


                                                                                                                                          

application guide safety relays from riese electronic  page 132 
 

8 Connection of the expansion modules  

a) SAFE X4/X4.1  
 
Wiring of expansion modules with opposite polarity between channels /  
without opposite polarity between channels 
 
 
 
 
 
 
 
 
 
 
 
SAFE X4.1      SAFE X4  
Single-channel contact expansion without   Dual-channel contact expansion with 
opposite polarity between the channels.   opposite polarity between the channels.  
 

b) RS-NAGX 5 
 
Wiring of expansion modules with RS-NAGX 5  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

+24VDC
U1

0V
U22 K21

14

13

Sicherheitskontakt
Sicherheitsrelais
safety contacts
safety relay

K1

24

23

+24VDC
U1 K21

Sicherheitskontakt
Sicherheitsrelais
Safety contact
safety relay

K1

14

13

K1

K2

DC
AC

A1 A2

14 24 34 44 54 Y2

13 23 33 43 53 Y1
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Examples for applications 
 
RS-NAGX5 
 
Single-channel contact expansion for base 
units with pnp safety solid state outputs 
examples NAGU.1, NAGU.12, NAGU.1b 
 
In case of protected wiring (short current circuit 
exclusion) and regularly tests for example with 
maintenance, up to category 4, PLe, SIL 3 
reachable. 

 
 
 
 
 
Single-channel contact  
 
Input circuit A1 is to be connected with one of 
the redundant safety outputs (13-14). Errors of 
the expansion unit will be announced over the 
feedback control loop (Y1-Y2) and the next 
activation will be disabled. 
 
In case of protected wiring (short current circuit 
exclusion) and regularly tests, for example 
during maintenance, up to category 4, PLe, SIL 
3 reachable. 
 
 
 
 
 
 
Dual-channel contact expansion  
 
Input circuits A1 and A2 will be connected with 
separately safety outputs (13-14, 23-24). 
Errors of the expansion unit will be announced 
over the feedback control loop (Y1-Y2) and the 
next activation will be disabled. 
 
In case of regularly tests, for example during 
maintenance, up to category 4, PLe, SIL 3 
reachable. 
 

NAGU.1 NAGX5

14

NAGU.12

NAGU.1b

14 24 34 44

A253 54

ERK+ERK 34 A1

13 3323 43

Y1 Y2

z.B.  NAGL NAGX5

M

A2X1 X214
14 24 34 44

A253 54

A1

+24 VDC

13 A1

13 3323 43

Y1 Y2

z.B.  NAGA NAGX5

M

A214 24 X1/S22

14 24 34 44
A253 54

A1

24 VAC/DC

13 X223

Start

A1
13 3323 43

Y1 Y2
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For extension of the contacts, also the protectors with positive guided contacts are allowed.  
According to category, the according conditions have to be considered. . 
 
 
 
 
example for             
category  1 :       
 
 

 
 
 
 
 
 
 
example for              
category 2:           
 
 
 
 
 
 
 
 
 
 
 
example for              
category 3:          
 
 
 
 
 
 
 
 
 
 
 
 
 
example for              
category 4:           
 
Look at basic-wiring        
on page 76            
 
 
 
 
 
 

M

A2 Y1 Y2

M

ST
AR

T

A1

L+

SAFE 1

14

K1

13

L+

A2 Y1 Y2

M

M

K1

ST
AR

T

A1
L+

SAFE 1

14

K1

13

L+

NAGU.1

K2

K1
2

12

ER
K

ER
K+

34 1 4
( P

NP
)

12

K1

K2

1

2 1

33 13 24
(P

NP
)

(N
PN

)

A2 S3
3

S3
4

M

ST
AR

T

M

K1

A1

L+

SAFE 2

2414

Supply voltage for contactors

KF1K1

M

SPS A1

M

KF2

SPS A2

13 2 3

L+
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A1

12

A2

11
A1

14

21

A2

11

12

21

24
242214

22

9 Application examples for - industrial relay  
 

a) SAFE IRZ.2 
 
 
function / output contact  Industrial relay with positive guided contacts. 
     2 changer 
 
 
principal operation 
 
 
 
 
 
 
 
 
schematic 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LED     1 LED 
 
voltage     24V AC/DC * 
     * without galvanic separation 
additional product properties initialising input : yes (controllable over contact or two-wire reed switch      

with cut-off-current < 4mA) 
 
Description 
 
The device is an industrial relay for high switching cycles. The delay on and delay off times are less than 25 ms.             
After connecting the power supply on terminals A1 and A2 the relay activates immediately.  
If the power supply on terminals A1 and A2 is removed, the relay drops into the initial state. 
 
category 
 
In combination with another safety relay, the SAFE IRZ.2, could be category 1 to 4. 
 
More information's 
 
* you can use SAFE IRZ.2 if you need relay outputs. 
* you can use SAFE IRZ.2 as an alternative for an contactor. 
 
 
 
 
 
  

relay
contact
n.o.

open

on
off

closed

power
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10 Application examples for - Inline System 
 
INLINE system offers a high flexibility with the realization of decentralized industrial control. By the 
comprehensive product range at safety devices for INLINE from the company riese, decentralized safety 
and functional units can be developed and extend easily. Lot of safety sensors can be integrated into a 
bus system. The largest advantage of INLINE is the integrated housing and function concept, which 
reduce the wiring up to 80% and reduce costs of the installation and start-up substantially. The modules 
have to be installed simply on the DIN rail. All modules are supplied by the integrated INLINE housing 
concept automatically with the operating voltage and are coupled to the BUS. The safety devices of the 
company riese support a broad pallet of safety requirements and applications: 
 
 SAFE IL1 – safety device for emergency-stop applications, door-monitoring, safety mats and edges 
 SAFE ILL – safety device for ESPE with PNP and relay contacts 
 SAFE ILZ – safety device for two-hand applications 
 SAFE IL2 – expansion module for switching of high-current and highe-voltage inductive, capacitive   

      and resistive loads 
 
The status of the internal safety circuits can be easily supervised and evaluated if necessary. The 
connection to a certain bus system is not necessary with INLINE-system. INLINE function units can be 
integrated by suitable bus modules into different  standardized bus systems without any wiring. 
With a ethernet bus-converter e.g. a enterprise-far integration can be realized, which it constitutes 
possible from each conventional computer to supervise the status of the function islands logs and statistic 
evaluations to accomplish. 
Larger distances are bridged by fiber-optic cables and connect functional units over the large distances. 
 
INLINE advantages on a view: 
 Integrated system of housing and functions 
 Bus integration of all safety mats, light barrier and edges to all standard industrial bus systems 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Interbus, AS-interface, CANopen, DeviceNET, Ethernet, Profibus etc. 

 
 
 Removable terminals 
 System-wide integrated power supply for inline  

      devices (no wiring necessary))  
 Very efficient assembly, extension and  

      combination of INLINE modules 
 Structured design of safety units 
 Small maintenance and operating cost 
 Expandable! 
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a) SAFE IL1 
 
The emergency stop relay SAFE IL1 can be used for: 
 
 Single and dual-channel protection door monitoring 
 Safety electric circuits according to EN60204 part 1 

  Safety mats 
 
Assembly and function 
 

 
 

 
S11,S12,S21,S22,S33,S34,S41,S42 S51,S52 Activation- and release contacts 
UM-US, 13-14 Safety current circuit (normally open contact) 
 
The activation and input contacts have to be wired according to the intended purpose (s. of " sample 
applications " and " assembly and line-up "). For the operation of the device the device must be 
connected with the Inline system. Over the Inline bus terminal or a power terminal the voltage supply of 
24V/DC is taken over. It lights up the LED "UM". 
For the start the terminal S33 with S34 must be bridged with a start button. 
Afterwards the contact 13-14 is closed and the segment circuit is switched on. The LED's 1,2 and US 
lights up.  
 
If the input set is opened, the safety contacts 13-14 are open and the LED's 1, 2 and US goes out. The 
following segment circuit of the Inline system is safety-reality switched off 
 
The device is again activated, if the input sets close and the start button is pressed. The LED's 1 and 2 
and US lights up again.  
Over the interface to the Interbus Inline local bus can be transferred the device status.  
 
The main circuit is interrupted in the device SAFE IL1. 

OPC

Logik/Logic
K2

Start Not Aus Emergency stop

K1

Interbus

1 Ul +7V5
2 Uana 24V
3 Ul -

4 Us +24V

5 Um +24V

6 GND

7 FE

Geräteklemmen/
Device terminals

13 14

Inline Klemmen/
Inline terminals
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Product Application for - emergency stop relay 
    - safety gate monitoring relay 
    - safety mats 
 
 
 
 
 
 
 
Dual-channel emergency stop 
(with opposite between channels) 
 
By pressing the start button, the safety contacts 
13-14 and the segment will close. Pressing the 
emergency stop switch will reset the safety 
contacts and interrupt the segment circuit.  
Suitable up to category 4, PLe, SIL 3 reachable 
 
 
 
 
 
 
Dual-channel protection door monitoring 
with opposite polarity between channels. 
 
If the safety gate switches are closed, the output 
contacts remain unchanged. After the release of 
the unit, the contact 13-14 closes. After opening 
the protection door switches the contacts return 
to their normal position without delay. 
Suitable up to category 4, PLe, SIL 3 reachable 
 
 
 
 
Dual-channel application for four-wire-safety-
mats (with opposite polarity between 
channels)  
 
Example 7 and 8 are possible only with mats, 
which operate according to the contact principle. 
I.e. the mat must switch when loading 
immediately to 0 Ohms. 
The activation works automatically, since the 
terminals S33 -S34 and S51-S52 are bridged. 
Contact 13-14 closes after power is on or after 
steps off the safety mat. The turn on time 
amounts to after 10s loading of the mat approx. 
1s. 
Suitable up to category 1,PLc, SIL1 reachable

START

S52S33 S34 S51 S41 S42 S11 S22S21S12

NOT-

STOP
E-
AUS/

S33 S34 S52S51 S41

Freigabe/
release

S12S42 S11 S21 S22

S2 S1

S33 S41 S42 S52S34 S51 S11 S21 S12S22
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b) SAFE ILL 
 
The emergency stop relay SAFE ILL can be used for: 
 
 Single or dual channel capability for presence sensing safeguarding devices (light curtains and light 

barriers). 
 
 
Assembly and function  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S11,S12,S21,S22,S33,S34,S41,S42 S51,S52    Activation- and release contacts  
UM-US, 13-14  Safety current circuit (normally open contact) 
 
 
The activation and input contacts have to be wired according to the intended purpose (s. of " sample 
applications " and " assembly and line-up "). For the operation of the device, it must be connected with 
the Inline system. Over the Inline bus terminal or a power terminal the voltage supply of 24V/DC is taken 
over. It lights up the LED "UM". 
 
 
For the start the terminals S33 and S34 must be bridged with a start button. 
Afterwards the contact 13-14 is closed and the segment circuit is switched on. The LEDs 1, 2 and US 
light up. 
 
 
If the input set is opened, the safety contacts 13-14 are open and the LEDs 1, 2 and US turn off. The 
following segment circuit of the Inline system is safety-related switched off. 
 
 
The device is activated again, if the input sets close and the start button is pressed. The LEDs 1, 2 and 
US light up again.  
Over the interface to the Interbus Inline local bus the device status can be transferred.  
 
 
The main circuit is interrupted in the device SAFE ILL. 

OPC

Logik/Logic
K2

Start

K1

Interbus

1 Ul +7V5
2 Uana 24V
3 Ul -

4 Us +24V

5 Um +24V

6 GND

7 FE

Device terminals
Geräteklemmen

13 14

Inline terminals
Inline Klemmen

P
N

P
 1

P
N

P
 2 Safety light curtain

Lichtschranke
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Product Application for SAFE ILL 
 
 
 
 
 
Dual-channel monitoring of light barrier or 
light curtain  
(with relay outputs). 
 
After pressing the START-button, the device is 
active. The security contact 13-14 will close. An 
interruption of the light beam will reset the 
contacts. 
Suitable up to category 1,PLc, SIL1 reachable 
 
 
 
 
Dual-channel monitoring of light barrier or 
light curtain (with semiconductor outputs 
and short circuit monitoring). 
 
After pressing the START-button, the device is 
active. The security contact 13-14 will close. An 
interruption of the light beam will reset the 
contacts. 
Suitable up to category 4, PLe, SIL 3 reachable 
 
 
 
 
 
Dual-channel monitoring of light barrier or 
light curtain (with semiconductor outputs 
and short circuit monitoring) and automatical 
start. 
 
Bridge the terminals S33-S34. The device will 
now start automatically. 
The security contact 13-14 will close. An 
interruption of the light beam will reset the 
contacts. 
After the end of interruption, the device start 
automatically and close the security contact. 
Suitable up to category 4, PLe, SIL 3 reachable 
 
 

S33 S33 S11 S12 S22 S41 S42

13

14

START
Empfänger/

Receiver

S33 S33 S11 S12 S22 S41 S42

13

14

START
Empfänger/

Receiver
GND

PNP PNP

GND

S33 S33 S51 S12 S22 S41 S42

13

14

Empfänger/
ReceiverGND

PNP PNP

GNDS52
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c) SAFE ILZ 
 
Two-hand control relay for Interbus Inline System 
 
Assembly and function 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
S11, S12, S21, S22, Y1, Y2   Activation- and release contacts 
 
51, 54     Auxiliary contacts 
    
UM-US, 13-14    Safety current circuit (normally open) 
   
 
 
The activation and input contacts have to be wired according to the intended purpose (s. of " assembly 
and line-up "). For the operation of the device, it must be connected with the Inline system. Over the Inline 
bus terminal or a inline power terminal the voltage supply of 24V/DC is taken over. It lights up the LED 
"UM". 
 
For the start the terminals Y1 and Y2 have to be bridged (Feedback loop circuit control). The safety 
device SAFE ILZ activates the safety current circuits only if the loop back circuit (Y1-Y2) is closed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

14 14

13 13

S11 S12

S21 S22

Y1 Y2

51 54

Logik / Logic

+7.5V (UL)
+24V (UANA)

Local bus

+24 V (UM)

Local bus

+7.5V (UL)
+24V (UANA)

+24 V (US)

OPC

ELF

S1

S11 S12S21 S22 Y1 Y2 13

14

Überwachung externer Schütze
Monitoring external contactors

51 54

S2
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d) SAFE IL2 
 
Load interrupt switch for main current circuits (e.g. three phase motor) 
 
The emergency stop relay SAFE IL2 can be used as contact expansion module in combination with  
SAFE ILL. 
Suitable up to category 4, PLe, SIL 3 reachable 
 
 

 
L1, L2, L3 main current circuits  
1, 2  feedback circuit  
 
Function: 
 
For the operation of the device must be connected with the Inline system. The Interbus-Inline Station 
provides the SAFE IL2 with power. The LED „Us (Segment-voltage)“ lights. After activation of the SAFE 
IL1 the normally open contact contact the segment voltage US and the SAFE IL2 starts to work. 
 
To guarantee that the SAFE IL2 can not be restarted, when the contacts oft the conductor are welded, the 
auxiliary closed contact of the SAFE IL2 has to wired in series with the start bottom of the SAFE IL1. 
 
SAFE IL 2 can be used together with the motor-switch MLR or ELR from Phoenix Contact. 
 
Safety-category 
 
With SAFE IL2 applications up to category 4.  

Not-Aus 

SAFE IL 1 

Us 

1    L1   L2  L3 
Einspeisung
SAFE IL 2

2    L1   L2  L3 

Supply 
SAFE IL2 
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11 Application examples for – bus module 
 
 

a) AS-Interface 
 
Simple bus-system or fieldbus-applications.  
Most times it would be used for sensors. 
 
Characteristic: 
 
 Master-Slave system  

 Power supply and signal transfer on the same two wires (yellow ASi wire) 

 Very safety and less sensible bus transfer    

 Up to 62 bus slaves on only one master are possible 

 Each kind of bus structure is possible  tree structure 

 Maximal length of the ASi wire 100m and 300m with repeaters  

 Different dealer for busmaster (stand alone devices or PC-Interfaces) offer their products 

 By using form Interface modules the connection to a higher bus system is possible. 

 
 
FA1 ASI bus interface 
 
The FA1 could be used for industrial ASi-Networks in connection with RS-NAGU.1b. 
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Assembly and function 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For the operation of the device ASi+ and ASi the ASi signal line (yellow) must be attached at the clamps. 
The Sub-D9 plug must be connected with a RS-NAGU.1b or a RS-NAGU.2b. Further links are not 
necessary. 
 
 
 
Connection  
 

Monitoring PC
ASi-Master

30V DC 0V DC

RS-NAGU.1b
+
FA1

+

-

 
 

RS-NAGU.1b

ASi
(-)

BUS-SlaveASi
(+)

Sub D9

ASi-Bus
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b) Interbus 
 
The FI1 could be used for example for industrial plants, as control unit in different production lines, in  
machines and different equipment for the industry. 
 
Characteristic: 
 
 Master-Slave System,  

 Point-to-Point-Structure  

 Fix telegram-length 

 Transfer speed  : 500 kBit/s 2MBit/s 

 max. 4096 E/A-Points 

 Buslength: 400m (between two bus fieldbus user) 

 Complete length:  max. 13 km 

 
FI1 INTERBUS Interface 
 
The FI1 could be used for industrial Interbus-Networks in connection with RS-NAGU.1b. 
 
Assembly and function 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For the operation of the device the RS-NAGU Sub-D9 plug must be connected with a RS-NAGU.1b .  
The Interbus SUB-D9 plugs must be connected with Interbus. Further links are not necessary. 
 
 
Connection 
 

FI1

INTERBUS
Controller Board

Remote Bus

Local Bus Last DeviceRemote Bus Segment

Interbus
SUB - D9

    BUS-Slave

24V(+) (-)

RS-NAGU.1b
SUB - D9
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E Others 
 

1 Safety Integrity Software Tool for the Evaluation of Machines (SISTEMA) 
 

Abstract 
 
Safety related parts of machine controls were constructed an evaluated according to DIN 954-1. To take 
more account of new technologies like electronic and software, this standard has been revised and is now 
available in the revision DIN EN ISO 13849:1:2007. This standard combines established deterministic 
features with the new requirements for the probability of default. 
 
A BGIA (institute for occupational safety of the German statutory accident insurance) developed 
technological aid is the software tool SISTEMA. This tool simplifies and speeds up the calculation of the 
probability of failure, including the achieved performance level for planned or already implemented 
controls. The different procedures of the standard are included in the software. The user needs only to 
enter their data into the input masks. The result is calculated automatically and continuously. Comfort 
features such as the results forecast, an excellent support, as well as the labor-saving way to create 
libraries or to include them.  

Include the riese library in SISTEMA  
 
You can download the SISTEMA software (freeware) or the riese SISTEMA library at the following 
addresses: 
 

 SISTEMA:   http://www.dguv.de webcode d11223 
 

 riese SISTEMA Bibliothek: http://www.dguv.de webcode d92599 
 

oder 
 

http://www.automation-safety.com  
 
 
The following describes how to include the free riese SISTEMA library into your own project. 
  
 After starting the software, select Edit and then the subitem Library. Confirm this with a mouse click. 
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 This will open the library manager. With an click on Open Library… in submenu File … 
 

 
 
 … you can select and load the riese SISTEMA library 
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 All riese safety relays are now available for your project. 
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REER ...............................................................86 
RS-FI1 ............................................................145 
RS-NAGA.........................................................66 
RS-NAGAO......................................................66 
RS-NAGL .........................................................83 
RS-NAGL / L.1.................................................25 
RS-NAGMP / RS-NAGMP.1 ............................54 
RS-NAGP.........................................................51 
RS-NAGT / RS-NAGT.1...................................71 
RS-NAGU ............................................27, 28, 29 
RS-NAGU.1 ................................................25, 30 
RS-NAGU.12 ....................................................25 
RS-NAGU.1b....................................................25 
RS-NAGU.2.f....................................................25 
RS-NAGV.........................................................59 
RS-NAGX 5....................................................132 
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RS-NAGZ ...................................................23, 77 
Rückführkreis .....................................................6 
SAFE 1.............................................................41 
SAFE 1.1..........................................................41 
SAFE 2 .......................................................20, 21 
SAFE 2 / SAFE 2.1 ..........................................43 
SAFE 2.1 ..........................................................21 
SAFE 2.2 ..............................................33, 34, 65 
SAFE 4 ...........................................17, 18, 20, 45 
SAFE 4.1..........................................................45 
SAFE 5 / SAFE 5.1 ..........................................47 
SAFE C1 ..........................................................61 
SAFE CL...........................................................78 
SAFE CM .........................................................64 
SAFE CZ ..........................................................75 
SAFE IL1 ........................................................137 
SAFE IL2........................................................142 
SAFE ILL................................................139, 140 
SAFE ILL .........................................................25 
SAFE ILZ .................................................23, 141 
SAFE IRZ.2 ....................................................135 
SAFE L.......................................................25, 82 
SAFE L.1..........................................................82 
SAFE L.1 .........................................................25 
SAFE L.2....................................................26, 81 
SAFE L.2 .........................................................25 
SAFE M ......................................................33, 65 
SAFE S.10 .......................................................48 
SAFE S.6 .........................................................48 
SAFE T.............................................................69 
SAFE T ON.......................................................70 
SAFE X4...........................................................35 
SAFE X4 / SAFE X4.1 ....................................132 
SAFE Z.......................................................23, 77 
SAFE Z.2 .............................................23, 24, 76 

safety circuits ................................................... 33 
Safety contact edges...................................... 31 
safety gate monitoring relay ....................64, 69 
safety gates ..................................................... 19 
Safety mats...................................................... 31 
safety mats and safety contact edges........... 64 
safety output .................................................. 24 
Schneider ........................................................ 86 
SFF .................................................................... 7 
Sicherer Ausgang .............................................. 7 
Sicherheit am BUS ........................................... 39 
Sicherheitsintegrität ........................................... 7 
Sicherheitsintegritäts-Level................................ 7 
Sick.................................................................. 86 
Siemens .......................................................... 86 
Signalisierungsstrompfad .................................. 8 
SIL...................................................................... 8 
simultaneitly ..................................................... 23 
STI.................................................................... 86 
SUNX ............................................................... 86 
Taktausgang ...................................................... 6 
Technogr ......................................................... 86 
time delayed.................................................... 69 
two hand control relays.................................... 75 
Two hand controls ............................................ 22 
Visolux............................................................. 86 
Wenglor ........................................................... 86 
Zwangsgeführte Kontakte.................................. 6 
β 6 
λ 7 
λ avg .................................................................. 7 
λ DU...................................................................7 
λ SD ................................................................... 7 
λ SU ................................................................... 7 
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3 Safety relay 
(request information material upon need) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Features: 
 100% computer tested 
  many 12V relays 
 some relays are listed by Volkswagen,  

       Audi, BMW 
 

 NAG-line: with detachable terminal strip  
      (not NAGU Muting controller) 
 brand-label possible 

4 Inline 
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5 Time relay 
 (request information material upon need) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Features: 

 100% computer tested 
 many 12V relays 
 relays for railway applications 
 many customer specific relays 

6 measuring relay 
(request information material upon   need) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Features:

 100% computer tested 
 many level-relais 
 some relays are listed by VW 
 many customer specific relays 
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