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EXPLOSIVE GAS ATMOSPHERES 
BEST PRACTICE FOR PROTECTION AGAINST ELECTROSTATIC CHARGE 

Formation of electrostatic charge

During loading and unloading of fl ammable liquids, atmos-

pheres with explosive gas-air mixtures may arise in the 

working environment. Because of these hazardous 

atmospheres, precautions should be taken to, amongst ot-

her things, avoid the ignition risks of electrostatic charges. 

Electrostatic charges can occur if a component or object in 

the loading process, for example a tank truck or a container, 

has a connection with too high discharge resistance to earth 

potential. 

The fl ow of the liquid to be loaded creates a charge separa-

tion, which causes the charging current I. This leads to the 

charging of the liquid and vice versa to the charging of the 

tanker or container, as this is not able to dissipate the energy 

suffi ciently fast over the earth potential. The resulting poten-

tial difference to earth potential can be more than 15,000 V 

for tank trucks.1 If the charged object comes close to a 

conductive grounded object or human, a spark discharge 

may occur which has enough energy to ignite an explosive 

atmosphere. 

The discharge resistance, i.e. the resistance of the earth 

connection of the object, has signifi cant infl uence on the 

potential discharge energy of a possible spark discharge. 

This resistance must not exceed a certain maximum value, 

since otherwise a safety risk arises in the explosion-endan-

gered area. Based on scientifi c calculations, the limit value 

of the permissible discharge resistance is set at 106 Ω, accep-

ted and implemented in the standards of TRGS 727, CLC/TR 

50404 and IEC TS 60079-32-1:2013. 

Discharge resistance 106  Ω

Measurements have shown that the typical charging cur-

rent as consequence of electrostatic charge separation is 

between 10-11 A and 10-4 A. In addition, it was shown that 

potential differences of Umax ≤ 300 V do not lead to an igni-

table spark discharge in potentially explosive atmospheres 

caused by fl ammable gases / vapors. For explosives, the limit 

1| cf.: Handbook of Explosion Prevention and Protection (2000), cit.
from German edition p. 123

value for harmless potential differences is Umax ≤ 100 V.

Assuming a worst-case scenario with the most unfavorable 

values of these variables, the maximum discharge 

resistance is calculated as follows:2

A discharge resistance of 106 Ω ensures that even at maxi-

mum charging current the potential difference does not ex-

ceed the conservative maximum value of  100 V. 

Maximum energy of a spark discharge and mini-
mum ignition energies of gases  

For the further calculation of the maximum energy of a pos-

sible spark discharge W, a value of  1000 pF will be assumed 

for the capacity of a tank truck:3

Reduction of the maximum ignition energy by limiting the 

possible potential difference to Umax ≤ 100 V using a monito-

red maximum discharge resistance of R ≤ 106 Ω :

The following table shows examples of frequently occurring 

gases, their minimum ignition energies (MIE) and also their 

classifi cation into the corresponding explosion protection 

groups:

2| cf.: TRGS 727 (2016), p. 109

3| cf.: Handbook of Explosion Prevention and Protection (2000), cit. 
from German edition p. 123

Why should electrostatic charging be prevented with monitored grounding? 
Avoiding electrostatic ignition hazards in the best possible way. 
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Evidently, the minimum ignition energies of the gases are 

higher than the maximum ignition energy of a possible 

spark discharge calculated with a discharge resistance of 

106  Ω. Dangers due to electrostatic charges are thus almost 

impossible

 acetaldehyde  0.38     IIA

 acetone   0.55     IIA

 ammonia  14     IIA

 benzene  0.2     IIA

 butane   0.25     IIA

 2-butanone  0.27     IIA

 cyclohexane  0.22     IIA

 1,2-dichlorethane  1     IIA

 dichloromethane 9,300     IIA

 2,2-dimethylbutane 0.25     IIA

 ethyl acetate  0.46     IIA

 ethane   0.25     IIA

 heptane  0.24     IIA

 hexane   0.24     IIA

 methane  0.28     IIA

 methanol  0.2     IIA

 2-methyl butane  0.21     IIA

 methylcyclohexane 0.27     IIA

 pentane  0.28     IIA

 propane  0.25     IIA

 tetrahydro-2H-pyran 0.22     IIA

 1,1,1-trichloroethane 4,800     IIA

 trichloroethene  510     IIA

 acrylonitrile  0.16     IIB

 1,3-butadiene  0.13     IIB 

 cyclopropane  0.17     IIB

 diethyl ether  0.19     IIB

 ethanol   0.28     IIB

 ethene   0.082     IIB

 ethylene oxid  0.061     IIB

 cis-2-pentene  0.18     IIB

 trans-2-pentene  0.18     IIB

 1-Propyne  0.11     IIB

 propylene oxid  0.13     IIB 

 ethyne   0.019     IIC

 carbon disulphide 0.009     IIC

 hydrogen  0.016     IIC

Monitored electrostatic grounding 

The mere knowledge of the need for a discharge connec-

tion with a maximum resistance of  106  Ω is not suffi cient to 

ensure safety in the working environment. Measures must 

be taken to ensure a safe discharge connection and to stay 

within the defi ned resistance levels during the entire loa-

ding and unloading process. This cannot be done by using 

a simple grounding solution – such as a grounding wire – as 

the resistance is not measured during the entire process. 

Accordingly, the mentioned policies and best practice 

recommendations demand for a monitored grounding 

solution that checks the established connection during the 

entire process and ideally has electronic control outputs, to 

initiate countermeasures in dangerous situations.4

Safe grounding using the example of EKX-4

Against this background, TIMM’s Grounding Control Device 

EKX-4 was developed to ensure safe grounding and moni-

toring in potentially explosive atmospheres. It complies with 

all current standards and best practice recommendations 

regarding discharge of static electricity, is self-monitored 

and can be integrated in the existing terminal-control-

system via its electronic control outputs. It is approved for 

use in Zones 1, 2 and 21, 22 (IIC/IIIC) in accordance to ATEX 

Directive 2014/34/EU.

Before the loading or unloading process, the user has to 

connect the grounding clamp with the object to be groun-

ded to achieve fi lling realease. This permission is indicated 

by green LEDs and simultaneously switched electronically 

via the control outputs. For road tankers, an integrated ob-

ject recognition is possible (via measuring of impedance) 

which almost completely precludes incorrect operation or 

4| cf.: TRGS 727 (4.4.2) and CLC TR/50404 (11.4.2) 

  Substance               MIE (mJ)      
Explosion group acc. 
to IEC 60079-20-1
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bypassing the device. If the connection does not suit the 

requirements for safe grounding, no permission is given. If 

a release has been given, but the discharge connection is 

interrupted during the process, the device switches to 

“fi lling not released” and fl ashes red LEDs. Simultaneously, 

the release relay opens and the terminal control system in-

terrupts the process. 

Customer benefi ts through intelligent explosion 
protection

Thanks to the Intelligent Explosion Protection Concept 

(IEPC), the TIMM Grounding Control Device EKX-4 can be 

opened and confi gured in explosive gas-atmospheres 

while being connected to supply voltage. This concept 

makes our devices outstanding in terms of customer and 

service friendliness, e.g. changing cables and confi guration 

and diagnosis purposes.   

TIMM is your partner for explosion-proof safety and security 

technology „Made in Germany“ and has been a symbol for 

advanced technologies, highest product quality and reliabi-

lity since 1963.
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Sources: 
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       (P.D.-I. Stehen, Henrikus; Hrsg.) Weinheim: 
       WILEY-VCH Verlag GmbH (2000)

If you have further questions around the topic 

“protection against electrostatic charge“ or to our pro-

ducts you are welcome to contact our sales department 

+49 40 248 35 63 - 0 or to info@timm-technology.de.

Find further information on our website at www.

timm-technology.de/en/.


