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TwinSAFE — Getting Started



= A TwinSAFE Project will consist of one or more TwinSAFE Groups.

= Each group will have its own set of Safety Application Variables and Function Blocks

TwinSAFE Project
TwinSAFE Group

FB Safety
Application
Variables



= Each TwinSAFE Project is associated with a TwinSAFE Logic Processor
= Typically EL6910

EL6910 TwinSAFE Project
TwinSAFE Group

FB Safety
Application
Variables



= Each Variable going into or out of the Group must pass through an Alias

TwinSAFE Project

. Alias
TwinSAFE Group

FB Safety Alias
Application
Variables



= The Alias is then connected to a PLC variable or to the I/O

Note: The I/O may be Safety I/O or Standard 1I/0O depending on the application

TwinSAFE Project

Alias

TwinSAFE Group PLC

FB Safety Alias
Application
Variables




TwinSAFE — Estop and Relay



EStOp and Relay BECKHOFF

= Scanin the Hardware
= Add a PLC Project and create the following Global Variables

avito = x [

| = ! VAR GLOBAL

T5 Q Errhck AT EQ* : BOOL;

I xPushButtonl AT %I1* : BOOL;
END VAR

(7 S L I L B
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*" |nthe body of MAIN add the following line of code

1 TS Q ErrAck := I xPushButtonl;
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= Right-Click on the Project and select ‘Rebuild’

4 [ PLC
4 (U} Untitledl
4 =5 Untitled] Project

b [ External Types Login

[+ _ﬂ References I::I Build
L DUTs _

4 [ GVLs Rebuild

& GVL IO Check all objects
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= Link the PLC Input variable to the first push button

I il

| Attach Variable GVL I0.1 xPushButtonl (Input)
----- # Login&ctive > 14857 BIT[01] a | ShowVanables
----- #| Input Size Mizmatch > = 86.0,BIT [0.1] @ Unused
----- #| Dutput Size Mismatch > [= 86.1, BIT [0.1] ) Used and unused
----- # T«PDO State > I% 86.6.BIT [0.1] | Exclude dizabled
""" #| TwPDO Toggle » [=86.7.BIT [0.1] IE! Exclude other Devices

----- # wicState » IR 15225 BIT [01]
----- #! InputToogle > [+ 15243, BIT [0.7]
= % Tem 6 [EL1008)

(V] Exclude same Image
[H| Show Tooltips

_____ # [T f‘"IEFﬁE-WmTI | [ Sort by Address

----- # Input > %1381, BIT [0.7] ||| Show Variabls Types

----- # lnput > %1382, BIT [0.7] [ b atehig Tope

----- # Input > %1383, BIT [0.7] (7] Matohing Size

----- # lnput > %1384, BIT [0.1] | =

----- # Input > 141385817 [0.1] || ElAITypes

----- % Input > [X138.6.BIT[01] Array Mode

----- # lnput > [¥138.7.BIT[0.7] Offasts

----- # wicState > ¥ 15225, BIT [0.1] _[Hl

----- # lnputTogale > 1< 1524.5 BIT [0.1] !:TE':'”“””':'“S
=% Temn 7 [EL2008) "] Show Dialog

L wWioState > ¥1522.4,BIT [0.1]
=% Temn 8(EL3002) v
’:;P Statuz > 1B 13000, Status [2.0] | Hand cwer
- #) Undemange > 11300, BIT [0.1] Take over
----- # Owerrange > 13070, BIT [01]

o Enmor > [X1306.BIT [0] ~| | Cancel | [ DK |

Yariable Mame
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= Right-Click on ‘Safety’ and select ‘Add New Item’

il C++ | O Add NewItem... Ins
b & VO O  Add Existing Item... Shift+Alt+ A
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= Select ‘TwinCAT Default Safety Project’
= Name the project
= Click ‘Add’

Add New Item - TwinCAT Projectd -2
4 Installed Sort by !Default 'i = Search Installed Templates (Ctri+E) P -
TwinCAT Safety Project e e : i ; 4
Wi ety Proje 1’_5 TwinCAT Default Safety Project  TwinCAT Safety Project Type: TwinCAT Safety Project
& Online ‘ Creates a new default safety project.
ﬁ TwinCAT Empty Safety Project  TwinCAT Safety Project
Click here to go online and find ternplates,
Marme: Untitled2
Location: |_c:\u sershuserldocumentsivisual studic 2013\Pr0ject5ﬁ'ﬁnCAT F'ru:u_iectaﬂTwinC-El: I_-_| Browse.., |
| Add || Cancel
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= The Author and Internal Project Name can be supplied
= Click ‘OK’

TwinCAT Safety Project Wizard =]
) /
:\‘- . @

!
i

Target System |eLsaxx |

Programming Language |Graphical Editor '|

Author Userl

Internal Project Name
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= Right-Click on the ‘Project’ and select ‘Properties’

¥ | |'_:£." SAFETY
4 3] Untitled2

b [ Untitied? Project

Untitied? Instance Check all objects [Untitled]
E C++ Scope to This
g E Vo Mew Solution Explorer View
Euild Dependencies 4
Add »

B  Manage NuGet Packages...

Generate Documentation

Export Project (as xmil file)

Export Project (as bin file)

laste Ctri+V
Rename

&  Properties Alt+Enter
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Untitled1 4+ X BVEIYNIeIHE

User Administration
Backup/Restore
Documentation

Project Settings

i1y

o
o

Oom
o

Target System:

Physical Device:

Software Version:
Serial Number:

Project CRC:

Map Serial Number:

Version Number:

Safe Address:

Hardware Address:

Terminal View:

AmsNetld

AmsPort:

N/A

ELE900

|n0t available

|n0t available

|n0t available

|n0t available

[] Map Project CRC:

I

|1

|not available |

12345678910

-+ HINNRIAN

—

|n0t available

|n0t available

TwinCAT System Manager Process Image
Connection Info Data

] Show Input/Output Data as byte
array (old configuration)

Connectioninputs/Outputs
Take over Safety Alias Device names

[ ] (Connection Info Data names will also
be adjusted)

Standardinputs/Outputs

D Take over Standard Alias Device
names
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= Target System drop down
= select the corresponding TwinSAFE Logic processor

Ui - AN [Online]
Target System onfiguratic N/A Platform: |N/A

User Administration

Backup/Restare

Documentation

Project Settings Target System: EL6900 v
AMIEIT
Physical Device: AMPBQTX x
AXBITX
EJ1914
Software Version: EJ1918
EJ1957
Serial Number: EJ2914
EJ2918
Project CRC: EJ6910
Map Serial Number:  |EK1960
_ EL1918
Version Number: EL2911
- EL2912
Safe Address: EL6900
ELB930 !g
Hardware Address: EP1918
EP1957
EP2918
Terminal View:
Off
AmsNetld not available |

AmsPort: |n0t available |
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= (Click on the ‘Map’ button

Untitled1 += X EVNENNELTE]

Target System N/A
User Administration
Backup/Restore

Documentation

Project Settings

= =[]

Bina
Qe

o=
o

Gom
o

Target System:

Physical Device:

Software Version:
Serial Number:

Project CRC:

Map Serial Number:

Version Number:

Safe Address:

Hardware Address:

Terminal View:

AmsNetld

AmsPort:

N/A

EL6910

|n0t available

|not available

|not available

|n0t available

[ ] Map Project CRC:

|1

|1

|n0t available |

12345678910

- T

|n0t available

|not available
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= Select the EL6900 that this TwWinSAFE Project will be associated with
= Click ‘OK’

Choose physical terminal for mapping

Choose local device | CK ]
Search: | Cancel |
Teminal: | . Device 1 (EtherCAT)

= Temm 1 (EK1200)

[7] Bdemal device
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= The information of the TwinSAFE Logic processor that was selected is displayed

= BC_1  Targst System: ELE5HK
-D e
T Physical Devics:  Term 5 (EL6300) (== g
O 18 Software Wersion: a3
o0
| Serial Number: 00456551
[l 28| Project CRC: c23E7
y oHg Map Seral Number:  [7] Map Project CRC: [
F_ 5 Version Number; 1 |.;31']|
k| O._ 00| FSoE-Address: 1
Qe e, e g
= 4| DipSwich: 3 B
o0
o e 0
C—1 Teminal View:
IS on
"L LLLLLLL
AmsNetld: 192.168.2.141.2.1

AmsPort: 004
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= Verify the Dip-Switch address, then click the green Up arrow. This will copy the Dip-Switch
value into the FSoE-Address

- MC—1  Target System: ELEX
D —
M Physical Device: ~ Term 5 (EL6300) (== g
O 18 Software Wersion: a3
o0
_ Seral Mumber; (04536551
[l 28| Project CRC: c23E7
y org Map Seral Number:  [7] Map Project CRC: [
F_ Si¥ Version Number: 1 |@|
k| O._ 00| FSoE-Address: 1
Qe g (]| &
- 4| DipSwich: 3 El
o
o o 0
— Teminal View:
[ on
or HHMANANAAE
Amshletld: 192.168.2.141:2.1

AmsPort: 004
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Before moving on, these values need to be saved
Notice the TAB at the top has an * next to it, this means the data has not been saved.

Solution Explorer
Gl e-ead@m k-
Search Solution Explorer (Ctri+:)

- fad Solution "TwinCAT Projectd’ (1 praject)
4[5 TwinCAT Projectd
b SYSTEM
= MOTION

b PLC

4 [T SAFETY
] Untitled2
7| Untitled2 Project
4 [7F Twin5afeGroupl

P |

4 o7 Alias Devices

MM ErrorAcknowledgement.sds

|E__3£| Twin5afeGroupl .sal
@ Untitled2 Instance

C++

> & Vo

Uzer Administration

Backup/Restore

Target System:
Physical Device:

Software Version:

Senal Mumber:

Project CRC:

Map Seral Mumber:

Wersion Mumber:
FSoE-Address:
Dip-Switch:

Teminal View:

AmsNetid:
AmsPort:

ELBSXX

Term 5 (EL6900) EIE
03

00496551

D23ET

[ Map Project CRC: [
1 5
3

3 B3
0
o UHAMARMAAR

192.168.2.141.21
1004
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= Right-Click on the Project Tab and select ‘Save Selected Items’

Untitled2* -+ > [

B Save Selected tems Ctrl+5
a
Close Ctri+F4
s

'ﬁ'j Close All Documents

Ba Close All But This

Copy Full Path
Open Containing Folder

Float

@I PinTab
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= Expand each Item in the tree under SAFETY
=  Double-Click on the ErrorAcknowledgement.sds

4 |33 SAFETY
4 33 Untitled2

4 Untitled2 Project
4 .7 Twin5afeGroupl

4 &7 Alas Devices

g

T ErrorAcknowledgement.sds
Twin5afeGroupl.sal

ih| Untitled2 Instance
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= (Click the ‘Map’ button

ErrorAcknowledgement.sds }il

Link comesponding varable to:
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= Select the PLC variable for Error Acknowledge and click ‘OK’

P 1

. | Attach Va fiable Standard In Var 1 (Cutput)

Show Wariables

@ Unuzed

1 Uszed and unused

[E 513044.0. BOOL [1.0] [] Exclude disabled

[¥] Exclude ather Devices
[¥] Exclude zame Image
[E] 5how Tooltips

[ Sart by Address

Show Variable Types
[T Matching Type
[¥] Matching Size
[T] &l Types

Arrap Mode
Offzets

[ Continuous
[ Show Dialog

Yarable Mame

Hand owver
Take over

Cancel I [ ak ]
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Right click on ‘Alias Devices’ and select ‘Import Alias-Devices from |/O-configuration’

4 [ Untitled2
4 | Untitled? Project
4 -7 TwinSafeGroupl
4 ¥ Alias Devices
] Errorfcknowledgement.sds
@ Twin5afeGroupl sal
Untitled2 Instance

@C++
b B Vo

Add
Scope to This

Mew Solution Explorer View
Add multiple standard variables

Import Alias-Device(s) from IY'O-configuration
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= Select All Safety 1/0 to be associated with this TWinSAFE Group
= Click ‘OK’

Select from /O tree

4 Device L (EtherCAT)
4 Term 1 (EK1200)
4 Term 3 (EL1004)
[¥] Module 1 (FSOES)
4 Term 4 (ELZ2804) ;
[¥] Module 1 (FSOES)

Select All || Select None | oK |
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= The Aliases for the Safety I/O have now been added and are already mapped to the I/0

4 |#3 SAFETY
4 |35 Untitled2
4 |i3| Untitled2 Project
4 o TwinbafeGroupl
4 o7 Alias Devices
| Errorfcknowledgement.sds

WE Term 3 (EL1904]) - Module 1 (FSOES).sds
Term 4 (EL2904) - Module1 (FSOES).sds
T TmeafEEn:uupl =3l
ih| Untitled?2 Instance

=]

=
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VIEW | PROJECT BUILD. DEBUG  TWINCAT TV

=  From the ‘View’ menu select ‘Properties Window’

£* Code E?
c Open
Open With...
fal Solution Explorer Ctrl+Alt+L
¥% Team Explorer Ctrl+, Ctrl+M
= Server Explorer Ctrl+Alt+5
= 50LServer Ohbject Explorer Ctrl+Y, Ctrl+5
9 Bookmark Window Chrl+E, Ctrl+W
#  Call Hierarchy Chel+ Alt+ K
#3  Class View Ctrl+ Shift+C
[T Code Definition Window Ctrl+h, Ot
BTl Object Browser Ctrl+Alt+)
(4 Error List Ctrl+\, E
[t Output Ctrl+Al+0
€5 Start Page
B TaskList Ctrl+\, T
&= Toolbox Ctrl+Alt+X
Y Notifications Ctrl+W, N
Find Results »
Other Windows »
Toolbars r
E Full Screen Shift+Alt+Enter
All Windows Shift+ AL+ M
& Mavigate Backward Ctrl+-
Mavigate Farward Ctrl+Shift+-
Mext Tas
Previous Task
& Properties Window F4

Property Pages Shift+Fd
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= Under the ‘Safety’ Item, Double-Click on ‘“TwinSafeGroup1.sal’

4 [ SAFETY
4 [§3 Untitled2
4 | Untitled2 Project
4 7 TwinSafeGroupl
4 ag Alias Devices
T ErrorAcknowledgement.sds

® Term 3 (EL1904) - Module 1 (FSOES).sds

(8 Term 4 (EL2904) - Module 1 (FSOES).sds
Twin5afeGroupl.sal

ih| Untitled2 Instance
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= Left-Click in the empty area of ‘Network1’

Twin5afeGroupl.sal = }ti-

Metworkl
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*= |nthe ‘Properties’ windows select the down arrow

Properties
| Networkl MNetwork

IE=-D |

‘B Info Data |

‘ Map Diag False

| Map State False

IEl Inputs [

(B ErrAck 0 connections

Run/Stop 0 connections

IEl Misc |
[nt Id

‘ Metwork Crder Id a

B Outputs |

(& ComErr 0 connections

I FbErr 0 connections

(B CutErr 0 connections

|El Parameter Settting

Metwork Mame Metworkl
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= Select ‘TwinSAFE Safety Application’ from the drop down list

iPruperties * 01X |
m -
Metworkl Metwork
Map Diag False
Map State False
B Inputs
Errfick 0 connections
Run/Stop 0 connections
El Misc
IntId
Metwork Crder Id
EH Outputs
ComErr 0 connections
FbErr 0 connections
ChutErr 0 connections
B Parameter Settting
Metwork Mame Metworkl
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The properties window now displays the ‘Safety Application Variables’ that can be

connected to an Alias

Properties
| TwinSAFE Safety Application
a2t |20 | &
& Info Data
Map Diag False
| Map State False
= Inpurts
= CE I o connecions
'@ Run/Stop 0 connections
8 Misc
: Group CrderId 0
‘B Outputs
|E Comékrr 0 connections
FbErr 0 connections

ClutErr 0 connections



EStOp and Relay BECKHOFF

= (Click on the Ellipse button to map the Alias

| Properties = B X

| TwinSAFE Safety Application v|

=0

B Info Data |
Map Diag False

| Map State False

I= Inputs T

= A o connection 8

Run/Stop 0 connections |

|El Misc !

: Group Crder Id 0

‘B Outputs i

ComErr 0 connections

FbErr 0 connections

[E3|

JutErr { connections
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= Select ‘Channel 1’ of the ‘ErrorAcknowledgement’ Alias
= Click ‘OK’

. o5 Choose AF;rans Port

=% TwinSafeGroupl (local group)

|:—| Errorfcknowledgement
s
1% Term 3 (EL1904) - Module 1 (FSOES)
----- % Channell
----- % Channel 2
----- % Channel 3
...§ Channeld

Clear | ‘ Ol H Cancel
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= |tis now possible to expand the ErrAck and see what it is connected to

;Pruperties * @I X
| TwinSAFE Safety Application ™|
[oz]m | &
B Info Data

Map Diag False

Map State False
= Inputs .
& EE I ! connection o)

Connection 1 ErrorAcknowledgement.Channel 1 (TwinSafeGroupl)

| Run/Stop 0 connections
B Misc

Group Order Id 0
|B Qutputs
ComErr 0 connections
'E FbEr 0 connections

B OutErr 0 connections
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From the ‘View’ menu, select ‘To

WVIEW

r R El VL

=1 7 T

Boe ™o 02

olbox’

PROJECT  BUILD
Code
Open
Open With...
Solution Explorer
Teamn Explorer

Server Explorer

SQL Server Object Explorer

Bookmark Window

Call Hierarchy

Class View

Code Definition Window

Object Browser

Error List
Output
Start Page
Task List

Toolbox

DEBUG  TWINCAT
F7

Ctrl+ Alt+L
Ctrl+Y, Ctrl+M
Ctrl+Alt+5
Ctri+Y, Ctrl+5

Ctri+E, Ctri+W
Ctrl+ Alt+ K
Ctrl+Shift+C
Ctrl+%, D
Ctrl+Alt+]

Ctrl+', E
Ctrl+ Alt+ 0

Ctri+%, T
Ctrl+ Alt+ X

BECKHOFF
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= The Safety Toolbox contains items that can be added to the ;ﬂﬂ'i'bmf
| Search Toolbox
TwinSafeGroupl.sal file | 4 Comments
k  FPointer

21 CommentConnector
5] Comment
4 Connections
[ Pointer
1 Metwork
:L} Connection

| 4 Function Blocks

D poree

@ safefind

El safeConnShutdown
safeDecouple
@ safeEdm

|§| safeEstop

IE]-—j safeMon
safeMuting
safeOpmode
@ safeOr

safeRs

@ safesr

@ safelof

@ zafeTon

zafeTwohand
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= Under the ‘Function Blocks’ group, select ‘safeEstop’

= (Click and drag the item to place it on the network

4 Function Blocks

Pointer

zafeAnd
safeConnShutdown
safeDecouple
safebdm

safeEstop
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= Left-click on the ‘Restart’ input

ko] Estopins
fO] EStoping

f2] EStoping
EStopIng Pelay Time (MY __gstmpout D]

@ EDML
o] EDm2
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= The ‘Properties’ window should now display the properties of the ‘Restart In Port’

Properties * 0 X
| Restart In Port .
= s
B Misc
In Value False |
Object Index 0
Var Id 1 |
B Parameter Settings

Assigned Vanable Name |
Port Name Restart |
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= |n the ‘Assigned Variable Name’ create a unique name for the Input and press ‘Enter’
= SafetyRestartPB

éF'rtherI:ies e
| Restart In Port -
255 | &
B Misc |
In Value Falzse |
Object Index 0 |
Var Id 1 |
‘Bl Parameter Settings |
|
|

Assigned Vanable Name SafetyRestartPB

Port Mame Restart
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= The name should now be displayed next to the input of the Function Block

. safeEstop La I
i FBEstopl ¥

Fo] EStopinl & Errar
E] EStoplnZ

k3] EStopin3
@ EStoplnd

F2] EStopins
fo] EStoping

tD] EStoplnT

ko] EStoping Delsy Time {m onOut
l.:r:l - -

F3] EDMI
ko] EDM2Z
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= Repeat these steps to Assign Variable Names to the first 2 Inputs and the Estop Output

/ l safeEstop 1
FBEstopl

SafetyRestartPB |n-‘_|::| Restart

EStopInputl fO] EStopink | [ Error
EStoplnput? f0]| EStoping
s e L= s

F3] EStopind
E] EStoplnd

2] EStopins
FO| EStoping

F2] EStopln?

¥5] EStoping Dk TEE M2 EstapOut [D] EstopOutput

_EStopDelOut D]

}C] ECMI
o] EDM2
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From the ‘View’ menu, select ‘Other
Windows’ and then ‘Variable Mapping’

This window is typically opened
automatically and can be found next to
the ‘Error’ or ‘Output’ windows

[ VIEW | PROJECT

Ve

T g 5]

E I )

AR e 20O

ed

BUILD
Code

Open

Open With...

Solution Explorer
Team Explorer

Server Explorer

SQL Server Object Explorer

Bookmark Window

Call Hierarchy

Clazs View

Code Definition Window
Object Browser

Error List
Cutput

Start Page
Task List
Toolbox
Motifications
Find Results
Other Windows

Toolbars

Full Screen

Mavigate Backward
M

vigate Forward

(=]

JI'E'H a5k
Previous Task
Properties Window

Property Pages

BECKHOFF

TWIMCAT 'I".!‘H'INSAFE PLC TEAM TOOLS  TEST  SCOI
E? Attach... = - i-F‘.eleas.e
Untitledl -/ |

Ctrl+Alt+L
Ctrl+Y, Ctrl+M
Ctrl+Alt+5
Ctrl+h, Ctrl+5

Ctrl+ K, Ctri+W

Ctrl+ Alt+ K
Ctrl+Shift+C
Ctrl+%, D
Ctri+Alt+)
Ctrl+%, E
Ctri+Ak+0
Ctel+\, T
Chrl+ Alt+ X
Ctrl+W, W

(]

P | E Comrmand Window Ctrl+Alt+A

r aﬂ ‘Web Browser Ctri+ Alt+R
Shift+Alt+Enter gt PageInspector
shift+Alt+ M & Load Test Runs
Ctrl+- Source Control Explorer
Ctrl+5hift+- ¥ Data Tools Operations

gd'  ADS Symbol Watch
Safety Project Online View

F4 Variable Mapping
Shift+H gl Package Manager Console
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= The ‘Variable Mapping’ window contains the variables that were created in the Safety
Networks

"  From here these variables can be connected to an Alias

:Variahleh’lapping
Function Mame Instance Name Port Mame Direction Assigned Varnable Data Type — Alias Port

safeEstop FEEstopl Restart input SafetyRestartPB safeBool - __
safekstop | FEEstopl | EStoplnl | Input | EStoplnputl | ".rrafeElT __
safebstop | FBEstopl | EStoplnd | input | EStoplnput? | "mfeElT __
safebstop | FBEstopl | EStopOut | cutput | EStopQOutput | "mfeﬁT __
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= Select the Ellipse button of the Restart

?VariahleMapping
Function Mame Instance Name Port Mame Direction Assigned Vanable Data Type Llias Port

cafekstop FBEstopl Restart input SafetyRestartPE safeBool + __
safekstop .FEEstnpl | EStoplnl | input | EStoplnputl ..-S-EleEIDCﬂ :r_. s J
safebstop | FBEstopl | EStopln | input | EStoplnput? ..-k:\hafeElT __
cafekstop | FBEstopl | EStopOut | cutput | EStopOutput ..m __
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= Select the Alias that is connect to the Safety Hardware Input

|l ma |

‘o Choose Afias Port o

4 TwinSafeGroupl
4 Term 3 (EL1904) - Module 1 (FSOES)
&% Channel 1
&
% Channel 3
% Channel 4

Clear I Ok ” Cancel
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= The ‘Port Name’ is provided by the ‘Function Block’
= The ‘Assigned Variable’ is created by the programmer

= The ‘Alias Port’ is the connection to an Alias that will then connect to something outside of
the TwinSAFE Group

: Variable Mapping

Function Mame Instance Mame Port Mame Direction Assigned Variable Data Type  Alias Port

safekstop SafetyRestartPB M Term 3 (EL1904) - Module 1 (FSOES).Channel 2 (TwinSafeGroupl)
safebstop FBEstopl EStoplnl | input EStoplnputl  safeBool |t|
safebstop FBEstopl EStoplnd | input EStoplnput?  safeBool |t|

safebstop FBEstopl EStopCut  cutput | EStepOutput  safeBool |j|
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= Select the Ellipse button for EStopInputl
= Select the Alias for Channel 1 of the EL1904

Variable Mapping
Function Mame Instance Mame Port Mame Direction Assigned Variable Data Type Alias Port
safeEstop FBEstopl Restart input SafetyRestartPB  safeBool w |t| Term 3 (EL1904) - Module 1 (FS30E5).Channel 2 (Twin5afeGroupl)
safeEstop FBEstopl EStaplnl | input | EStopInputl L]
safeEstop FBEstopl EStopln? | input Estoplnput? | safeBool |t| e — =
—;J—: 24 Choose Alias Port
safeEstop FEEstopl EStopOut  ocutput | EStopQutput safeBool » | _|

4 TwinSafeGroupl
. Term 3 (EL1804) - Module 1 (FSOES)
i
g Channel 2
&% Channel 3
& Channel 4

| Clear | i Ol “ Cancel
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= Select the Ellipse button for EStoplnput2
= Select the Alias for Channel 3 of the EL1904

: Variable Mapping
Function Mame Instance Mame Port Mame Direction Assigned Variable Data Type Alias Port
safebstop FBEstopl Restart input SafetyRestartPB  safeBool w |t| Term 3 (EL1904] - Module 1 (F50E5).Channel 2 (TwinbafeGroupl)
safebstop FBEstopl EStoplnl  input EStoplnputl  safeBool |t| Term 3 (EL1904] - Module 1 (F50E5).Channel 1 (TwinbafeGroupl)

safeEstop FBEstopl EStoplnput2 ™

safebstop FBEstopl EStopOut  ocutput | EStopOutput  safeBool |t|

Ild Chuusehl'.ra Port

|

4 TwinSafeGroupl
a Term 3 (EL1904) - Module 1 (FSOES)
g Channel 1
& Channel 2
&
% Channel 4

| Clear | [_Dk “ Cancel
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= Select the Ellipse button for EStopOutput
= Select the Alias for Channel 1 of the EL2904

: Variable Mapping
Function Mame Instance Mame Port Mame Direction Assigned Variable Data Type Alias Port
safebstop FBEstopl Restart input SafetyRestartPB  safeBool w |t| Term 3 (EL1904] - Module 1 (F50E5).Channel 2 (TwinbafeGroupl)
safebstop FBEstopl EStoplnl  input EStoplnputl  safeBool |t| Term 3 (EL1904] - Module 1 (F50ES).Channel 1 (TwinbafeGroupl)
safebstop FBEstopl EStopln? | input EStoplnput  safeBool w t Term 2 — &
;J |—| 4 Choose Alias Port
safeEstop FBEstopl EStopOut | output ‘ EStopOutput ‘

4 TwinSafeGroupl
a Term 4 (EL2904) - Module 1 (FSOES)
&
% Channel 2
% Channel 3
% Channel 4

| Clear | [_Dk “ Cancel
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Variable Mapping

Function Mame Instance Mame Port Mame Direction Assigned Variable Data Type Alias Port

safeEstop FBEstopl Restart input SafetyRestartPB  safeBool w |t| Term 3 (EL1904) - Module 1 (FS3OE5).Channel 2 (Twin5afeGroupl)
safeEstop FEEstopl EStopInl | input EStoplnputl | safeBool w |t| Term 3 (EL1904} - Module 1 {(F30ES).Channel 1 (Twin5afeGroupl)
safeEstop FEEstopl EstopInd | input Estoplnput?  safeBool |t| Term 2 (EL1904) - Module 1 {(FSOES).Channel 3 (TwinsafeGroupl)

safeEstop FBEstopl ‘ EStopOut | output ‘ EStopOutput ‘ B Term 4 (EL2004) - Module 1 (FSOES).Channel 1 (TwinSafeGroupl)




EStOp and Relay BECKHOFF

= At this point the project has been created, the last step is to verify it and load it into the
EL6900



EStOp and Relay BECKHOFF

= At this point the project has been created, the last step is to verify it and load it into the
EL6900
= Before continuing select ‘Save All’ from the ‘File’ menu

FILE | EDIT  VIEW PROJECT BUILD DEBUG

Mew 3
Open 3
Add to Source Control

Add 3
Close

Ed Close Selution
Save Selected Items Ctrl+5
Save Selected [terns As...

W Save Al Crl+ Shift+5



Estop and Relay

From the ‘View’ menu, select
‘Toolbars’, and then select ‘“TwinCAT
Safety Toolbar’

e

W & 3]

£ I )

Ak e {0l

2d

[ VIEW | PROJECT BUILD

Code

Open

Open With...
Solution Explorer
Team Explorer

Server Explorer

SQL Server Object Explorer

Bookmark Window
Call Hierarchy

Class View

Code Definition Window

Object Browser
Error List
Cutput

Start Page

Task List
Toolbox
Motifications
Find Results
Other Windows

Toolbars

Full Screen

All Windows
Mavigate Baclward

Mavigate Forward

Previous Task

Properties Window

TWINCAT
Ef

Chrl+ Alt+L
Chrl+, Chrl+M
Ctrl+Al+5
Chrl+Y, Ctrl+5
Ctri+E, Ctri+W
Chrl+ A+ K
Ctrl+ Shift+C
Ctrl+h, [
Chrl+Alt+)
Ctrl+, E
Chrl+ARk+0

Ctrl+', T
Chrl+Alt+X
Chrl+W, W

Shift+ Alt+ Enter

Ei'llf‘i-— '—'i'_— hA

Ctrl+-

Ctrl+Shift+-

BECKHOFF

Class Designer
Compare Files

Debug

Debug Location

Dialog Editor
Formatting

Graphics

HTML Source Editing
Image Editor

Layout

Microsoft Office Excel
Microsoft Office Word
Query Designer

Report

Report Borders

Report Formatting
Ribbon Editor

Source Control

Source Control - Team Foundation
Standard

Table Designer

Text Editor

TwinCAT Measurement
TwinCAT PLC

TwinCAT PLC CFC
TwinCAT PLC FBED/LDYIL
TwinCAT PLC SFC
TwinCAT PLC Visualization
TwinCAT Safety Toolbar
TwinCAT XAE Base

View Designer
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= The Safety Toolbar is configured in the order of operation for the needed commands
= The Toolbar will be grayed out if the active window is not part of the Safety Project.

\ 4
€
i
&
Ll
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= Verify Safety Project (Project Level)
= Verify Complete Safety Project (Project and Hardware Level)
= Download Safety Project

{3:
e
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= Click on Verify Safety Project (Project Level)

= This will check for any errors within the Safety Project
= |fany errors are found they will be shown in the ‘Error’ window

4 @3 SAFETY
4 %3 Untitled2
4 Untitled2 Project
4 |.F Twin5afeGroupl
4 |57 Alias Devices
| ErrarAcknowledgement.sds
™ Term 3 (EL1904) - Module 1 (FSOES).sds
E Term 4 (EL2904) - Module 1 (FS0ES).sds

TwinSafeGroupl.sal
@ Untitled2 Instance
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= Click on Verify Complete Safety Project (Project and Hardware Level)

'I:_'-_:"".-::I

= |n addition to the Safety Project, this will also check the Safety Hardware Configuration



Estop and Relay — TwinSAFE Download

With the TwinSAFE Logic open
Click TwWinSAFE from the command bar
Click Multi-Download Safety Project(s)

Note: This works even if you only have one project

TwinSAFE =~ PLC  Team  Scope

4
lr::‘?

- -
Y

Verify Safety Project

Verify Complete Safety Project
Download Safety Project

Delete Safety Project

Customize Safety Project
Multi-Download Safety Project(s)

Show Online Data

Sort TwinSAFE Groups

Tools

Window

Help

PLCO1

BECKHOFF




Estop and Relay — TwWinSAFE Download (old way)

BECKHOFF

= Before downloading the Safety Project to the TwinSAFE Logic device, verify that the Serial
Number is correct
= Right-Click on the Project and select ‘Properties’

4 [ saFeTY
4 3 Untitled2

B4 Untitled? Project

4 7 TwinSafeGroupl

4 |57 Alias Devices
M| ErrorAcknowledgement.sds

Check all objects [Untitled1]

Scopeto This

T Term 3 (EL1904) - Module 1 (FSOES).sds Biew Sdlunch Explorerificw
ﬂﬂi_ Term 4 (EL2904) - Module 1 (FSOES).sds Build Dependencies k
Eﬂ TwinSafeGroupl.sal Add .
Untitled2 Instance
@ e B Manage NuGet Packages...
* E o Generate Documentation

& Properties

Export Project (as xml file)
Export Project (as bin file)
Paste Cirl+V

Rename

Alt+Enter



Estop and Relay — TwWinSAFE Download (old way) BECKHOFF

= Verify the Serial Number matches the serial number printed on the hardware
=  When working with Multiple EL6900s, this will help to ensure that the correct program is
being loaded

90 S el s ErrorAcknowledgement.sds

Target System

User Administration

Backup/Restore

= ! BE_§  Target System: ELE3X
o =
[m Physical Device: ~ Term 5 (EL6900) (=3 &
O 1 5 Software Version: E
0 E——
ik | Senal Number: 004596551
D 2 ﬁ | i )L =1 B 1 fR ) mif) 3
[-‘" i e Map Seral Number:  [7] Map Project CRC: &
b .1; 7 Wersion Number: 1 @
&, @) . 001  FSoE-Address: 3
e L z i e .
@ 'i:-' Dip-Switch: 3
a e Terminal Vi 0
A e eminal View: on
or MMAAAAAEAA
AmsMetld: 152168214121

AmsPort: 1004



Estop and Relay — TwWinSAFE Download (old way) BECKHOFF

= Double-click the Serial Number to select it
= Right-click on it, then select ‘Copy’

Senal Mumber: BR4SE55] i} |
| Undo

Project CRC: c23E7 i

Map Serial Number: || Map F: Cut

Version Number: 1 | Copy

FSoE-Address: 3 Paste




Estop and Relay — TwWinSAFE Download (old way) BECKHOFF

= (Click on ‘Download Safety Project’

rrr
N
r -I::'I



Estop and Relay — TwWinSAFE Download (old way) BECKHOFF

= Provide the Login Information for the EL6900
= This information is CASE sensitive

=  Username: Administrator
= Serial Number: Ctrl+V to paste
=  Password: TwinSAFE
Login Credentials '
|lzemame: Administrator

Seral Mumber (0456551

Password:

| 0K | |Cancel |




Estop and Relay — TwWinSAFE Download (old way) BECKHOFF

= Click ‘OK’
= |f the information was correct you will be asked for the password one more time
=  Enter the same password and click ‘OK’

Login Credentials

U=zemame: Administrator

Seral Mumber | [I456551

Password:

| 0K | |Cancsl |
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= Activate the Configuration
= Restart TwinCAT in Run Mode
= |ogin and start the PLC
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= The TwinSAFE Group will have a Com Error
= Press the ErrAck Push Button to clear it

= Depress and then twist the Estop push button to ensure that it is reset
= Press the Restart push button to restart the Safety Function Block

= The relay should now be pulled in
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