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Property Risk Engineering Insight 

Insight: Bonding & Grounding for Static Electricity 
 

Recognizing the Risk 
 

Missing or poorly maintained bonding and grounding systems cause 
numerous serious fires and explosions at manufacturing facilities 
each year. In the U.S. one report indicates 280 related incidents are 
reported annually. This is said to be even higher in Europe with more 
than 400 annual reported incidents.1 A 2011 study by the National 
Institute of Occupational Safety and Health of Japan found that 153 
industrial accidents were attributed to static electricity with 
approximately 70% involving flammable vapor atmospheres.2 

Basically speaking, static electricity is a stored electrical charge at 
rest - like a battery. When static electricity is generated and built up, 
electrostatic discharge (ESD) can occur, releasing the stored energy.  
It happens through electron transfer which creates a spark. Most 
have experienced this on a personal level when touching a metal 
doorknob after walking across carpet. On a bigger scale, a good 
example is a storm with the ESD being the lightning strike.  
 

All materials can generate static electricity. Static charges are generated in people and nearly every motion of a production 
process but typically are dissipated safely to ground. The risk comes when the static electricity charge is allowed to build 
and the ESD occurs as an ignition source in areas with highly combustible materials such as flammable gases, vapors, and 
combustible dusts. When this happens, a potentially dangerous situation that is often hidden develops and can result in 
significant risk in the form of fire or explosion. While very low current, a single ESD spark can generate up to 3000 volts of 
electricity. And the human body, for example, can have an equivalent stored charge as high as 25,000 volts- with 500-
2,500v during a normal workday. 

The goal of bonding and grounding systems are to dissipate developing static charges, or the potential charge between two 
objects, so energy does not build-up to create an ESD spark (the fire/explosion ignition source).  

Bonding is when two or more conductive objects are connected together to maintain the same electrical potential as each 
other (i.e.no electrical charge differential means no spark can be generated). This is typically seen as a wire clamped 
between two vessels during fluid transfer.  

Grounding, often called earthing, is when objects are connected to an electrical earthen ground to discharge the static 
electricity so a spark-producing build-up can’t occur. This is, commonly seen in use with flammable liquids drums e.g. the 
drum is connected to a copper rod that is driven into the earth. Sometimes where there are multiple drums and liquids 
transfer, both bonding and grounding systems will be utilized. 

One of the biggest challenges in managing static electricity through bonding and grounding is that they typically are not part 
of formal building plan review or fire department risk assessment tour. Another challenge is that risk conditions can change 
quickly when process, equipment and materials change. In fact, the inherent risk fluctuates with weather- at lower relative 
humidity, static electricity building up potential can increase as temperatures rise, humidity drops, and the environment 
becomes drier. For bonding and grounding to be effective, a metal-to-metal connection must be maintained between system 
clamps, wires and the containers. These are conditions not always recognized or associated with static electricity risk 
leading to systems not being properly maintained. 
 

Controlling the Hazard 

Where applicable the process of properly managing bonding and grounding systems starts with an analysis of area 
conditions for potential risk, continues with installing the correct bonding and grounding systems, and ends with system 
inspections and testing through the life of the system. AIG follows NFPA 77* as the primary resource for recommended 
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practices concerning these systems supported by added AIG recommendations specific for this hazard.  The additional 
recommendations include: 

• Manage static discharge hazards from areas with ignitable mixtures of gas, vapor, or dust following NFPA 77* with AIG 
specific-application recommendations. Requirements can also be found in NFPA 30* and NFPA 70 Article 250*. 

• Use non-insulated, braided steel bonding/grounding wires sized based on requirements for mechanical strength. 

• Use U.L. Listed, FM Approved, and or ATEX Certified clamps for coated metal material connections- other clamps can 
be used for uncoated or cleaned surfaces. 

• Modify processes, materials, and/or products to reduce charge generation and/or accumulation where possible such as 
slowing line speed, reducing flow rates, and/or replacing conductive materials. 

• Neutralize the static charge where possible by methods other than bonding and grounding such as by modifying area 
humidification, implementing antistatic treatments, and installing alternative static eliminating systems.  

• Exclude sprinkler system piping including underground mains as a grounding electrode- except for lightening protection 
grounding systems both NFPA 13 and NFPA 24 prohibit this type of connection. All underground piping equipped with 
cathodic protection also should not be used as the grounding system. 

• Implementing NFPA 77* recommended periodic inspection and testing of bonding and grounding systems.  This 
includes regular recorded visual inspections, annual resistance testing and replacement of identified damaged parts. 
Self-testing bonding systems are an acceptable substitute for regular resistance testing.  

 

References & Resources 
 

https://www.plantengineering.com/articles/static-grounding-dangerous-preventable/ 

U.S. Chemical Safety and Hazard Investigation Board No. 2008-02-I-IA 

A Ohsawa 2011 J. Phys.: Conf. Ser. 301 012033 

NFPA 13: Standard for the Installation of Sprinkler Systems 

NFPA 24: Standard for the Installation of Private Fire Service Mains and Their Appurtenances 

NFPA 30: Flammable and Combustible Liquids Code 

NFPA 70: National Electrical Code (NEC) 

NFPA 77: Recommended Practice on Static Electricity 

*While NFPA documents are the global standard used by AIG, international equivalents may be acceptable. 

 

For more information, contact your local AIG Risk Engineer.  

https://www.plantengineering.com/articles/static-grounding-dangerous-preventable/
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The information, suggestions and recommendations contained herein are for general informational purposes only. This information has been compiled 
from sources believed to be reliable.  Risk Consulting Services do not address every possible loss potential, law, rule, regulation, practice or procedure.  No 
warranty, guarantee, or representation, either expressed or implied, is made as to the correctness or sufficiency of any such service.  Reliance upon, or 
compliance with, any recommendation in no way guarantees any result, including without limitation the fulfillment of your obligations under your insurance 
policy or as may otherwise be required by any laws, rules or regulations.  No responsibility is assumed for the discovery and/or elimination of any hazards 
that could cause accidents, injury or damage.   The information contained herein should not be construed as financial, accounting, tax or legal advice and 
does not create an attorney-client relationship.   

This document is not intended to replace any recommendations from your equipment manufacturers. If you are unsure about any particular testing or 
maintenance procedure, please contact the manufacturer or your equipment service representative.  

American International Group, Inc. (AIG) is a leading global insurance organization. AIG member companies provide a wide range of property casualty 
insurance, life insurance, retirement solutions, and other financial services to customers in approximately 80 countries and jurisdictions. These diverse 
offerings include products and services that help businesses and individuals protect their assets, manage risks and provide for retirement security. AIG 
common stock is listed on the New York Stock Exchange. 

Additional information about AIG can be found at www.aig.com | YouTube: www.youtube.com/aig | Twitter: @AIGinsurance www.twitter.com/AIGinsurance 
| LinkedIn: www.linkedin.com/company/aig. These references with additional information about AIG have been provided as a convenience, and the 
information contained on such websites is not incorporated by reference herein. 

AIG is the marketing name for the worldwide property-casualty, life and retirement, and general insurance operations of American International Group, 
Inc. For additional information, please visit our website at www.aig.com. All products and services are written or provided by subsidiaries or affiliates of 
American International Group, Inc. Products or services may not be available in all countries and jurisdictions, and coverage is subject to underwriting 
requirements and actual policy language. Non-insurance products and services may be provided by independent third parties. Certain property-casualty 
coverages may be provided by a surplus lines insurer. Surplus lines insurers do not generally participate in state guaranty funds, and insureds are therefore 
not protected by such funds. 

Copyright © American International Group, Inc. All rights reserved. 


	Insight: Bonding & Grounding for Static Electricity
	Recognizing the Risk
	Controlling the Hazard
	References & Resources


