
WHY ONLY MEASURE TO AN 
UPPER RESISTANCE THRESHOLD 
IN FIBC ELECTROSTATIC GROUNDING?

Reliable electrostatic grounding is key to safe hazardous 

location operations using Type C FIBCs. The reliability of 

this connection to ground includes an upper resistance 

limit in order to allow the safe dissipation of charge, as 

reected in the relevant national and international safety 

standards. However, while these standards provide 

guidance on an upper resistance limit, it may appear to 

be even safer to include a lower resistance limit as well, 

so that the correct object can be identied and to prevent 

attempts to bypass or manipulate the system. 

This article examines the recommended practice to establish an electrostatic grounding 

connection for Type C FIBCs to an upper resistance threshold for conrmation of the 

connection to a veried grounding point on site, and why the addition of a lower 

resistance threshold may not be quite as benecial as it appears. 

Figure 1 - An example of a safe 
connection to an grounding point.
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Standards compliance

The answer to the rst part lies in the standards and industry 

best practice for hazardous location FIBC operations. Firstly, 

particularly for operators in Europe, the ATEX workplace safety 

directive sets out a requirement to prevent the ignition of an 

explosive atmosphere, including preventing ignition sources 

such as electrostatic sparks.1

A more specic requirement for FIBC grounding is set out in the 

International Electrotechnical Commission’s guidance with IEC 

TS 60079-32-1, which states that “Type C FIBC are designed to 

be connected to ground during lling and emptying 

operations.”  2

As to the nature of this electrostatic grounding connection, the 

National Fire Protection Association's recommended practice 

NFPA 77  and international standard IEC 61340-4-4 agree that a 3

Type C FIBC used for transfer operations in ammable or 

explosive atmospheres “shall have a resistance to groundable 
8point of less than 1,0 x 10  Ω” . The international standard has 4

then in turn been adopted in a number of national standards, 

including the British BS EN IEC 61340-4-4   and German 5

DIN EN IEC 61340-4-4 .  6

Annex F of the IEC 61340-4-4 provides further detail on the 

reasoning behind this upper limit,  which is based on research 7

undertaken by Yamaguma et al, and reaches the conclusion 

8that “a heavy-duty Type C FIBC of slightly less than 1×10  Ω is 

quite unlikely” to become an ignition source even when 

exposed to an “unrealistically large static current of 30 μA,”  as 8

long as it is suitably grounded. 

In short, even when subjecting the bag to a higher electrostatic 

streaming current that could realistically be expected during 

normal transfer operations, the tested Type C FIBCs stubbornly 

refused to act as an ignition source when provided with a 
8connection to ground of slightly less than 1.0×10  Ω.

There are numerous advantages to working with this upper 

resistance threshold as the foundation of an active electrostatic 

grounding solution. In addition to signicantly reducing the risk 

of re or dust explosion during operation, using an active 

electrostatic grounding solution allows operators to monitor the 

safe connection to the site’s veried grounding point with visual 

indication of a good connection, provide indication if this 

connection is interrupted, and allow for interlocks with process 

equipment to automatically shut off if the connection is 

disrupted. 

It is important to note at this point that while the standards and 

the research on which they are based are clear on this upper 

resistance threshold, there is no mention of a lower resistance 

threshold at the other end of the scale. 



Why no lower limit?

As far as the standards are concerned, the resistance of a 
8Type C FIBC to ground can be 1.0×10  Ω, 100 Ω, or 1 Ω, and 

the way the grounding connection works would remain 

unchanged. The addition of a lower resistance threshold ipso 

facto adds additional complexity to the monitoring circuit, which 

provides additional possible points of failure or inconsistency in 

operation. 

In exchange for this added complexity, where lower resistance 

limits are put forward, the proposed benet can be less in terms 

of conforming to the standards and best practice, and more as 

a form of object recognition, attempting to make the system 

foolproof, or allowing the system to be used in place of trained 

or competent operators. Each of these possible benets can be 

examined in turn.

Object recognition

For object recognition, the proposition is that an operator may – 

by mistake or intentionally trying to bypass the system – 

connect a grounding clamp to an object other than a Type C 

FIBC. If that object is not conductive, such as a block of wood 

or article of clothing, its resistance will be higher than the 

monitored upper limit and the system will not go permissive. If 

the object is conductive, such as a metal tool or guardrail, the 

resistance will be lower than the monitored lower limit and the 

system will not go permissive. Therefore, the proposition goes, 

only a correct connection to a Type C FIBC will allow the 

system to go permissive.

This distinction makes intuitive sense but overlooks a crucial 

detail that other objects are able to t within a window of 
8permissible resistance of, for example, 100 Ω - 1 x 10  Ω, but 

are in fact not Type C FIBCs. 

This not only brings the role of object recognition into question 

when used with a known Type C FIBC but also raises the 

possibility of a false positive if the system can be made to give 

a permissive signal when connecting to an object other than 

the intended bag. 

Foolproof?

This plays into the second assumption, that object recognition 

provided by a lower resistance limit can make a system 

foolproof or impossible to manipulate. To quote Douglas 

Adams, a common mistake that people make when trying to 

design something completely foolproof is to underestimate the 

ingenuity of complete fools.  As the list of items which fall within 9

the resistance window includes the human body, a sufciently 

determined operator has at their disposal the means to quite 

literally manipulate  such a system by deciding to remove a 10

glove. 

Replacing training and competence

This then leads us to the third assumption, that a system with 

automatic object recognition by means of an upper and lower 

resistance threshold can be used as a substitute for operator 

training or competence.

As with the previous issues, if a system can be fooled by a 

sufciently determined person deliberately acting in bad faith or 

accidentally through lack of understanding, a solution which 

simply raises higher barriers without addressing underlying 

safe operating procedures may encourage bad actors to 

regroup and try again or operators without the necessary 

training or competence to roll the dice again for another 

unintended outcome. 

Instead, the purpose of an grounding solution which monitors 

to the recommended upper resistance level only is to support 

trained and competent operators in carrying out their work 

safely. 
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Figure  - , 72 Human hand, showing resistance of 1.3 x 10  Ω
within Type C FIBC object recognition window.



This can include acting as an automatic check that the 

standard operating procedure is in alignment with the relevant 

standards, a prompt to help ensure that safe standard 

operating procedure is followed by having the system’s “go” 

signal as part of an operational checklist, and providing an 

automatic notication or shutoff response in the event that the 

connection is accidentally disrupted during operation. 

Conclusion

What conclusions may be drawn from this?

On the one hand, it has been demonstrated that the use of an 

upper resistance threshold for Type C FIBC grounding 

connections carries a number of key benets, including the 

safe dissipation of electrostatic charge mitigating the risk of 

the formation of an incendive spark in hazardous location 

operations, conformance to the relevant standards and 

industry best practice, and supporting safe working 

procedures to be carried out by trained and competent 

operators. 

On the other hand, the use of a lower resistance threshold 

comes with signicant drawbacks. In addition to the increased 

complexity of the monitoring circuit forming an open invitation 

to Murphy’s law, the use of this permissive window to act as 

object recognition has some important limits to what can be 

recognized as a permissible object. The attempt to make a 

system foolproof and impossible to manipulate can still leave it 

open to being fooled and manipulated, and false positives can 

add another location of uncertainty. Finally, an automated 

system alone is no replacement for operators’ training and 

competence or safe standard operating procedure.

FAQ

What is a Type C FIBC? Flexible Intermediate Bulk 

Containers (FIBCs) are divided into different types for different 

applications. Type C FIBCs incorporate a network of 

conductive threads or carbon-loaded fabrics in order to allow 

them to safely dissipate electrostatic charge when connected 

to an grounding point.

Why do Type C FIBCs need to be grounded? Electrostatic 

charge can accumulate on FIBCs during lling and emptying 

operations if no grounding connection is in place, which can 

cause a spark capable of igniting a ammable or explosive 

atmosphere. An electrostatic grounding solution allows this 

risk to be controlled, helping to improve safety for processes, 

sites, and operators. 

How can a Type C FIBC be safely grounded? Clamp and 

cable connections between the Type C FIBC and a veried 

grounding point on site can allow for the safe dissipation of 

electrostatic charge. The use of two clamp connections with a 

monitoring system can allow this connection to be 

continuously monitored, providing visual indication of a good 

connection and interlocks with process equipment to initiate 

automatic shutoff if the connection is disrupted. 

What do the standards and guidance documents say? 

IEC TS 60079-32-1 requires an electrostatic grounding 

connection for Type C FIBCs in hazardous location operations. 

NFPA 77 and EC 61340-4-4 require that the resistance 

between the FIBC and the local grounding point to be lower 

than a maximum resistance threshold.

What is the maximum resistance threshold for Type C FIBC 
8grounding? 1 x 10  Ω (100 MΩ).

Next steps

Click here to access Newson Gale’s knowledge hub for 

further information

Click here to access Newson Gale’s grounding and bonding 

handbook

Click here to contact Newson Gale’s sales team for further 

discussion of specic applications and grounding solutions 
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Figure  -  Ω, 43 Potato, showing resistance of 3.5 x 10
within Type C FIBC object recognition window.

https://newson-gale.com/static-electricity/grounding-bonding-handbook/
https://newson-gale.com/static-electricity/grounding-bonding-handbook/
https://newson-gale.com/contact-us/
https://newson-gale.com/contact-us/
https://www.newson-gale.co.uk/static-electricity/grounding-bonding-handbook/
https://newson-gale.com/static-electricity/
https://newson-gale.com/static-electricity/grounding-bonding-handbook/
https://newson-gale.com/contact-us/
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