder Position

1 SLA

1 Analog filter (on request)
1 Analog Adder (on request)

Depending on whether the scheme shows time or position dependent values, the X-axis is
used to show the progressing Tick Time, or the measuring length configured in the encoder.
The Y-values refer to the selected scheme.

Changing the scheme during a progressing measurement is blocked.

Device
Selection of device.

AXis

Axis can be selected. When using several identical functions, these can be selected and
displayed separately via this selection. The values of these measuring data are displayed for
each relevant cursor position
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Device | D
JE i
Captur

Sp_eed A
rpm} 1
Max | 0.00

Min | 0.00

Scaling diagram using Slide bars

Scaling the displayed diagram function enables the adaptation of the Y-values
in the individual graphs by Slide barl/2:
1. Slide barl - Change the Y-values visible area on diagram.

2. Slide bar2 - Change the maximum displayed Y- value range of the diagram.

Capture / Stop
Start or stop recording.

Hold

Press the Hold button to stop displayed values in main diagram with data still maintained in a
buffer memory.

Reset
Reset the diagram values and process data.

Tip:
If you double-click on the main chart, a pointer is inserted at this position. This displays the
cursor in the value table to display additional readings.

Hold on change

If the switch "Hold on change" is set, recording will stop 2 seconds after an edge change of
the specified output (see above). This function enables long-term recording and fault analysis
with no operator present.
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Save

Once the Scope has stopped, there is a possibility to save the current recording in a file. The
Scope data are written in a file as ASCII values. The individual values have XML - tags
assigned, so that the recording can be used for the purpose of documentation of for the
analysis associated with the encoder configuration. The data can also be viewed with the
current Microsoft Explorer or with any other XML-viewer.

Load

With this control button one can load a measurement saved in a Scope XML-file into the

Scope. The Scope dialog will in this case change to viewer mode. Due to the possible

difference of the encoder configuration of the viewed measurement to the current program

and the deviations in the scaling of position an
button and the scheme selection list are disabled, after data have been loaded for display.

Measurements remain disabled, until the Scope is restarted.

Import
Import measurement from ScpXml files.

Export
Export the measurement of one selected output to ScpXml file.

o SelectOutputForm |- = |- & | (o230

Please select one output
for export

D01 -]
Nane

ADD.O_F

ADD.O M

ADDI_M

AKD

AKD.2

AD1

ADZ

Selecting output for export
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6.12.1 Procedure when measuring with the scope

After the Scope dialog has been opened it is still in "Stop" mode, i.e. no cyclic process data
are read-in from the PSC1-system. In order to be able to perform a measurement, you
should proceed as described below.

Note:

All Internet or LAN based applications (e.g. mail program), which run in the background,
should be closed before the measurement.

6.12.2 Preparing the measurement

Choose the desired measuring scheme: In case of a speed-oriented measurement the
running tick time of the PSC1 module is displayed on the X-axis. It must be considered as a
continuously incrementing counter for the system ticks of the PSC1 module. The
measurement data for the graph are continuously updated and maintained in the buffer
memory. The recording memory is approx. 15 minutes.

The measuring process is automatically stopped when the buffer memory is full. The
previous measurement is automatically saved under "ScopeTempData.ScpXml".

With position-oriented measurement the configured measuring range of the set axis is
displayed on the X-axis.

Note:

When changing the scheme, any recorded data from previous measurements will be lost.
When changing the dialog size, the display data must be rescaled.

6.12.3 "Start" measurement

The control button "Capture" for starting measurement is only available in case of an active
connection to the PSC1-system. After clicking on this control button, the data will be
cyclically transferred to the buffer memory and displayed in the diagram from left to right.
Active recording can be stopped with the "Stop" control button.

6.12.4 "Stopping” a measurement and viewing data

After completion of the measurement the data can be analyzed by moving the slide
controllers accordingly.

Programming manual SafePLC2 V2.8 Page 96 of 440



SCHMERSAL

SafePLC2 manual THE DNA OF SAFETY

6.12.5 Measuring schemes

Encoder data:

Functionality 1 Recording of scaled position values of system A and
system B over the course of time.

1 Recording of process values for speed and acceleration
over the course of time.

Note:

After reciprocal comparison of the two channel values, the
process value of the velocity is generated from one channel.

Application 1 Scaling of the encoder systems A and B in case of
position monitoring. In case of a correctly scaled encoder
system there should be no significant deviation between
positions A and B, or the deviation should not exceed the
Aipermi ssible deviationodo se

1 Analysis and course of encoder signal for diagnostic
purposes (e.g. trouble shooting, etc.)

T Acceleration and speed behavior of the drive.

Detection of thresholds.

Output 9 Acceleration in [rev/min/s] in red
1 Position Ain [rev] in green
1 Position B in [rev] in yellow
1 Speed in [rev/imin] in blue
1 Selectable output on PSC1 in grey
1 Two cursor values positioned freely
Note:

The assigned colors can be optionally adapted.

Speed Encoder

Functionality 1 Recording the current speed of system A and system B
over the course of time.

1 Recording the difference of speed signals from system A
and system B over the course of time.
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Note:

After reciprocal comparison of the two channel values, the
process value of the position is internally generated from one
channel.

Application 1 Scaling of the encoder systems A and B in case of speed
monitoring. In case of a correctly scaled encoder system
there should be no significant deviation between speeds
A and B, or the deviation should not exceed the

permi ssible Aspeed thresho

1 Analysis and course of encoder signal for diagnostic
purposes (e.g. trouble shooting, etc.).

Output 1 Speed A in [rev/min] in red
1 Speed B in [rev/min] in green
1 Speed difference in [rev/min] yellow
1 Selectable output on PSC1 in grey
T Two cursor values positioned freely
Note:

The assigned colors can be optionally adapted

Data SSX1 i SSX4 Block

Functionality 1 Recording of process data for speed and acceleration
over the course of time.

1 Recording of upper and lower speed limits for the
monitoring function over the course of time.

Application 1 The diagram shows the dynamic behavior of the drive via
the visualization of speed and acceleration.

T With the SSX not activated, the limiting speed remains
zero.

1 When activating the SSX-function, the limiting speeds
and the current speed are taken on and represented over
the course of time.

9 If the drive with its current speed remains below the
limiting speed, the system will not be shut down.
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Output 9 Acceleration in [rev/min/s] in red
1 Lower limiting speed in [rev/min] in green
1 Upper limiting speed in [rev/min] in yellow
1 Current speed in [rev/min] in blue
1 Selectable output on PSC1 in grey
9 Two cursor values positioned freely
Note:
The assigned colors can be optionally adapted

SEL (Time Based)

Functionality

1 Recording of process data for speed and acceleration
over the position or the course of time.

1 Visualization of current position in form of the parallel
moving cursor.

9 Visualization of the current stopping distance in form of a
trailing pointer.

Application 1 The diagram shows the dynamic stopping distance value
as minimum value for the braking distance.

1 Examination of the set parameter values in the SEL-
function, examination of the available reserve for shut-
down.

Output 9 Current position in [rev] in red

T Speed in [rev/imin] in green

1 Acceleration in [rev/min/s] in yellow

1 Stop distance in [rev] in blue

1 Selectable output on PSC1 in grey

 Two cursor values positioned freely

Note:

The assigned colors can be optionally adapted
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SLS Filter
Functionality 1 Monitoring the maximum speed or rotational speed of a
drive

1 Recording of process data for speed and over position or
course of time.

9 Visualization of current position in form of the parallel
moving cursor.

1 Visualization of the integrated measurands over speed as
position value approximation

Application 1 The graph shows the current speed with reference to the
set limiting speed.

1 Checking the shut-down when exceeding the limiting
speed.

1 Display of the integrated speed
1 Control of functions, which work in dependence on the

limiting speed
Output 1 Current speed in [rev/min] in red
9 Limiting speed in [rev/min] in green
1 Integral in yellow
I Status of function in blue
1 Selectable output on PSC1 in grey
1 Two cursor values positioned freely
(The limit indicates the limiting speed)
SCA Filter
Functionality 1 Monitoring a parameterizable position range with
assigned minimum and maximum values and maximum
rotary speed / speed
1 Recording of process data for speed and over position or
course of time.
9 Visualization of current position in form of the parallel
moving cursor.
Application 1 The graph shows the current speed with reference to the
set limiting speed 1 as well as the determined position by
integrating the speed.
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1 Checking the shut-down when exceeding the limiting
speed or when leaving the permitted range between
minimum and maximum value

1 Control of functions, which work in dependence on the
position range and a limiting speed

Output 1 Current speed in [rev/min] in red

9 Limiting speed in [rev/min] in green

1 Integral in yellow

1 Status of function in blue

1 Selectable output on PSC1 in grey

1 Two cursor values positioned freely
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7 Configuration Report

SafePLC2 uses the validation function (Device Interface->Generate Report) to create a
configuration report for the equipment configuration. This function is only available in case of
an active connection to a PSC1 system.

Write or edit information and description for generated report in Document
Properties window:

Document Properties

Document PSC1-C-100-FB1 (Master)

Device Information =
Descriptions ~ Contact Detas N
End Customer | H Installation Name ‘ H
Labelling | & instetation Phone | =
Location | i Installation Fax ‘ i
Installer | [ cosomername | = =
Configuration | i Customer Phone ‘ E
Create Date | [ e———— =
Functional Characteristics i Supplier Name ‘ E
Supplier Phane ‘ E
_ Supplier Fax =
e H Installer Name i
Installer_Phone | =
Comments i Installer Fax ‘ i
Version \ =
w -

Device information fields for Configuration Report

Each field has a lock function.

A
A\ ATTENTION:
The printed file serves as model for the safety related examination!

Note:

The report can only be created after the logic diagram has been saved.

The generated file (*.pdf’, *.xIsx) has the same name and is located in the same directory as
the associated logic diagram.
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Filling the report can be done in the following steps:

Step: Editing the report header
The following fields can be edited in the header:

= =4 =4 =4

=A =4 =4 -89

End customer:

Labelling:

Configuration:
Comments:

diagram

: Filling Acceptance

Inspector 1.
Date:
Sign:
Inspector 2:
Date:

Sign:

Version:
Installation:
Customer:

Supplier:
Installer:

The name of customer

The project label

The configuration name

Any comments which can be useful e.g. file name of logic

Inspectorb6 s n ame
Date of inspection

Pl ace for inspectords sign
I nspectords name

Date of inspection

Pl ace for inspectords sighn

: Filling Contact Details

Document version

Installation place description

Operator of equipment

Manufacturer of machine / equipment
Information about commissioning of equipment

For fields Installation, Customer, Supplier and Installer there can be filled also Phone number
and Fax number.

Step:

=a = E

=a =

Programming manual SafePLC2 V2.8

Filling Description

Installer:
Labelling:
Location:

End customer:

Configuration:

Create Date:
Functional

characteristics:

equipment
Comments:
Hardware:

Person who installed devices

Identification of hardware

describes the exact location of the equipment

Operator of equipment

safety related equipment features to be monitored by the safety
module

Date when report was created

describes the functionality or field of application of the

safety related equipment features
Code designation of equipment
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Step: Individual check of each system component
In this area there are check boxes, which should be checked if information given is correct.

Visual inspection for mechanical damage and correct mounting.
Component documentation is present.

Visual inspection for deviation from installation guidelines.

Extension Devices: Description of extension devices

Transfer Counter: This field can be also edited.

1 Device type: Write device type here e.g. PSC1-C-10, PSC1-C-100-MC, etc.
9 Serial number: Serial-number of the safety module (sticker)

1 CRC Device Config: Signature concerning program and parameter data

1 CRC Parameter: Signature concerning parameter data

1 CRC Program: Signature concerning the program

1

1

1

Number of axes: Number of all axes

The CRCs can be checked in two ways.

Via the diagnosis in the online mode via the tab 'Systeminfo’ (see also chapter 6.11) or
directly at the device. To do this, press the 'Function' button on the front panel with a pointed
object for more than 3s. The controller must be in the 'Run’ status (digit 4 on the 7-segment
display). Then the CRCs are written in the format

(P XXXXX =) C XXXXX - L XXXXX

via the 7-segment display. If necessary, the CRCs are padded with leading zeros. After
completion of the sequence, the 7-segment display changes back to run status display '4'.
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Checking of the correct function can be done as follows:

1. The correct program and parameter data must be loaded to be able to generate the
validation report!

2. The test engineer must once again validate all configured data in the printed report by
confirming the programmed functions on the equipment / machine.

3. All parameterized limiting values of the monitoring functions used must be checked
for correctness. Attention must be paid to the response times mentioned in the
installation manual

A successfully executed validation should be completed by clicking on the control button
"Lock validation®”.

Note:

If a new configuration is loaded to the PSC1-system, the system LED will, in case of fault-
free operation, subsequently light YELLOW. This signalizes a non-validated application!
When actuating the control button "Lock validation" while actively connected with the module,
the LED will subsequently flash GREEN.
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8 Document Properties

With the User Management the logic diagrams can be disabled against unintended or
unauthorized modifications. Here one can disable or enable access to the function blocks in
the current logic diagram. This means, that in a disabled logic diagram all menu options and
toolbars for adding function blocks appear in light grey (= disabled). Moreover, parameters in
function blocks, that had already been added, cannot be changed.

Please note:

A disabled logic diagram can no longer be compiled! However, access to the PSC1 module
is still possible.

Document Properties This lock function is located in the Document
Properties window and must be protected
with a password of at least 5 characters.

Password: esess Lock

Developer Name:

Document device group: | PSCL E

Commen t:

Note:
The Document Properties window can be displayed at any time using the window manager.

[ Window

u L] leravy' _NGlobal Search |} Diagnosis Settings
[ Properties { ] ional Output Table |_] Signal Table

2 Reset Layout
Browser

0 Message Windowl!}_‘] Document Propertiesl

U Unlocking is done in the same way

Document Properties

Document PSC1-C-10-SDM1 (Master)

Password: |"“| | Unlock

Developer Name:

Document device group: | P5C1 E

Comment:
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9 Device interface

Device interface is Device dialog window. This window allows the extended communication
dialog such as program transfer, Diagnosis and Scope monitoring with connected PSC1
devices. If Device interface dialog is opened, program automatically start the compilation
process.

Icon tools for Device dialog:

Connect Cisconnec t of Send o Generate Send PRF Se = Send Network Connection Diagnostics Scope Block Connection |
ContatiatankCon Tzble Mat ifiguration diagnosis  Settings
Tools

ngquatio neport sble
PSC1-C-10 (Master)

Icon tools in the Device Interface i disconnected

8 BB R RO 2] ©c a

¥ = e BB B Ul&a /

_onnect Disconnect Start  Stop Send Lock Generate send PRF iv:‘ F Se etwork Connection}DiagnosticsgScope Block Connection Close
= figuratior | di

Configuration Configuration Report 3 | gnosis  Settings
PSC1-C-10 (Master)

Connection
Icon tools i connected

Connect
Starts the connection to the PSC1-system.

Disconnect
Cancels an active connection.

Start
Starts the sequencing program.

Stop
Stops the sequencing program

Send configuration

Transmits the configuration of the function block diagram to the PSC1-system. This is only
possible in AStopd mode.

Lock configuration

After each transfer of configuration data to a PSC1-system, the dataismar ked as finot
validatedo. The basic group signalize&UN hi s by n
LEDonthe PSC1. The command ADisable configurationodo di
configuration data in the basic block. This is indicated by a green flashing status LED.
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Generate report

Creates a PDF of the current PSC1 configuration for the connected device. The text file lists
the parameters of the configured modules and the Instruction List (IL) program. The printout
must be confirmed and released in accordance with the demanded regulations.

Send Network Configuration
Transmitting the network configuration to the PSC1 module.

Online/Connection

Transfer a configuration from a file or to a file for reading from the PSC1. This function is not
available when the Diagnostic or Scope window is open.

U PSCiG10

Send Configuration (binary) Transferring a compiled file to the PSC1.

The file is created during compilation in the working
directory of the SafePLC2 project, if the
corresponding item is activated in the settings.
Read Configuration (binary) A program image is read from the PSC1, which is
then available in a binary format.

Note: The file cannot be opened in SafePLC2.

0 PSC4G100

Send Configuration (binary) Transferring a compiled file to the PSC1.

The file is created during compilation in the working
directory of the SafePLC2 project, if the
corresponding item is activated in the settings.

Program (binary)

Read Configuration (binary) A program image is read from the PSC1, which is
then available in a binary format.
Program (binary) Note: The file cannot be opened in SafePLC2.
Diagnostics
Open diagnostics window. See chapter ADiagnostic
Scope

Opens t he AS dialggeThis enables the oepresentation of various process data.
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Block diagnosis

This button adds selected elements to Function block tab within Diagnostics window Device
dialog. This button is enabled only when Device dialog is showed.

Connection settings

Open Document Properties window with connection settings. In order to be able to set up a
connection with a PSC1-system, the transfer parameters must be set accordingly.

Close
Close Device Interface dialog.
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Device interface status bar:

PSCBR-C-10-SDML1 (Master) Compiled I Dicconnected | Scope | None

1. Compilation indicator
o Compiled i compiled current file
o Not compiled i current file is not compiled
2. Progress status
o None1 gray shaded indicates no configuration sequence

o Sending configuration i transmitting the configuration of the logic diagram to
the PSC1 module.

o0 Reading configuration i reads out the current PSC1 device configuration
3. Connection status with indicator bar

o Connected i active connection to the COM interface of a PSC1 monitoring
unit

o Disconnected i no active connection
4. Program status
o Idlei program has completed all tasks in Control tab
Upload i program is uploading to PSC1 system
DownloadBinary i program is downloading Configuration from device

Diagnosis i program uses diagnostic tools in Diagnosis tab.

O O O o

Scope i program monitoring the time dependent courses of speed,
acceleration and position in Scope tab.

5. Device status

0 Stop 1 stops the transferred program

0 RunT starts transferred program

o Init7 device in initializing state

o None 1 no connected device (only disconnected status
6. Alarm status: Only in case of alarm

o Alarm i Case of alarm with number of errors
7. Connected COM port

Note:

Diagnostic function is described in chapter Miagnosticsii For more information about Scope
see chapter Arhe Scope monitorfi

Programming manual SafePLC2 V2.8 Page 110 of 440



SCHMERSAL

SafePLC2 manual THE DNA OF SAFETY

10 Export dialog

Export dialog function serve to export parameters and configurations. After pressing button
there appear dialog window to set connection among PC and PSCL1 unit.

\, Settings : ﬁ

Settings
Timeout . |5000 ms

{* RS-232 Cable

Com Port : |EsINIIN -
" Ethernet
IP:
" RPC
o [
—
oK | Cancel |
Note:

Connection settings are described in chapter 0

After connection set a pressing button OK there appear the main window for parameters
exporti Control Tab

(=7 Parameter Export Compact == ===

File Edit View Connection Validation
& N &
5 PMT Batch
S Generate Export [ Save Project
& [£] Send Configuration
g
2
&
o Generate Export Report POF v
= Generate Validation Report PDF - [C] Generate PMT Report | PDF -
2 Validate snd Save Export
£
s ] Lock Configuration
= [C] Allew Contral Panel in PMT
F By checking this box | accept that the device

] state/CRC may change during execution of
these procedures and new validation report
required

Disconnected Idle MNone

There are following menus: File, Edit, View, Connection and Validation.
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File menu commands:

s

7 Parameter Export Compact
P B
File | Edit View Connection
B Save Ctrl+ &
EY Savedés Ctrl+Shift+5 s
B Edit Alt+X
Save

Save export parameters.

Save As

It sets the way how are data exported. They can be exported as separate files, or as a
project container (PMT Package file). Project container can be protected by password.

=N B>

o= Export Opticn

(@ Export as separate files
() Export as project container

Password: |

Password Confirm: |

Save

-

-

5 [

o5l Export Option =

(") Export a5 separate files
(@ Export as project container

Protect project container

Enable Protection

Password: |

Password Confirm: |

Save

Exit
Close Parameter Export window
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Edit menu commands:

Commandsi n t his menu are designated for worKki

[
2 P cous- g BaAa. E-O W En-ces
File Edit View Connection Validation
IO uXPwHE
T | B~ AchsBG
3 B~ AchsBG-1 Sensor-2 (SSI - Absolut)
B Axds-1
& Sensor-1 ActiveCt NameColumn ValColumn MinCalumn MaxCalumn UnitColumr DescriptionCalumn
) b Semsor2 Status Length [} [) 5 B
2 | = |
£ Status Index 0 0 2 Bit
a Direction up
o Interface Type Master
‘E Data Format Binary
= Supply Voltage 24 v
g
I@ Offset 0 16777215 16777215
Resolution 1024 1 2000000 stapsimd
Data Length 24 10 28 Bit
Datz Index 0 0 2 Bit
[ Frame: Length 10 0 Et Bit
|
i
Parameters:0/20

MNone

| || Disconnected | Tdle

’
m Parameter Export Compact - popkus

File | Edit | View Connection Validatio
Undo (Selected) Ctrl+Z
Undo (Global)

%

m

Change Value F2

Select All Ctrl+4
Activate Selected l
Activate All

Activate Global

Deactivate Selected
Deactivate All

Deactivate Global

| E Parameters (T Project | . Control

- Lock Values

Unlock Values

Undo (Selected)
Returns the selected value to the default value.

Undo (Global)
Returns all changes in all parameters to the default values.
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User Confirmation — R

Change Value

It allows to change selected value. The same action can be activated by double left button
mouse click on value.

Select All
Selects all parameters in Parameters Tab for chosen element e.g. Encoder.

Activate Selected
Activates selected parameter (row) in Parameters Tab.

Activate all
Activates all parameters (rows) for selected element e.g. Encoder.

Activate Global
Deactivates all parameters (rows) for all used elements.

Deactivate Selected
Deactivates selected parameter (row) in Parameters Tab.

Deactivate all
Deactivates all parameters (rows) for selected element e.g. Encoder.

Deactivate Global
Activates all parameters (rows) for all used elements.

Lock values

Locks the selected value. A dialog box for setting a password is displayed for this purpose.
The locked values cannot be used in another separate program (SafePMT) without this
password.

Input Password I&

Password : ||
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Unlock values

Unlocks values, which were locked before by command Lock. It does not ask password,
because in this environment you are administrator who set password.

View menu commands:

i

E;I Parameter Export Compact

File  Edit | View | Connection  Validation
@ 4 Languages ¢ |EE Deutsch
........ @ Version ZE  English
E Always On Top
04 7| Generate Bxport

Languages

Changes language used for user interface and parameters names in Parameters Tab.
(English/German).

Version

Shows information about Parameters export version.

Version

Component | Wersion |

XD Version 304

ConnectionClass Library dll 1016

Simple Package.dl 1.00.2

LibSMXReport dll REP-14072%-1.1.0.0

dilfedsCg dil AXS-10091HE-01X100

dllsp 100Marm 4l NORM-130325+B-01)M
Ok

Always On Top
Pins Export dialog window on top.
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Connection menu commands:
Appearance of this menu depends on whether PSCL1 is connected or not.

[77 Parameter Export Compact - popkus

File Edit View | Connection | Validation
. Settings Fa

#  Connect F10

Disconnect F11

[V] Genera - -

Stop Shift+F5

Appearance if PSC1 is disconnected.

P

"~ Parameter Export Compact

File Edit View | Connection | Validation
ﬁ’@ l Settings Fa
Connect F10
E @' Disconnect F11
EE | Geners fun -
i W stop Shift-+F5
o

Appearance if PSCL1 is connected and running.
Settings
Opens connection settings window. In order to be able to set up a connection with a PSC1-

system, the transfer parameters must be set accordingly.

Connect
Starts the connection to the PSC1-system.

Disconnect
Cancels an active connection.

Run
Starts the sequencing program.

Stop
Stops the sequencing program.
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Validation menu commands:

-

[*7 Parameter Export Compact

File  Edit Wiew Connection

[TFl Gensrate Fennrt

Generate Export

Validation

Generate Export
Validate and Save
Generate Report

This function joins two functions together - Generate export and Generate Export Report.

Validate and Save

Validates parameters and saves them.

Generate Report

Create a PDF or Excel file with the current PSC1 configuration for the connected device. The
text file lists the parameters of the configured modules and the instruction list. The printout
must be confirmed and released in accordance with the required guidelines..

The same functions can be activated via the appropriate check box:

[T Parameter Export Compact

File Edit View Connection | Validation
@ ’ Generate Export

Generate Export

Validate and Save

Generate Repert

Generate Export Repol B PDF
Generate Validstion Report [=][FDF =
Validate and Save Export

[ 5] Parameters | CF Project [ [E Cono

By checking this box | accept that the device

state/CRC may change during execution of
these procedures and new validation report
required

Execute Batch

——> create *(CheckPMT).pdf

PMT Batch

Save Project

create “(Validation).pdf BB

[] Generate PMT Report | PDF -

[F] Leck Configuration

Allow Control Panel in PMT

= =

show Warning and Export option dialogs
—> create .PeXml

11/11/2014 8:02:59 PM] Sequence start

11/11/2014 8:02:59 PM] Generating Export

11/11/2014 8.:03:17 PM] Generating Export done
11/11/2014 8:03:17 PM] Generating Export Report
11/11/2014 8:03:38 PM] Generating Export Report done
11/11/2014 8:03:38 PM] Generating Report
11/11/2014 8:03:53 PM] Generating Report done
11/11/2014 8:03:53 PM] Validate and Save Export
11/11/2014 8:04:12 PM] Validate and Save done
11/11/2014 8:04:12 PM] Sequence ended Successfully

Connected

Idle Stop
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Icon tools for Parameter Export dialog:

l )
b 8 X O
ﬁ Connect | [ Run ] [ Settings I [ Validate and Save I
.E I Disconnect H Stop Il't [ Generate Export ” Generate Report I

Icon tools in the Device Interface i in status connected

~ \ | 7T B

Icon tools 1 in status disconnected

Connect
Starts the connection to the PSC1-system.

Disconnect
Cancels an active connection.

Run
Starts the sequencing program.

Stop
Stops the sequencing program.

Settings
Opens connection settings window. In order to be able to set up a connection with a PSC1-
system, the transfer parameters must be set accordingly.

Generate Export
Generates export.

Validate and Save
Validates parameters and saves them.

Generate report

Create a PDF or Excel file with the current PSC1 configuration for the connected device. The
text file lists the parameters of the configured modules and the instruction list. The printout
must be confirmed and released in accordance with the required guidelines.

Programming manual SafePLC2 V2.8 Page 118 of 440



SafePLC2 manual

SCHMERSAL

THE DNA OF SAFETY

Control Tab:

[ Parameter Export Compact - SMXL2_blikanie
File Edit View Connection Validation

\ |7 & B

Generate Expert

Generate Expart Report PDF  ~
Generate Validation Report PDF -
Validate and Save Export

['TI Puramctcrsl a I"rmccl[ m Caontrol %

By checking this box | accept that the device

m state/CRC may change during execution of
these procedures and new validation report
required

PMT Batch

[7] Save Project
[] Send Cenfiguration

[] Generate PMT Report | PDF -

[] Lock Cenfiguration
] Allow Control Panel in PMT

E=8 E=R )

Disconnected

MNone

Send PRF (Position Reference Function) Table (on request)
Transfers all data required when using the PRF-function, e.g. the position table.

Send SMF (Safe Matrix Function) Matrix (on request)
Transfers position data of the coordinate matrix.

Safe PMT

Separate parameterizing tool

Programming manual SafePLC2 V2.8

Page 119 of 440



SCHMERSAL

SafePLC2 manual THE DNA OF SAFETY

Project Tab:

In this tab it is possible to fill text fields and export this information together with exported
parameters. It is also possible to lock these fields. Locked fields are after exporting and
opening in another separate program impossible to edit.

E Parameter Export Compact E’
File Edit View Connection Validation
Fr el OF
B Descriptions
E End Customerl Funchuna_l X
B e |
g Location |
& Installer |
E Hardware
il
2
g Configurstion |
E Create Date |
B Comments
Contact Details
Installation | Phore | Fax [
Customer | Phane | Fax |
Supplier | Phone | Fax [
Installer | Phone | Fax |
Wersion | AKZ |
\l Connected ‘ Idle | Stop

Parameters Tab:

There it is possible to see all Parameter, their values and after activating parameters it is
possible to change them. Working with parameters uses commands in menu Edit.

=1
File Edit  View Connection Validation
Fpm x| 0FE
E |z AchsBG
3 = AchsBG-1 Sensor-2 (SSI - Absolut)
= Axds1
) i Sensor-1 ActiveCe| NameColumn ValColumn MinColumn MaxxColumn UnitColumr| DescriptionColumn
= " b Sensor2 Status Length [) [) 5 B
3 Timer .
H " | Status Index 0 0 2 Bit
D - Direction up
u [T |intedace Type Master
é [T |Data Format Binary
z ™| Supply Vohage k) v
= ™ offset 0 16777215 16777215
E " |Resalution 1024 1 2000000 stepsimd
" |Datalength 24 10 28 Bit
" |DataIndex 0 0 2 Bt
" |Frame Length 10 10 3 Bit
Parameters:0/20
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11 Networks

Note:

When using the PSCL1 for the first time or changing any of the networks described below, the
final network configuration must be transferred to the PSC1 separately from the actual
configuration.

For this purpose, the network configuration is transferred with the "Send Network
Configuration" command.

WMF Send Network
%  Configuration

11.1 Safe Master-to-Master communication (SMMC)

11.1.1 Description

This is a network for safety-related master-to-master communication. It must comprise at
least two masters and can have a maximum of four. A typical application would be a higher-
level emergency stop.

lébit
lébit
1lébit
1ébit
lébit
1ébit
lébit
lébit
1ébit
lébit
1ébit
ébit
1lébit
lébit

P L
- -
Q A
w|

)

SMMC

Important:
A maximum of 3 PSC1-C-10 modules can be used. Also, no PSC1-C-10 must be configured

as 'Master Address' 3. An inadmissible configuration is prevented and/or recognized by
SafePLC2.
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11.1.2 Creating

Add, like described in prior chapters, an additional master device, that supports Safety
Master-to-Master Communication (SMMC), to your project. The following dialog is then
displayed:

Select the action

Select the action you want to perform:

Replace PSC1-C-10-5DM2-FE1 (Master)
Enable Global Network

Here choose d&nable Global Networkd A Second master is then added, and a Glébal
Networkotab appears.

aster To Master (SMMC)

After creating an SMMC network, with at least two master devices, the dialog shown above
does not appear when you add another master device, and it's then automatically added to
the global network.

(PSC1-C-10..

If you want to replace a Master device, you have to drag a new device
from the 'Library' and drop it exactly on the icon of the device to be
replaced

11.1.3 Deactivating

Deactivation happens automatically when master devices are deleted and only one master is
left.
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11.1.4 Configuration

11.1.4.1Shared configuration
If SMMC line in Global Network scheme is clicked,

Master To Master (SMMC)

PO C 10

or SMMC in Browser window selected

v =
|_“_JGIE:-ba.I Metwork

‘ EH Master To Master (SMMC)

[v—

A E P5C1-C-10-SDM2-FB1 (Master 0)

[ R

SMMC parameters are displaye din the properties window.

Properties
Master To Master (SMMC)

4 Miscellaneous
SMMC Cycle Time O 16 ms

SMMC Timeout O 32ms

4 Name
Name O Master To Master (SMMC)

Here SMMC Cycle time and Timeout could be set in ms.

Note:

The minimum cycle time depends on the longest cycle time of the master devices connected.

Caution:

Please observe that these settings affect the reaction time of the safety function!
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11.1.4.2Configuration of individual masters

The following parameters can be found in the properties of each Master device:

4 lLocal Network

Fieldbus O [

4 Global Network
SMMC Master Port Q |Port1 H
SMMC Serial & 123 -

SMMC Master Address -

4 Encoder Combination
Btz 1 L | None H

4 Miscellaneous

1 SMMC Master Port

Select the network port to be used for master-to-master communication.

91 SMMC Serial

The serial number of the device is entered here. This number is printed on the type plate on
the side of the unit.

1 SMMC Master Address

This is a virtual address of the device in the SMMC network. It depends on the order of
insertion, respectively the order in the browser window

A device can be set as SMMC Master by using the
right-click context menu. The device is then placed

Y Copy Ctrl+C

on the upper position in the Global Networking e o
. ove to Sheet...

scheme, the other devices are moved and re- Replace device

addressed accordingly. e

Show device properties

Set as SMMC master

Note:

The devices in a master to master network have equal priority. The addressing is only
used for overview and differentiation.
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11.1.5Using SMMC communication

11.1.5.1SMMC Function Blocks

To read or write the SMMC bits the function blocks SMMC output and SMMC input
connectors are available

[P

1
12
1
14

SMMC Terminal Out 1

&

SMMC Terminal Out Connectar
SMMC Terminal Out Connectar
SMMC Terminal Out Connectar
SMMC Terminal Out Connectar
SMIMC Terminal Out Connector
SMIMC Terminal Out Connector
SMMC Terminal Out Connectar
SMMC Terminal Out Connector
SMMC Terminal Out Connectar
SMMC Terminal Out Connectar
SMMC Terminal Out Connectar
SMC Terminal Out Connector
SMMC Terminal Out Connectar
SMMC Terminal Out Connectar
SMMC Terminal Out Connectar
SMMC Terminal Out Connectar

SMMC Terminal Out Connector
SMMC Terminal Out Connector
SMMC Terminal Out Connector

c SMMC Terminal In 1

SMIMC Terminal Qut Connector

SWIMC Terminal Qut Connector

‘SMMC Terminal Cut Connector B

. creation and validation.

SHAMAC Terminal Qut Connectos.
SHMC Terminal Cut Connectos.
SHMC Terminal Cut Connector.
SWAC Terminal Out Connector.
SMMC Terminal Out Connector
SMMC Terminal Out Connector
SMMC Terminal Out Connector
SMMC Terminal Out Connector

Unique identifiers can be assigned to

: : the individual elements of the output
Sweeoieen ' block via the respective properties. This

: simplifies the subsequent program

The following program snippet shows the principle use of the function blocks

Emergency T SMMC Terminal Out 1
= o [Emergency stap - machine 2 ®
(CH B —————————

SWMAC Terminal Out Connector
? WS T ot B |
* RSO et o Commecter_|
N
© WS i o Commecce_|
; | SMVAC Terminal Cut Conmector |
SWMAC Terminal Out Connector
° WS Torrid Gt Cormecir_|
" S Torre O Cormecir |
" A et Ot Commerier_|
" A Torrl ot Cormecir._|
** S Torre Ot Cormecir |
" A Torr Ot Conmecir |
" WA Torrid ot Cormecir. ]
Important
Note:

i Each master can also read back its own information.

&

SMMC Terminal In 1

Properties
% SMMC Terminal In 1

< Bits
Number Of Bits

Q1

Jid

I Device

Bits
“ Miscellaneous
Comment

“ Scale
Width

o

0 180

W

# | Machine 1 (Master 0} - Sh
* |0

~
-

When using the Input Port block, the respective device must be referenced!
The selection is done via the property 'Device'.

91 Inthe generated IL-code the used SMMC address (e.g. LD SMMCQO0.3) is always one
higher than the respective SMMC output or input connector
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11.1.6 Splitting a SMMC project

In addition to managing the various applications of the individual SMMC participants in a
common SafePLC2 project, there is also the option of dividing the respective safety
applications of the individual masters into different SafePLC2 projects. This could always be
useful when the individual projects become larger and more complex. The overall smaller
project files also simplify handling and become more clearly arranged.

The following pictures illustrate the procedure using an example with two master modules.

First, the basic hardware structure, as described in 11.1.4, is created in each individual
project.

Home

. V&’ %@Qz‘mmn

) . G% Zoom Qut
User Print Device 'an
Rights Interface Q, Zoom Al Tol

=
[=3

Align Align  Ali
left right Tem

Browser rx Global Network™| Local Network  Terminal Scheme

hd ‘L:l’\! Global Network

LT Master To Master (stMC)

Wiring Scheme

& | PSC1-C-100-FB1 (Master 0)

v “ Peripherals

Input
Output
SD-Bus

Decentral I
Axis
Decentral Axis
hd ‘%JI Functional Sheets
() PSC1-C-100-FB1 (Master 0) - Sheet 1

hd PSC1-C-100-FB1 (Master 1)

v ‘ Peripherals

Input
Cutput
SD-Bus
=5
v [.‘ Slaves
1o

Decentral IO

Axig
Decentral Axis
hd :J' Functional Sheets
) PSC1-C-100-FB1 (Master 1) - Sheet 1

It is important that the serial numbers are correctly assigned to the respective master
addresses.
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For the devices, which then only serve as placeholders in the respective project, it is not
necessary to reproduce their complete hardware structure (e.g. expansion modules, axes).
Only the 'SMMC Output' function block must be inserted to have the needed information
available. It is recommended that the corresponding signals are clearly and consistently
named.

v Local Network

L)
Fieldbus Ethernetl?

d
> |k Peripherals S — ]
v [Flsees
v 0
e Enermep__ | L= - - S S

i PSC1-E-131-12D1-10DIO (Slave 5)

i PSC1-E-131-12DI-10DIO (Slave 6)

~  Decentral I0 =
E PSC1-E-37-14DI-4D0-2RO-RIO (Slave 1) = ﬂ
E PSC1-E-37-14DI-4D0-2RO-RIO (Slave 2)
E PSC1-E-37-14DI-4D0-2RO-RIO (Slave 3)
E PSC1-E-37-14DI-4D0-2RO-RIO (Slave 4)
Auds

D,

ii‘! Global Netwark

T Master To Master (sMMC)

v PSC1-C-100-FB1 (Master 1) fa—
Master 10 Master (SMmL) N PSC1-C-100-F81 (Master 0)

» 1) Sheets

T Master To Master (sM)

ce e
v PSC1-C-100-FB1 (Master 1) =
| ‘Peripherals

> [ staves

¥ =/ Functional Sheets
00-FB1 (Master 0) - Sheet 1

v ) PSC1-C-100-FB1 (Master 1) - Sheet 1 @ SMMC Terminal Out 1
| & SMMC Terminal Out 1 v g PSCI-C-100-FE1 (Master 1)

v I tocal Network

n. Fieldbus ProfiNet

> ‘Penpherals
v s
¥ 10
i PSC1-E-131-12DI-10DIC (Slave 3)

E PSC1-E-131-12DI-10DIO (Slave 4)
~ Decentral IO

E PSC1-E-37-14DI-4D0-2RQ-RIO (Slave

E PSC1-E-37-14DI-4D0-2RQ-RIO (Slave
Global Network Sheet

(S Compilation

Next, the safety application is created for the respective master assembly in each individual
project. The signals from the placeholder modules can there be used via the SMMC Input
function block as described above.

Finally, the application is transferred to the respective master module only.
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11.2 SD-Bus

11.2.1 Description
The SD-Bus is a proprietary Serial Diagnostic Bus (in the following: SD-Bus).

11.2.1.1Physical perspective

SD-Bus is a single-line bus system which is connected to a master device (universal
communication board) or in future to a decentralized device (in the following: only master
devices are mentioned).

Because of this single-line character, SD-Bus compatible safety switching devices have an

SD-Bus in- and output contact. The master device output contact is connected to the input of

the first devi ce, from the firstods Aldheseut t o t he
devices must always be electrically connected in series.

From safety perspective each device has additionally 2 safety input and 2 safety output
contacts. Groups of devices can be built. A group contains a number (minimum one) of
devices which are connected in series within this group (from output to input contacts and so
on). The safety output contacts of the first device of each group can be connected to two
safety inputs of a master device or of extension modules. The 2 safety input contacts of the
last device in each group are connected to 24V.

11.2.1.2SafePLC2 (logical) perspective

SD-Bus allows transferring diagnostic information from the SD-Bus compatible safety
switching devices to a higher-level process control system. I n the other directi
to affect the behavior of the switching devices sending commands from this PLC.

SD-Bus elements allow handling SD-Bus compatible safety switching devices inside
SafePLC2. The graphical presentation within SafePLC2 is almost identical with the electrical
installation. Therefore SD-Bus elements are divided into SD-Bus Group and SD-Bus Device
elements.

SD-Bus Group elements act similar as the other input elements (like a light curtain). In
SafePLC2 schemes multiple SD-Bus Group elements can be connected to a master device

or to extension modules.

Because these Group elements are the counterparts of the above mentioned electrical
groups they also contain a number (minimum one) of SD-Bus Device elements.
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These SD-Bus Device elements act as the counterparts of the real SD-Bus safety switching
devices. Therefrom these elements are also connected in series within such a SD-Bus
Group. The two outputs of the first SD-Bus Device element are the group outputs, the inputs
of the last SD-Bus Device element are the group inputs which are connected to a logical 24V
level (which means that this device generates their own test pulses like a light curtain or a
sensor input element).

11.2.2 Creating

1. Insert SD-Bus Group is possible from library. If in scheme is inserted at least one SD-
Bus Group, it is possible to use Copy&Paste function to insert other SD-Bus Groups.

2. By using a device which supports SD-Bus, SD-Bus Groups can be assigned to that
device. A SD-Bus Group acting likes an input element with two outputs (like light
curtain element). It is possible to assign up to 31 groups for a SD-Bus supporting
device.

3. SD-Bus for a device can be in more than one group and each of them represents an
element in wiring scheme. Each group has 2 safe outputs, 24 Volt input and a
diagnosis channel input (yellow color in scheme means that device is connected to
SD-Bus Device connector).

4. Each group can contain SD-Bus elements inside and a bus can contain up to 31
elements. It means it is possible to have at minimum one group with 31 elements
inside or maximum 31 groups with one element for each group. Each group can be
configured like in the picture bellow.
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Appearance

In Global Network scheme the maximum of 3 icons are showed. If there are more than 3 SD-

Bus Groups, the connection line among second and the last icon is represented by dashed
line.

S0-Bus Gr...

S

SD I]-usGr...I
.

]

PSCL-C-10..

In Local Network scheme there are all SD-Bus Groups visible.

SD-Bus Group 1 SD-Bus Group 2 SD-Bus Group 3 S0-Bus Group 4 SD-Bus Group 5
3 /11 2/ 1 2711 271 2711

| o
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SD-Bus appearance in Terminal Scheme

e ot il

SD-Bus appearance in Wiring Scheme

24V
GND
T0 - PSC1-C-10-FB1 (Master 0)
T1 - PSC1-C-10-FB1 (Master 0)

u u u u u u u T
SD-Bus Group 1 SD-Bus Group 2 SD-Bus Group 3 SD-Bus Group 4
3/9 2/9 2/9) 2/9,

s

PSC1-C-10-FB1 (Master 0)
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Inserting SD-Bus elements to SD-Bus Group

To insert SD-Bus elements to SD-Bus Group it is hecessary to open SD-Bus Groups Tab in
main window. After opening this tab, library shows SD-Bus elements which can be inserted
to scheme by Drag&Drop function. If you select some SD-Bus elements, it is also possible to
use Copy&Paste function.

SD-Bus Group scheme

Global Network  Local Network  Terminal Scheme  Wiring Scheme  Functional Scheme | SD-Bus Groups

m

SD-Bus Group 1 - Sheet SD-Bus Group 2 - Sheet SD-Bus Group 3 - Sheet SD-Bus Group 4 - Sheet hd

If there is more than one SD-Bus Group at the bottom of window are Tabs, which allow to
switch among individual SD-Bus Groups. After switching to desired SD-Bus Group scheme it
is possible insert SD-Bus element to this group.

SD-Bus elements are connected in one row from left to right. Address of SD-Bus element is
given by order of element in row. By changing order of elements in row is also changed its
address (from 1 to 31). Numbering of elements is going through groups i.e. if you have in first
SD-Bus Group six elements, they will have addresses from 1 to 6 and in next group will have
first element address 7, second 8 etc. Changing order of elements is possible by Drag&Drop
function. If you will insert SD-Bus element between existing elements in scheme, all
elements on right from place of inserting will be renumbered i.e. their addresses will be
changed. If number of SD-Bus elements across the SD-Bus Groups for one master will reach
number 31, the Library window become empty and there is no possibility to insert next SD-
Bus element.
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11.2.3 Configuration

To configure SD-Bus Group is possible in Property Grid. To see properties for SD-Bus Group
is necessary to select SD-Bus Group in Browser or select it in Local Network scheme,
Terminal Scheme or Wiring Scheme. The order of SD-Bus Groups it is possible to change in
Local Network scheme, Terminal Scheme or Wiring Scheme by Drag&Drop function or in
Browser window. Remember that, changing order of SD-Bus Groups will change also
addresses of SD-Bus elements in these groups.

11.2.4 Using SD-Bus

SD-Bus Group can be inserted from Browser to Functional Scheme. Every SD-Bus Group
will act as like as an input element in Functional Scheme and the output connector can be
connected to safe logics inside Functional Scheme. Connection can be created by drawing
connection line between output connector and desired element as it is showed on picture
below, or by setting in Property Grid.
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