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Safety Advice 

For your safety 

The Smart Safety Net (SSN for short) was designed as a communication monitoring system of 
safety relays, as a switch-off function of protective devices to secure hazardous areas in the 
machine controlled industry.  

Before use please read the instruction manual and carefully store it in a safe place. Install and 
operate the device only after reading and comprehending the instr uction manual, and after 
you are familiar with the valid rules on work safety and accident prevention.   

Please use the device only as specified. For this purpose please also note the values in section 
ªUfdiojdbm ebub¸/ 

During transport, storage and operati po qmfbtf beifsf up uif dpoejujpot mjtufe jo ªUfdiojdbm
ebub¸/ 

For all capacitive and inductive consumers please make sure that an adequate protective circuit 
is available. 

Please observe all warning signs listed in other sections of this manual. These signs are clearly 
highlighted!  

IMPORTANT 

Only qualified personnel may assemble start-up and maintain the unit when it is in a zero 
voltage state. Only qualified electricians may work on electrical installations. 

IMPORTANT 

The connection and instruction manual  contains information that enables the proper and 
efficient use of the SSN monitoring module.  Duelco is not liable for damage caused be 
improper use of this device. This manual is an integral part of the basic knowledge necessary 
for proper use of the system. 

Safety observations 

The comments about safety in this document will not discuss safety observations of individual 
machine parts where safety devices (usually safety relays) are applied. Here the respective 
instruction manuals will be referenced! This document merely describes how to establish a SSN 
network and how to start it up.  

WARNING 

The safety function during machine operation can not be guaranteed if the system is 
connected incorrectly or not used as specified. This may lead to fatal injuries. Interventions and 
changes to the SSN modules are not permitted, unless they are explicitly described in this 
instruction manual.  

The regional legal regulations and conditions of the liability insurance of the employer must be 
maintained.  

Safety standards 

The SSN module was developed, produced and tested for a prototype test in concordance 
with the safety standards valid during the testing period.  The devices comply with the 
requirements of Category 4, PL e cf. DIN EN ISO 13849-1:2007 and SIL CL 3 where PFM

d
 Ó 10-

8 cf. DIN EN 62061:2005  respectively. 

IMPORTANT 

The above specifications concerning the category, PL, SIL CL respectively are only valid by 
serial connection of  Ò 3 pieces SSN-Modules (s. DIN EN ISO 13849-1:2007 paragraph  6.3).
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In a risk analysis, the SSN module may, based on its safety category 4, be used as a 
deactivation protective unit to secure hazardous areas. 

Conformity statement 

The Smart Safety Net was developed according to valid European standards and guidelines. 
The respective conformity statement is found at the end of this connection and instruction 
manual. 

Remaining risks (EN ISO 12100-1) 

The wiring examples shown in this instruction manual were tested with the highest degree of 
care. The valid standards and regulations were strictly adhered to when applying the shown 
components and wiring.  There are residual risks, if: 

Á The suggested wiring design is not applied and consequently the safety relevant 
components are not or not properly integrated in the safety circuit.  

Á The user does not comply with the respective safety regulations for operation, the defined 
setting and maintenance intervals of the system. The inspection and maintenance 
intervals of the device must be strictly adhered to.  

Area of application 

The SSN system is usually used in machines and systems where the SSN network functions as a 
local bus. 

Uif bewboubhf pg uijt tbgfuz tztufn jt uif tjnqmf ªqsphsbnnjoh¸ (xjui EJQ txjudi) boe mftt
elaborate wiring of the systems. Additionally, far more  diagnoses functions and error detections 
are available, which provide clarity in visualizing and for error searches. 

There is no product / brand limitation for the safety relays that may enter into the SSN system.  
Here is a list of the primary areas of application: 

Á Machine tools 

Á Expanded processing machines with several control elements 

Á Wood and metal processing machines 

Á Print and paper processing machines, cutting machines 

Á Packaging machines, individual devices and as part of a system 

Á Grocery processing systems 

Á Machines in the rubber and plastics industry 

Á Assembly machines and robots 

Safety features 

The SSN module meets the following safety requirements: 

Á The switch is constructed redundant with self monitoring.  

Á The safety device continues to work even if a component breaks down. 

Á Secure communication between the SSN modules. Missing or faulty messages are 
recognized. 

Á The safety outputs are checked with each switch process, by using test impulse signals. 

The device is predominantly constructed electronically. Thus, the core of the SSN module 
consists of two cooperating micro processors that by standard form two independent channels.  
With the respective hardware, the connected safety relay is now monitored continuously.
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The two micro  processors evaluate the input (feedback loop of the safety relay) and the 
arriving messages from the SSN network. A Solid-State machine in the SSN module defines the 
behavior of the 3 outputs (internal potential free C/O relay).  During every switch process, test 
impulse signals will further check if the internal relays have switched correctly and will make 
sure no shorts exist. 

WARNING 

You must observe the different response times of the system (Chapter "Data Connection") if 
you conduct safety observations of the entire system. 

WARNING 

The potential free relay contacts on the SSN-2001 are NOT safety relay outputs (E11/E12), 
(E21/E22), (R33/R34).  The relay contacts may NOT be connected to the load circuit!  
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T33 T34

 

Function 

Short description of the function 

Duelco has developed a permanent safety concept with the new safety communi cation unit 
SSN. SSN is a data bus used for safety systems. The fundamental idea of SSN is to easily and 
safely connect safety systems (safety relays) with each other. The data bus technology 
significantly reduces elaborate wiring not only at the installat ion location but also in the switch 
cabinet. 

Therefore, it is no longer necessary to replace the safety devices (mostly safety relays) installed 
in various machine parts, but the individual safety devices are now connected via the SSN 
network.  The user achieves the highest possible safety level while saving costs ° however only 
as far as the safety relays applied in the network. 

WARNING 

The SSN-2001 module may only be used as a safety system together with a safety relay that 
monitors the safety application.  The SSN-2001 module may thus not be operated as an 
individual device! The potential free relay contacts on the SSN-2001 are NOT safety relay 
outputs  (E11/E12), (E21/E22), (R33/R34).  The relay contacts may NOT be connected to the 
load circuit!  

 

 

 

 

 

 

 

 

 

 

 

 

The SSN-2001 modules are now connected with the safety relays in a manner that the SSN-
2001 module can also interrupt the safety circuit (channel 1 and 2 of the safety relays).  
Furthermore the SSN module takes over the control of the RESET input  of the safety relays. The 
safety relays may now be interrupted by the connected protective device (e.g. an EMERGENCY 
Switch) and by the SSN module. However, the SSN module entirely takes over the resetting of 
the safety relays. 

WARNING 

The SSN module may be connected with almost any safety relays. The maximum stop time 
specified by standards may not exceed 200 mS. For this reason the stop time of a connected 
safety relay may not exceed 60 mS. 

The SSN modules are connected with each other using RJ45 cable and thus form a closed ring. 
Within the ring a token is sent around which will specify the behavior of the connected SSN 
modules and ultimately also that of the connected safety relays. 

With the SSN system, safety groups can also be formed. The SSN network can be divided in up 
to 4 zones (regions). It is now possible to only turn off the portion of a system where for 
example maintenance and set-up work is to be performed.  The function of all remaining 
system parts remains unchanged. One or more SSN modules can be connected in every group.  
Thus, every group can be evaluated separately.
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Stop - Behavior 

A correctly connected safety relay can now be controlled as follows: 

Case A: 

The safety circuit is interrupted by the protective device (e.g . EMERGENCY switch) and 
transfers the connected machine into a safe state. The connected SSN module detects this 
STOP and sends a STOP message along with the next TOKEN (to the zones that were 
configured in the SSN module).  

Case B: 

The SSN module connected to the safety relay receives a STOP message for the zone in which 
the SSN module is located. Now the SSN module interrupts the safety circuit by opening  the 
internal relays and transfers the connected safety relay (and ultimately the machine) into a safe 
state. 

Start ï Behavior (reset) 

Case A: 

The SSN module detects if the RESET button connected to the SSN module is activated. The 
SSN module initiates the respective RESET impulse (manual RESET, monitored RESET, etc.) on 
the safety relay by closing an internal relay. The SSN module monitors that the safety relay was 
able to start the machine successfully (the return coupling loop was closed again). If this has 
been diagnosed then the SSN module sends a START message along with the next TOKEN (to 
the zones configured in the SSN module). 

Case B: 

The SSN module connected to the safety relay receives a START message for the zone in which 
the SSN module is located. The SSN module initiates the respective RESET impulse on the 
safety relay by closing an internal relay. The SSN module monitors that the safety relay was 
able to start the machine successfully (the return coupling loop was closed again). 

HAZARD 

If this has not been diagnosed then the SSN module sends a STOP message along with the 
next TOKEN (to the zones configured in the SSN module). This means that a system can be 
turned on  for a brief moment ! This must be taken into consideration in the system blueprint.  

In the event that this can lead to a hazardous situation, the SSN module must be configured in 
a manner that it can only be rest arted via the local reset button (see chapter about 
configuration using the DIP switch).  

SSN SSN SSN 

S S S 

S: Safety relay 
SSN: SSN-module 
R: Reset button 
SE: Protective device 

R R R 

SE SE SE 
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Features of the SSN system 

Á Connection to safety relays for EMERGENCY switch, limit switch , non-contact switch, light 
grid above individua lly insulated switches (E11/E12), (E21/E22), (R33/R34).  

Á Safety relays with NO/NC inputs can not  be used 

Á Cyclical self-test. The SSN device has two micro-processors used for monitoring the safety 
functions 

Á Return feedback loop used for monitoring the safet y relay (F1/F2) 

Á The SSN module can be operated with 4 different reset types: 

o Monitored reset  

o Manual monitored reset  

o Automatic reset 

o Manual monitored reset with automatic start at power -up 

Á Setting/configuration via DIP switch es 

Á LEDs for diagnosis 

Á Removable terminal block  

Á Connector for RESET button (T33/T34) 

Á PL e * category 4 * respectively cf. EN ISO 13849-1:2007 

Á SIL CL 3 with PFM
d
 Ó 10-8 * cf. DIN EN 62061:2005  

Á Up to 25 units can be connected to the safe ring network 

Á Compact enclosure (22.5 mm ) 

 

IMPORTANT 

*      The above specifications concerning the category, PL, SIL CL respectively are only valid by 
serial connection of Ò 3 pieces SSN-Modules (s. DIN EN ISO 13849-1:2007 paragraph  
6.3).
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Configuration 

Comments 

The SSN modules must be attached at a suitable operating location such as a switch cabinet, 
enclosure, etc. (min. protective class IP54) ° preferably in direct proximity to t he connected 
safety relay. The device is set to contamination level 2.  

After the device has been configured, the SSN module must be placed on the DIN-
standardized track (35mm - according to EN 50022).  Thereafter, the SSN module must be 
wired electrically (refer to chapter Connection).  

It is possible to work with the network cables without separating the SSN modules from the 
supply voltage. 

WARNING 

The potential free relay contacts on the SSN-2001 are NOT safety relay outputs (E11/E12), 
(E21/E22), (R33/R34).  The relay contacts may NOT be connected to the load circuit!  

Configuration with DIP switches 

Via the DIP switches found on a circuit board the various configurations are parameterized. The 
DIP-switches are found on the side of the housing. 

There are 2 rows with DIP switches, since the parameterization is doubled. Both rows must 
therefore be set equally for the device to work.  

Configuration 
CPU 1

1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10

Configuration 
CPU 2

On

On

 

 

DIP Switch Significant DIP Switch Significant 

Key 1 GR Group/Zones PIN 1 Key 6 SS Start/Stop signal PIN 
for zone 1 

Key 2 GR Group/Zones PIN 2 Key 7 SS Start/Stop signal PIN 
for zone 2 

Key 3 LR Local Reset PIN Key 8 SS Start/Stop signal PIN 
for zone 3 

Key 4 LS Local STOP PIN Key 9 RM Reset Mode Bit 1 

Key 5 SS Start/Stop signal PIN 
for zone 0 

Key 10 RM Reset Mode Bit 2 

 

IMPORTANT 

The SSN module can only be configured when the device is turned  off. Changes made during 
operation without turning the power off will not affect the unit!  
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Zone / Group (GR) 

The 2 switches (GR), assigns the SSN module to a specific zone. In a SSN-2001 module up to 4 
zones may be set: Zone 0, 1, 2 and zone 3.  

DIP Switch 

Key 1 

DIP Switch 

Key 2 

Behavior 

0 0 The module belongs to zone 0 

1 0 The module belongs to zone 1 

0 1 The module belongs to zone 2 

1 1 The module belongs to zone 3 

Local / global reset behavior (LR) 

This configures whether the SSN module should or should not react to the START signals of the 
SSN network.  

HAZARD 

If one or mo re of the protective devices are not reset, then the system may activate for a brief 
moment, when activating a R ESET button (about 400ms). This is explained in more detail in 
uif dibqufs ªTubsu-vq pg uif tztufn¸ jo uif tubsu-up scenario 3! In the event that this presents a 
hazard for this machine part, then this SSN module should ON LY react to a local RESET (that is: 
Lfz 4 > ª2¸)/ In this configuration the SSN module (as well as the connected safety relay) will 
only start if you press the local RESET button, OR if it was configured with an automatic reset if 
the local protective devi ce is reset. 

Local / global Stop behavior (LS) 

This configures whether the SSN module should or should not react to the STOP signals of the 
SSN network. Jg uijt txjudi jt tfu up ª2¸, uif nbdijof xjmm pomz tupq jg uif qspufdujwf efwjdf
connected to the safety relay triggers a STOP function. 

Stop / Start signals (SS) 

These 4 DIP switches define which zones should be triggered by this SSN module. The START 
signal is sent by the SSN module if the RESET button of the respective unit was activated. The 
start signal provides information on which groups will start, unless they are already running.  

The STOP signal works the same way as the START signal. The respective SSN module sends a 
STOP signal if the connected safety relay is turned off (by activating  the EMERGENCY switch). 
The STOP signal provides information about which groups should be stopped if th ey are not 
already standing still. 

IMPORTANT 

Jg MS boe MT bsf tfu up ª2¸ boe TT up ª1111¸ then the  SSN module will react like a stand-alone 
device. This means the SSN module does not react to messages from the SSN network and it 
also does not generate any messages in the network. Only if the communication in the SSN 
network shows an error or is interrupted, will thi s SSN module turn off the safety relay.

DIP Switch 

Key 3 

Behavior 

0 The module reacts to the START messages from the network 

1 The module does not react to the START messages from the network 

DIP Switch 

Key 4 

Behavior 

0 The module reacts to the STOP messages from the network 

1 The module does not react to the STOP messages from the network 
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DIP Switch 

Key 5 

DIP Switch 

Key 6 

DIP Switch 

Key 7 

DIP Switch 

Key 8 

Behavior 

0 0 0 0 The module does not generate any 
STOP/START messages. Stand-alone 
mode. 

1 0 0 0 The modules should generate START/STOP 
messages for zone 0. 

0 1 0 0 The modules should generate START/STOP 
messages for zone 1. 

1 1 0 0 The modules should generate START/STOP 
messages for zones 0 + 1. 

0 0 1 0 The modules should generate START/STOP 
messages for zone 2. 

1 0 1 0 The modules should generate START/STOP 
messages for zones 0 + 2. 

0 1 1 0 The modules should generate START/STOP 
messages for zones 1 + 2. 

1 1 1 0 The modules should generate START/STOP 
messages for zones 0 + 1+ 2. 

0 0 0 1 The modules should generate START/STOP 
messages for zone 3. 

1 0 0 1 The modules should generate START/STOP 
messages for zones 0 + 3. 

0 1 0 1 The modules should generate START/STOP 
messages for zones  1 + 3. 

1 1 0 1 The modules should generate START/STOP 
messages for zones 0 +1+ 3. 

0 0 1 1 The modules should generate START/STOP 
messages for zones 2 + 3. 

1 0 1 1 The modules should generate START/STOP 
messages for zones 0 + 2 + 3. 

0 1 1 1 The modules should generate START/STOP 
messages for zones 1 + 2 + 3. 

1 1 1 1 The modules should generate START/STOP 
messages for zones 0 + 1+ 2 + 3. 

 

INFORMATION 

You must choose your own zone.  Only wifo dipptjoh uif dpncjobujpo ª1111¸ gps tuboe-
alone operation, it is permitted to omit choosing your own zone.  

RESET mode (RM) 

With these 2 DIP switches it is possible to set the different RESET types. The SSN module 
initiates the respective reset impulse with the safety relay. You can choose the following RESET 
types: manually monitored RESET, automatic RESET, monitored RESET and manually monitored 
RESET with automatic RESET at power up.  

DIP Switch 

Key 10 

DIP Switch 

Key 9 

Behavior 

0 0 Manual monitored reset 

1 0 Automatic reset 

0 1 Monitored reset 

1 1 Manually monitored reset with automatic reset at power up 
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Operating types 

The reset button must be installed in a manner t hat the hazardous area can be overseen. 

In accordance with IEC/EN 60-204-1, Section 9.2.5.4.2 and 10.8.3, an automatic start must  
not occur after an Emergency shut off. Therefore, in operating types with automatic start a 
superior control must prevent the automatic start after an EMERGENCY shut off. An automatic 
start is only permitted if the machine is not able to cause a hazardous situation after starting.  

Start up can occur using a start-up button  (manual start and manually monitored start), where 
the function is monitored by the SSN module or automatically by the supply voltage (auto -
start). 

Manual monitored reset 

If the SSN module was deactivated by operating the protective device, for examp le by pressing 
the Emergency button , then the safety module can only be restarted via the start button  or via 
a start command from the SNN network.  Also during a network failure, the device must always 
be activated via the start button  or using a start command.  When operating using a manually 
monitored start, the star t button is checked with each turn -on process. If the push button is 
closed before unlocking the EMERGENCY switch or applying the supply voltage, then a start is 
not possible.  

Automatic reset 

WARNING 

When operating using the auto -start function, the devic e will automatically turn on when the 
supply voltage is applied, provided the Emergency circuit s are closed. In the case that the 
monitoring channels are cut off during operation, because of activation of the EMERGENCY 
switch, the machine connected to the safety relay will stop. When the EMERGENCY switch is 
returning to the previous position (the Emergency circuits are closed), the SSN generates an 
automatic start of the machine.  

Please observe the note in the EN ISO 13849-1: 2007 paragraph 5.2.3 that a restart of the 
machine can only occur automatically, if it is made sure that there is not a hazardous state 
present. 

HAZARD 

Before start-up of the system it must be certain that the external connections of the SSN 
module is done correctly. If the SSN module is activated with an open feedback loop, the 
safety relay connected to the SSN module is activated, which leads to startup of the machine. 
A indication of missing or incorrect wiring of the feedback loop is shown through the internal 
state of the SSN module (Standby). In this case the LEDs R1 and R2 illuminate  amber. 

Monitored reset 

When operating with monitored start, the start is only ex ecuted once the RESET button is 
released. 

Manually monitored reset with automatic reset at power up 

If the EMERGENCY switch is not activated, after applying the supply voltage, the unit behaves 
like automatic RESET. Hereafter the unit behaves like manually monitored reset.  

WARNING 

Another difference between automatic RESET and manually monitored RESET with automatic 
RESET at power up  is that the SSN units connected to the SSN module and configured to the 
same group as the SSN module, also will receive a start command when applying the supply 
voltage and therefore will start together with the SSN module! Please observe the note in the 
EN ISO 13849-1: 2007 paragraph 5.2.3 . 
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Generation of start / reset command only for its own zone/group 

The SSN-2001 can be acquired with a special function for use in special applications. 

The product is named SSN-2001.2.  

By pressing the manual reset device (reset button) of the SSN-unit , it is possible to start only 
the groups, w hich are configured with the first two DIP  switches 1 & 2 (see Chapter: 
"Configurati on" Key 1 & 2) (i.e. reset for only own zone / group ).  

In opposition  to the reset case, when activating the safety protective device (e.g. emergency 
stop button ) the stop command is generat ed for the groups, which are configured with  the 
DIP switches 5-8 (see Chapter: "Cpogjhvsbujpo") jo uif dpogjhvsbujpo gjfme ·Tubsu-/Stop signamtª/ 
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Connection 

Wiring diagram 

Front view and interior wiring diagram of the SSN device 

 

 

SSN-2001
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T34

Y14
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Description of the terminal clips 

 

Description of the LEDs 

Terminal 

clips 

Description 

E11 / E12 : Potential-free contact to check the Emergency signal input for the connected safety relay 
T11/T12 (channel 1). 

E21 / E22 : Potential-free contact to check the Emergency signal input for the connected safety relay 
T21/T22 (channel 2). 

R33 / R34: Potential-free contact to control the reset button (T33/T34) for the connected safety relay. 

F1 / F2: Test impulse generator and receiver for monitoring operating state for the connected 
safety relay. 

T33 / T34: Test impulse generator and receiver for monitoring operating state for the connected reset 
function. 

Y14 / Y24 : The outputs are meant for functions that do not require a redundancy check such as 
display instruments, status signals, etc. 

A1 / A2: Power supply (+/-). 24VDC. 

Terminal 

clips 

Description 

R1 Operating state (µP 1) 

R2 Operating state (µP 2) 

L1 Operating state of the incoming signal (µP 1) (NETIN). 

L2 Operating state of the outgoing signal (µP 2) (NETOUT). 

BUS transceiver BUS transceiver

CPU 1 CPU 2

Driver Driver Driver

E11 E12 R33 R34 E21 E22

Generator

RESET LEVEL

LINK

NET-OUT
NET-IN

F1 F2 T33 T34

RESET LEVEL

In
te

rf
a
c
e

In
te

rf
a
c
e

DIP-switch DIP-switch

RUN

LINK

RUN
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Description of the semi-conductor outputs 

SSN possesses two semi-conductor signaling outputs, Y14 and Y24 that are used to report 
different operating  conditions for example on a PLC.  
 

 

IMPORTANT 

The semi-conductor signaling outputs do not have a short-circuit protection . At ª2¸, 35 WED jt
at the semi-conductor output . The current load may not be more than 20 mA.   

+24VDC

Yx4  

Electrical connection 

WARNING 

Only qualified experts may perform the electrical installation.  During installatio n please note 
that the supply and signal w ires and the RJ45 cables are wired separately from the power 
supply cables. 

The electrical inlets must be separated from the network with an insulating transformer (safety 
class III according to EN 60742) or using a similar method. 

The SSN module possesses a surge protector (multi fuse); however, a protection via an external 
protector is necessary. 

The terminal blocks are removable which facilitates the re-inserting. While working on 
connections, the device may not be connected to the supply voltage . 

It must be noted that the maximum length of the RJ45 cable is 300 m.  Longer cables require 
using a RS485 repeater. 

The SSN modules are only suitable for use in terminal boxes/ switch cabinets with a minimum 
protective class of IP54. 

From the following illustration it can be seen how the SSN module is wired with a safety relay. 
The figure is only an example not meant for any particular area of application.  

WARNING 

The potential free relay contacts on the SSN-2001 are NOT safety relay outputs  (E11/E12), 
(E21/E22), (R33/R34).  The relay contacts may NOT be connected to the load circuit!  

Semi-conductor 
output Y14 

Semi-conductor 
output Y24 

Description 

0 0 No power supply 

0 1 Ready 

1 0 Activated (RUN) 

1 1 Internal system error 
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L(+)

N(-)

E21 E22R33R34 F1 F2

T33 A2 A1

SSN-2001

E11 E12

L(+)N(-)

Emergency

Stop

T34

Reset

BUS OUTBUS IN

NET-OUTNET-IN

Y24Y14

Reset circuit
Safety circuit 

1

Safety circuit 

2
Supply input

Safety outputs

N(-)

K4

K3

L(+)

K3

K4
Feedback circuit

Emergency Stop 

Relay

K3

K4

 

IMPORTANT 

If the emergency shut-off functions are not activated for a longer period then they are not 
monitored during this period.  Monit oring of the emergency shut -off functions are only tested 
when switching the EMERGENCY switch. It is therefore highly recommended to test this 
function regularly and to include it in the maintenance instruction s for the system! 

Data connection 

Even though the SSN network from an electrical point of view is a ring network, the wiring is 
completed using RJ45 cables. With 8 internal conductors, the data flow can thus be attained 
using one cable in both directions.  To close the circuit, a terminating  plug RJ45 must be 
plugged into the first SSN module (NET-OUT) and the last SSN module (NET-IN) of the data 
string. Between the SSN modules one cable each is plugged into the output  of one SSN 
module (NET-OUT) and into the input  of the next SSN module (NET-IN). 

The length of the cable (RJ45) between the devices may not exceed 300 m and no more than 
25 SSN modules may be connected. 

IMPORTANT 

Before plugging cables or terminating  plugs into the SSN device, ESD remedial measures must 
be taken. 
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Requirements of the safety relay 

The following example details the timeframes when turning off the system. In the example 2 
SSN modules are located in the same zone. 

 

SSN1 SSN2

S S

S: Sicherheitsrelais
SSN: SSN-Modul
R: Reset-Knopf
SE: Schutzeinrichtung

R R

SE SE

S

SE SE

SS: 0001 SS: 0001

GR 0 0GR

S
T
O

P

 

The time behavior when pressing the Emergency switch on SSN1 looks as follows: 

 

 

WARNING 

The maximum turn -off delay of the system may not exceed 200 ms and thus the maximum 
turn -off time (T1 / T2) of the connected safety relay may not be longer than 60 ms!  The SSN 
network has a maximum response time (T3) of 80ms. 

The switch-off time mus t be chosen during the standard supply voltage.  

The response time of the connected safety relay may not exceed 250 mS. 

Network timing 

To close the bus (token ring), a terminating plug RJ45 must be plugged into the first SSN 
module (NET-OUT) and the last SSN module (NET-IN) of the data string ° you wi ll need the 
corresponding terminating  plugs which are contained in the delivery scope of the module.

    

Outputs 

t 

E-stop 
button 1 

Output 
S 1 

Output 
SSN 2 

Output 
S 2 

T1 < 60 ms T3 = 80ms T2 < 60 ms 

  STOP 

S: Safety relay 
SSN: SSN-module 
R: Reset button 
SE: Protective device 
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System Start-Up 

WARNING 

The device may only be started by authorized technical personnel who are familiar wit h the 
proper start-up of safety components. 

WARNING 

If the SSN module does not start, based on a protective device not being reset ° it must be 
noted that the remaining units can for a brief moment quickly (up to about 400 ms) be 
switched on until a STOP message is received. Only after receiving the STOP message, the 
connected devices are turned off again. This must be taken into account in the risk analysis! 
(See start-up scenario 3) 

Switching the system on 

1. Make sure that during start -up no individuals are at risk. 

2. Before start-up, please check if all connections and the configuration of the 
individual SSN modules are correct. 

3. Switch on the supply voltage of the individual SSN modules and applicable safety 
relays. 
 

 If there is no error, both LEDs R1 and R2, showing the operating state, will light 
up orange and both LEDs L1 and L2, showing the communication state , will be 
blinking  red continuously. 
 

 Once the last SSN module has been switched on and no errors are apparent then 
each SSN module will show that communication is in operation (both LEDs L1 and 
L2 light up in green).  Once all units have run through a self test without any errors 
boe uif ofuxpsl jt bdujwf, uifo bmm vojut bsf jo b ªsfbez¸ tubuf/ 

The SSN modules conduct various tests regularly (self test, network test, response test for 
safety relays). Jg pof uftu svo jt votvddfttgvm, uif voju xjmm txjudi up uif ªfssps¸ tubuf boe jt
turned off.  This is shown by the LEDs R1 and R2 are no longer orange (or green), but show an 
error code in red. 

IMPORTANT 

B gbvmuz TTO voju txjudift pomz up uif ªsfbez¸ tubuvt podf bmm fsspst ibwf cffo dpssfdufe BOE
the supply voltage has been removed (system reboot). 
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Start behavior of the system 

Now the system is ready for actual operation. Press the start button (necessary only for manual 
start). 

Start-up scenario 1 

In the event, that all protective devices are set to the standard position in the zones to be 
started (that means all safety relays are ready to start), then the following start process is 
generated: 

Á After pressing the start button, the safety relay will attempt to start the machine partial 
system.  

Á If this can be completed successfully within 300ms, the SSN module (SSN1) will send a 
start signal to the zone specifife jo uif npevmf (ifsf TT> ª2111¸)/ 

Á Once SSN2 and SSN3 receive the message also these machine parts are started. 

 

Start-up scenario 2: 

In the event, that  the protective device of th e SSN module is not in the normal position (that 
the safety relay is not ready to be started), then you will receive th e following start process: 

Á After pressing the start button, the safety relay will attempt to start the machine partial 
system. 

Á Since this is not possible, nothing happens. Therefore, no start signals are sent to other 
participants. 
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Start-up scenario 3: 

In the event, that  the protective device of one of the other SSN modules (e.g. SSN2) in the 
zone is not in the normal  position (that is the safety relay is not ready to be started), then you 
will receive the following start process: 

Á After pressing the start button, the safety relay will attempt to start the machine partial 
system. 

Á If this can be completed successfully within 300ms, the SSN module (SSN1) will send a 
start signal to the zones specifife jo uif npevmf (ifsf TT> ª2111¸)/ 

Á If SSN2 and SSN3 receive the message then here too it is attempted to start the machine 
parts. 

WARNING 

Á Since it is not possible to start SSN2, SSN2 will send a STOP message after 300ms with 
the next Token, whereas SSN1 and SSN3 will stop again. For the machine parts SSN1 and 
SSN3 it is thus possible to run for a brief moment  (about 400ms) in order to stop again 
later. In the event this is not wanted, then SSN1 and SSN3 can be set in a manner that it 
does not respond to start signals (LR=1) or that SSN1 does not allow to start or stop other 
qbsujdjqbout (TT > ª1111¸)/ 

 

 


