
 

 

 

 

 

 

 
 

 

 
The Impacts of NFPA 652 on   
ACI System Design and Operation 
 

 

WHAT IS NFPA 652? THE STARTING POINT FOR PROCESSES HANDLING 

PARTICULATE SOLIDS AND DUSTS 

For many years the National Fire Protection Agency has published standards to mitigate the risks of 

handling combustible solid particulates and dust.  Individual standards have been created for 

particulates and dusts composed of specific base materials with the remaining materials captured 

within NFPA 654.  Due to the breadth of existing processes and possible material combinations, 

interpreting standards has been challenging, especially when more than one standard may apply.  In 

an effort to unify the existing standards and address inadequate areas within these standards which 

continue to result in hazardous incidents, the NFPA issued NFPA 652: Standard on the Fundamentals 

of Combustible Dust.   

NFPA 652 is now the starting point for any and all processes which handle particulate solids and 

dusts regardless of base material composition or combustibility.  This standard applies to all new 

construction and contains many retroactive elements for existing facilities.  The compliance date for 

existing facilities is September 7, 2018.  The NFPA has made the owner/operator of facilities which 

fall under   NFPA 652 responsible for compliance because it is structured as a comprehensive process, 

not just hardware considerations. 

NFPA 652 begins by defining particulate solids and dusts.  It explains that testing all qualifying 

materials is necessary to manage life and process safety.  The standard states that the exact 

material within the process shall be tested. If the material is modified within the process, such as 

changing the particle size or combining the particle with other substances, samples of the material 

from varying points within the process shall be tested.  Once a material has been tested for 

combustibility in accordance with NFPA 652, the results dictate the necessary path to 

compliance. 
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WHAT SHOULD I DO TO COMPLY? 

Complying with the NFPA 652 standard is the same as complying with any NFPA standard.  The Authority 

Having Jurisdiction (AHJ) is the enforcing entity.  The AHJ directly enforcing NFPA 652 is not currently OSHA.  

However, in 2009, OSHA began acting on a focused directive to address particulate solid and dust hazards and 

has sited facilities not following NFPA standards for dust under the OSHA Recognized and Generally Accepted 

Good Engineering Practices (RAGAGEP) and General Duty Clauses.  OSHA has had a Combustible Dust Standard 

within the draft and review process for many years. It is possible that NFPA 652 could be incorporated into 

OSHA as other NFPA standards have been.   Other enforcing AHJs can be insurance companies, local fire 

marshals, and even some states.  For example, the state of Georgia passed the NFPA standards relating to 

combustible dust into law in 2008 after the devastating Imperial Sugar explosion. FM Global Insurance requires 

compliance with NFPA for insurance purposes. 

Once a material has been categorized as combustible, additional testing and a Dust Hazard Assessment 

(DHA) must be conducted.   NFPA 652 specifies that the DHA needs to be led by a qualified individual 

experienced in DHA, process, fire, and life safety, and recommends that this individual be supported by a 

competent team knowledgeable of the specific process, maintenance, housekeeping, and management tools.  

The DHA examines each individual element and section of the process from product entrance to product 

exit and answers these four questions for each: 

1. Is the product size sufficient to propagate a deflagration flame front? 

2. Is there a means of suspending or dispersing the product in air or an oxidizing atmosphere? 

3. Is there sufficient quantity to meet the minimum explosive concentration (MEC)? 

4. Is there a competent source of ignition, including process upsets, abnormalities, weather, fire, 

deflagration or explosion elsewhere, etc.? 

After a DHA has been completed, all identified hazards need to be addressed.  Addressing hazards may 

require hardware such as deflagration vents and vessel isolation devices, as well as implementing and auditing 

maintenance, testing, inspection, and housekeeping procedures.  The DHA and resulting recommendations 

must be approved by the AHJ. 

Documentation is mandatory to comply with this standard.  Examples are: 

 All results of material testing, DHA, and AHJ approval need to be recorded and retained.   

 All operation, maintenance, testing, inspection, and housekeeping procedures need to be documented, 

audited, updated, and retained.   

 Employee and contractor training and hazard awareness needs to be documented and retained.   

 All inspections, maintenance, testing, and housekeeping performed needs to be documented and 

retained. 

HOW DOES NFPA 652 AFFECT ACI SYSTEMS? 

Activated carbon is a known combustible material, eliminating the need to perform verification testing.  

Because ADA’s activated carbon injection (ACI) systems do not substantially modify the product being used, it 

may be feasible to use published properties of the exact material being stored and conveyed, such as those 

provided by a manufacturer, in lieu of the additional specified testing.   

The outcome of a thorough DHA will vary depending on the properties of the specific sorbent in use and the 
approval of the AHJ.  The general properties of activated carbon will likely result in the minimum required 
hardware for an ADA ACI system, such as: 
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 Appropriately sized and arranged silo deflagration panels 

 Deflagration isolation, such as a rotary valve, between the storage silo and the weigh hopper  

 Transport piping, fittings and couplings rated to 150psi 

 All electrical wiring meeting a minimum of Class II Division 2 rating 

 Weigh hopper capacity limitation of 8 cubic feet 

 Bonding and grounding of all equipment, piping, and components of the system 

 Location flexible connections in a safe and controlled location 

 The need for bulk bags to be specified per the standard 

 Plant procedures, documentation, and auditing, as detailed herein 

Other outcomes may include: 

 Spark arrestors installed downstream of blowers 

 Deflagration venting for feeder room 

 Projectile elimination from feeder room 

 Transport piping isolation from plant duct in the event of a deflagration 

ADA’s industry leading knowledge and experience with designing and operating activated carbon injection 

(ACI) systems can aid an owner/operator in achieving compliance with NFPA 652: Standard on the 

Fundamentals of Combustible Dust.  ADA’s knowledge can contribute to any necessary hardware 

modifications, can be invaluable during the DHA process, and can aid in the creation of a solid base from 

which to grow necessary documentation.   

 

Call us today at 720.598.3515 to schedule a conversation about achieving compliance with NFPA 652. 

 
_______________________________________________________________________________________ 
 
All materials included herein have been prepared for general information purposes only and to permit you to learn 

more about our company, our services, and the experience of our team.  The information presented is not legal 

advice or technical advice, is not to be acted on as such, may not be current due to the evolving regulatory 

environment, and is subject to change without notice.  Communication of this information and your receipt or use 

of it (1) is not provided in the course of and does not create or constitute a business relationship, (2) is not 

intended as a solicitation, and (3) is not a substitute for obtaining legal advice or technical advice from a qualified 

professional.    
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