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1 Safety instructions 

The most important safety instructions are summarised in this chapter. It is intended to 
supplement the relevant regulations which must be studied by the personnel responsible. 

When working in hazardous areas, the safety of personnel and plant depends on 
complying with all relevant safety regulations. Assembly and maintenance staff working on 
installations therefore have a particular responsibility. The precondition for this is an 
accurate knowledge of the applicable regulations and provisions. 

When installing and operating the device, the following are to be observed: 

• Read and observe the safety notes in these operating instructions! 

• Ensure that the contents of these operating instructions are fully understood by the 
personnel in charge. 

• Use the device in accordance with its intended and approved purpose only. 

• Before installation, make sure that the device is not damaged. 

• The national installation and assembly regulations (e.g. IEC/EN 60079-14) apply. 

• The switching repeater may be installed in Zone 2, Zone 22 or outside the explosion 
hazard areas. 

• In the case of operation in Zone 2 or Zone 22, the switching repeater must be fitted in 
an enclosure which complies with the requirements of IEC/EN 60079-0. 

• When used in Zone 2 and Zone 22, intrinsically safe devices of Zones 1, 0, 21 and 20 
may be connected to the intrinsically safe input circuits. 

• The switching repeater may only be connected to devices which will not be subjected 
to voltages higher than AC 253 V (50 Hz). 

• The safe maximum values of the connected field device(s) must correspond to the 
values of the data sheet or the EC-type examination certificate. 

• Interconnecting several active devices in an intrinsic safety circuit may result in other 
safe maximum values. This could endanger the intrinsic safety!  

• Circuits with type of protection 'Ex i' operated with circuits with other types of 
protection can no longer be operated as circuits with type of protection 'Ex i' after that. 

• National safety and accident prevention regulations 

• The device may only be installed and operated if it is in an undamaged, dry and clean 
state. 

 
 

2 Conformity to standards 

The switching repeaters types 9170 comply with the following standards and directives: 

• Directives 2014/34/EU (ATEX), 2014/30/EU (EMC) und 2011/65/EU (RoHS) 
• EN 60079-0, EN 60079-11, EN 60079-15, EN 50303 
• EN 50178, EN 61010-1 
• EN 61326-1 
• EN 50581 
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3 Function 

The leakage monitor monitors a predefined resistance. The measurement circuit is 
intrinsically safe Ex ia. If the limit value is reached the relay is energized a contact is 
closed. The leakage monitor offers two galvanically isolated channels. 
 
4 Marking and technical data 

Manufacturer 
Type designation 
CE marking 

ATEX marking of explosion protection 
      and  

    Testing authority and certificate number 
IECEx marking of explosion protection 
       and 
    Testing authority and certificate number 
Max. ambient temperature range 
 

R. STAHL 
9170/21-30-10 
c0158  

e II 3 (1) G Ex nA nC [ia Ga] IIC T4 Gc 

e II (1) D [Ex ia Da] IIIC 
DMT 02 ATEX E 195 X  
Ex nA nC [ia Ga] IIC T4 Gc  
[Ex ia] IIIC 
IECEx BVS 09.0041X 
-20 °C … + 70 °C 
(See chapter 5.1) 

Safety data 1 channel  2 channels parallel 
Max. voltage Uo 
Max. current Io 
Max. power Po 
Internal capacitance Ci 
Internal inductance Li 
Max. connectable capacitance, Co IIC / IIB 
Max. connectable inductance, Lo IIC / IIB 
Insulation voltage Um 

9.6 V  9.6 V 
10 mA  20 mA 
24 mW  48 mW 
2.42 nF  4.84 nF 
negligible  negligible 
3.6 µF / 26 µF 3.6 µF / 26 µF 
350 mH / 1000 mH 90 mH / 340 mH 
253 V  253 V 

 
See EC-type examination certificate for further information and value combinations. 
 
Technical data (excerpted from the data 
sheet) 

 

Power supply  
   Nominal voltage UN 24 V DC 
   Nominal current (for UN)  supply 50 mA  
   Power consumption (for UN) 1.2 W  
I.S. Input 
   Resistance for ON 
   Resistance for OFF   

 
≤ 20 kΩ 
≥ 50 kΩ 

Output (see Operation and operational 
states) 

 

   Signal relay max. 125 V AC/DC / 1 A 
Ambient conditions  
   Max. operating temperature -20...+70 °C 
   Storage temperature -40...+80 °C 
   Relative humidity (no condensation) 
Use at height of 

< 95 % 
< 2.000 m 

 
Additional technical data can be found in the current data sheet. 

 
Please consult with the manufacturer before operating under conditions which deviate from 
the standard operating conditions. 
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5 Engineering 

5.1 Max. ambient temperatures 

The ISpac isolators can be used over a wide temperature range. Depending on the isolator 
version and installation method different maximum ambient temperatures may result. 

 Ventilation: Without ventilation 

 Installation: Single unit DIN-rail 

 Orientation: any vertical any 

C
ha

nn
el

s 

type:    
2 9170/21-30-10 70 °C 55 °C 60 °C 

 Ventilation: With ventilation 

 Installation: Single unit DIN-rail 

 Orientation: any vertical any 

C
ha

nn
el

s 

type:    

2 9170/21-30-10 70 °C 65 °C 65 °C 

 

 

5.2 Power dissipation 

Data sheets are describing the maximum power dissipation in standard operation. In 
practice not all isolators are working with full load. Therefore engineering is done typically 
with an average power dissipation of 70 % (P70%). 

Type Channels max. power dissipation 70 % power dissipation 

9170/21-30-10 2 1.2 W 0.8 W 
 
5.3 Engineering of the power dissipation in cabinets 

When electronic devices are integrated in cabinets free air movement is restricted and the 
temperature rises. To minimise the temperature rise it is important to optimise the power 
dissipation as well as the elimination of the produced heat inside a cabinet.  

a)  Natural Convection in closed cabinets 

• Application: when the dissipated power is moderate and when the system operates in a 
dusty or harsh environment 

• Calculation of the maximum allowed power dissipation: 

Pmax = ∆t * S * K 

Pmax [W] max. allowed power dissipation in the cabinet  
∆t [°C]  max. allowed temperature rise 
S [m²]  free, heat emitting surface of the cabinet 
K [(W/m²*°C)] thermal emitting coefficient  (K=5.5 for painted steel sheets) 

The calculated value for Pmax has to be smaller than the total average power dissipation 
(70 % of max. power dissipation) of the installed isolators: Pmax < ∑ P70% 

b)  Natural convection in open cabinets 

• Function: the heat is removed by cool air flowing through the devices 
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• Requirements: 
- inlet and outlet ports in the lower and upper ends of the cabinet  
- the air flow path must be kept free from obstacles.  

• Result: Depending on the engineering the improvement can reach a two times higher 
power dissipation as with a) 

c)  Forced ventilation with heat exchanger in closed cabinets 

• Application: when either the harsh environment or the high dissipated power do not 
allow natural convection 

• Function: a heat exchanger with a fan pulls the air into the cabinet and pushes it into the 
heat exchanger plates that are cooled by the external ambient air moved by a second 
fan. 

• Result: Depending on the engineering the improvement can reach a 5 or 6 times 
higher power dissipation as with a) 

d)  Forced ventilation in open cabinets 

• Function: the filtered air is taken from the bottom cabinet openings by one or more fans, 
flows through the devices, and finally exits at the top of the cabinet. 

• Calculation of the required air flow: 

Q = (3.1 * P70%) / ∆t  

Q [m³/h]  required air flow 
P70% [W] dissipated power (70 % of max. power dissipation) 
∆t [°C]  allowed temperature rise in the cabinet 

e) Air conditioned cabinets 

• Application: for hot climates - it is possible to reach a cabinet temperature equal or even 
lower than the ambient temperature 

• Function: a specific refrigerating system or the existing air conditioning system can be 
used for cabinet conditioning 

 
6 Arrangement and fitting 

6.1 Dimensions 

 
 
 
 
 
 
 
 
 
 

 Dimension X 
Screw terminals 108 mm 

 

 Size X 
Screw terminals 108 mm 
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6.2 Installation 

The switching repeater is to be installed outside of hazardous areas. 
The switching repeater has to be installed in Zone 2, Zone 22 or outside hazardous areas. 
In the case of operation in Zone 2 or Zone 22, the isolating power supply must be fitted in 
an enclosure, which complies with the requirements of IEC/EN 60079-0 

 
6.3 Mounting and dismounting 

 
a) Detachable terminals 

All devices are provided with detachable terminals. A screwdriver is needed 
to remove the terminals (as shown in the picture).  

 
 
 
 

b) Mounting on DIN rails  

Set the device on the DIN rail and tilt/snap onto the rail as depicted.  
Do not tilt at an angle to either side when snapping onto the rail. 
To dismount, use a screwdriver to gently pry up the lock on the mounting 
foot and then remove the module. 

 
c) Mounting on DIN rails fitted with a pac-Bus 

As depicted in the photo, set the device in position on the pac-Bus (already 
mounted on the DIN rail) and tilt/snap until it locks in.  
Do not tilt at an angle to either side when snapping onto the pac-Bus. 

Note: In order to prevent pole reversal during installation, the pac-Bus 
elements have been equipped with a keyed connection plug (see photo). 
The module is fitted with a matching slot. 
 
Dismount as described below in b). 
 
7 Commissioning 

7.1 Connections 
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7.2 Engineering 

 
Mode of connection for inductive load at the output:  

Inductive loads have to be connected with a free wheel 
diode in parallel. 
We do not recommend using a varistor. 
 

 
 
7.3 Settings 

 
 Line of action inverted (INV) 
 OFF *) ON 

Channel 1 
  

Channel 2 
  

*) Default factory setting 
 
Changing settings via DIP switches during operation is also permitted in Zone 2 and on 
circuits carrying intrinsically-safe input signals. 
 
8 Maintenance and repair 

Repair work on the devices must be performed only by R. STAHL Schaltgeräte GmbH.  
 

The devices are maintenance-free. 
 
If the device does not work properly, please contact your local R. STAHL sales and service 
representative. In order to quickly process your request, please provide us with the following 
information: 

• Type and serial number 
• Purchase date 
• Description of malfunction 
• Application description (particularly the configuration of the input/output circuitry) 

 
 

9 Accessories and spare parts 

Use only original spare parts from R. STAHL Schaltgeräte GmbH. 
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Certification drawing – FM (USA / Canada) 
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