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Foreword

Terms and definitions

Uo Barrier max voltage output

lo Barrier max current output

Po Barrier max power output

Co Barrier max capacitance (external connection)

Lo Barrier max inductance (external connection)

Ui Field equipment max permissible input voltage

li Field equipment max permissible input current

Pi Field equipment max permissible input power

Ci Field equipment max internal capacitance

Li Field equipment max internal inductance

Ci(cab) Cable capacitance (full length)

Li(cab) Cable inductance (full length)

Ci(tot) Field total capacitance (Field equipment + cable)

Li(tot) Field total inductance (Field equipment + cable)

This document focuses on the intrinsically safe installation, designed to limit 

circuit energy to prevent ignition from sparking or heating. It includes 

calculations for Intrinsically Safe circuits, ensuring energy limitation and 

establishing the relationship between the barrier, cable, and field equipment. 

The report also verifies this relationship and calculates the maximum 

permissible cable length without risking sparking.

Contact: Egensikker@egensikker.dk

web: www.Egensikker.dk



Intrinsically Safe circuits calculation

Standard: IEC 60079-14:2024

Gas Group: IIC

Barrier EX data: 

Manufacturer: Endress +Hauser 27,3 Uo [V]

Product: Type RN22 87,6 lo [mA]

Certificate: EPS 19 ATEX 1 231 X, Revision 1 597,0 Po [mW]

Loop description: 2-Wire (active) 311,6 Ro [Ω]

88,0 Co [nF]

5,2 Lo [mH]

Lo /Ro [nH/Ω]

Cable data: Max cable length : 430 m

Manufacturer: according to IEC 60079-14:2024, 6.2.2.2

Product: Standard shielded cable.  Note: Capacitive values are limited, as consequence of the 1% rule.

Capacitive: 200 nF/km, pF/m

Certificate: Inductive: 1 mH/km, µH/m

Field equipment Ex data: 

Manufacturer: PR electronics A/S 30,0 Ui [V]

Product: TYPE 7501A… …2 120,0 li [mA]

Certificate: DEKRA 15ATEX0058 X, issue no. 5 840,0 Pi [mW]

Loop description: 2-wire TC temperature Transmitter 250,0 Ri [Ω]

2,0 Ci [nF]

0,0 Li [mH]

Conclusion:

Safe area Hazardous areas (EX)

Barrier Cable Field equipment

27,3 Uo [V] 30,0 Ui [V] Uo ≤ Ui Ok

87,6 lo [mA] 120,0 li [mA] Io ≤ Ii Ok

597,0 Po [mW] 840,0 Pi [mW] Field (tot) Po ≤ Pi Ok

88,0 Co [nF] 86,0 Ci(cab) [nF] 2,0 Ci [nF] 88,0 Ci(tot) [nF] Co≥Ci(cab)+Ci(F.eq) Ok

5,2 Lo [mH] 0,4 Li(cab) [mH] 0,0 Li [mH] 0,4 Li(tot) [mH] Lo≥Li(cab)+Li(F.eq) Ok

Note: C0 and L0 are halved as a consequence of the 1% rule.

The inductive and capacitance relationship between Barrier and the Field equipment. 

Barrier Field equipment

88,0 Co [nF] 2,0 Ci [nF] 2,27 %

5,2 Lo [mH] 0,0 Li [mH] 0,00 %

The 1% rule is not relevant in this situation.
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Thermal and Electrical data 
 
Type of protection Ex db:  
 
Umax = 35 V. 
Ambient temperature range:  
-40 °C to +70 °C for temperature class T6; 
-40 °C to +80 °C for temperature class T4 and T5 for Type 7501 B; 
-40 °C to +85 °C for temperature class T4 and T5 for Type 7501 A. 
 
Type of protection Ex tb: 
 
Umax = 35 V. 
 
Ambient temperature range for Silicone rubber sealing-rings:  
-40 °C to +70 °C for maximum surface temperature T85 ° C; 
-40 °C to +80 °C for maximum surface temperature T100 °C for Type 7501 B;  
-40 °C to +85 °C for maximum surface temperature T100 °C for Type 7501 A.   
 
Ambient temperature range for FKM rubber sealing-rings:  
-20 °C to +70 °C for maximum surface temperature T85 ° C; 
-20 °C to +80 °C for maximum surface temperature T100  °C for Type 7501 B; 
-20 °C to +85 °C for maximum surface temperature T100 °C for Type 7501 A. 
 
Type of protection Ex ia and Ex ic: 
 
Supply and output circuit (terminals 1, 2): 
in type of protection intrinsic safety Ex ia I, Ex ia IIC, Ex ia IIIC, or Ex ic IIC, only for connection to a certified 
intrinsically safe circuit, with the following maximum values: 
Ui = 30 V; Ii = 120 mA; Pi = 0.84 W; Ci = 2 nF; Li = 0 µH. 
 
Sensor circuit (terminals 3...6 ): 
in type of protection intrinsic safety Ex ia I, Ex ia IIC, Ex ia IIIC, or Ex ic IIC, with following maximum values: 
Uo = 9.6 V; Io = 28 mA; Po = 67.2 mW; Co = 3.5 F; Lo = 35 mH. 
 
Although the sensor circuit is not infallibly galvanic isolated from the supply / output circuit, the galvanic isolation 
between the circuits is capable of withstanding a test voltage of 500 Vac during 1 minute.  
 
Ambient temperature range for Ex ia:  
-40 °C to +45 °C for temperature class T6 or maximum s urface temperature T60 °C; 
-40 °C to +60 °C for temperature class T5 or maximum s urface temperature T75 °C; 
-40 °C to +80 °C for temperature class T4, maximum su rface temperature T100 °C and Group I, for Type 7501 B;  
-40 °C to +85 °C for temperature class T4, maximum su rface temperature T100 °C and Group I, for Type 7501 A. 
 
Ambient temperature range for Ex ic:  
-40 °C to +60 °C for temperature class T6 or maximum s urface temperature T85 °C; 
-40 °C to +80 °C for temperature class T4 and maximum surface temperature T100 °C, for Type 7501 B; 
-40 °C to +85 °C for temperature class T4 and maximum surface temperature T100 °C, for Type 7501 A. 
 
Type of protection Ex ec:  
 
Umax = 35 V (24 V). 
 
Ambient temperature range for Silicone rubber sealing-rings:  
-40 °C to +43 °C (+55 °C) for temperature class T6; 
-40 °C to +80 °C for temperature class T4 for Type 750 1 B; 
-40 °C to +85 °C for temperature class T4 for Type 750 1 A. 
 
Ambient temperature range for FKM rubber sealing-rings:  
-20 °C to +43 °C (+55 °C) for temperature class T6; 
-20 °C to +80 °C for temperature class T4 for Type 750 1 B;  
-20 °C to +85 °C for temperature class T4 for Type 750 1 A. 
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Nomenclature 
 

The color of the front is normally Signal-Red but may be changed to any other color

 
 


