
Dust Hazard Analysis [DHA]: Completed and Maintained by the Process Owner

A Dust Hazard Analysis allows a process owner to determine potential combustion risks for dusts produced or handled in their process.

Process Hazard Analysis [PHA]: Completed and Maintained by the Process Owner

A Process Hazard Analysis allows the process owner to review combustion risks in their processes, and assists the process owners in 
determining if additional testing and/or mitigation activities are needed to reduce their combustion risks.
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Combustible

Explosion
Mitigation

Consider Fire Prevention
Spark Mitigation - Passive (Spark Cooler) or Active (Detect & Extinguish)
Collector Selection – Cyclone, Wet, or Dry Media Collectors – primarily with Metal Dusts

Dust Additives to “Inert” Combustible Dust - such as Limestone

And Fire Protection
Sprinklers (& Water Drain Valve) or CO2 Extinguishing Systems1

Collector Location – Place Collector Outdoors
Abort Gate – if air returns to the building

Consider Explosion Prevention 
Spark Mitigation - Passive (Spark Cooler) or Active (Detect & Extinguish)
Collector Choice – Cyclone, Wet, or Dry Media Collectors – primarily with Metal Dusts

Dust Additives to “Inert” Combustible Dust - such as Limestone

Explosion Isolation from other Deflagrations

And Explosion Protection
Active Explosion Suppression Systems,
Explosion Venting with Ducts or Flameless Vents

Explosion Isolation – Air Inlet/Outlet, Hopper Discharge

This chart illustrates a typical process for a process owner if combustible dust may be produced or handled in a process. The process owner’s final selection of 
dust collectors and risk mitigation strategies should be based on the outcome of a Dust Hazard / Process Hazard Analysis performed by the process owner. 
Although early engagement of a dust collector supplier provides helpful insights on the availability and features of various products, process owners should 
consult with a combustible dust expert and/or a process safety expert before making actual product and mitigation strategy selections.  

Explosibility Testing: Since the Dust is Explosible: Consider the following tests:
Explosibility Severity Test (Kst and Pmax) – Used for explosion protection

Minimum Explosible Concentration (MEC) – Used for explosion avoidance

Minimum Ignition Energy (MIE) – Used for ignition avoidance

Minimum Autoignition Temperature (MIT) –  Avoidance of hot surfaces or hot environments

Dust Is Combustible

Dust 
is Explosible

Dust Combustible?
Data and/or Tests

Yes
or Unknown

Fire 
Mitigation 

PHA may Indicate 
Fire Mitigation

 is Needed

If Dust is confirmed not combustible, additional 
testing and mitigation may not be required.
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Important Information:  It is the process owner’s responsibility to understand the risks in their process and to mitigate those risks in accordance with all applicable laws, 
regulations and standards, including consideration of those published by the NFPA.  Note this Roadmap may not identify all potential mitigation steps and does not cover the 
commissioning and on-going testing and maintenance required for various mitigation strategies.  This roadmap is a high-level summary of steps for a process owner to consider 
and is not intended as a replacement for careful review of all applicable laws, regulations, and standards.  Equipment suppliers can assist a process owner in understanding 
what products are available to help mitigate their risks but they are not regulatory experts.  If you need assistance finding an expert in the field, please contact us and we will 

assist you in finding resource options.   Please note that various strategies can help mitigate, but not eliminate the risks of fire and explosion.

An actual Process Hazard Analysis should address all the risks 
identified in a process and will likely define mitigation considerations 
which are not shown in this simplified roadmap example.
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1 Water or CO2 extinguishing strategies may not be suitable for all 
combustible materials.  A recognized expert on fire mitigation can 
assist in selecting suitable extinguishing strategies.
(e.g. Combustible Metals may require Argon systems)

Additional Testing

Ensure samples used for 
testing are representative

Samples may require special handling to ensure they stay 
representative.  i.e. avoid oxidation during transmittal and storage.
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Collector Location Indoors

Outdoors

The PHA likely indicates use of:

Explosion Vents & Mechanical Isolation
Hopper Discharge, Air Inlet, & 

Air Outlet (if air returns to plant)

The PHA may indicate use of:

Chemical Suppression & Isolation
At Hopper Discharge, Air Inlet, and
Air Outlet (if air discharges to plant)

or 
Flameless Vents & Mechanical Isolation

At Hopper Discharge, Air Inlet, and
Air Outlet (if air discharges to plant)

Dust & Flame 
safe to release

Dust & Flame 
safe to release

No

Yes

The PHA likely indicates use of:

Explosion Vents ducted to a safe location
&

Mechanical Isolation
Hopper Discharge, Air Inlet, & 

Air Outlet (if air returns to plant)

Yes

or or

The results below reflect common situations, however mitigation strategies are influenced by variables not included in this simplified chart.  

Process owners should use the outcome of their PHA and discussions with mitigation strategy experts before making actual strategy selections.

No

Water will
Extinguish Dust?

Yes

The PHA may indicate 
an Abort Damper is 
not needed

Collector
Location

Outside

If the PHA indicates water cannot extinguish your dust, a sprinkler or CO2 
Extinguishing system may be inappropriate for your system.

A recognized fire control expert may be able to tailor a mitigation strategy using 
suitable extinguishing agents such as Argon or Nitrogen.

No

Indoors

Filtered Air

Returned
to Building

Exhausted Outside
to a safe location

The PHA likely indicates use of an Abort Damper is needed on the 
return air duct to prevent smoke or flame returning to the building.

Filtered Air
Returned 

to Building

Exhausted Outside
to a safe location

The PHA may indicate water-based sprinklers or CO2 Extinguishing system 
as appropriate fire mitigation strategies on a dust collector.

Embers / 
Sparks

Sparks:
Quick to Extinguish

The PHA may indicated Active Spark Mitigation or a Wet 
Collection Strategy

Embers:

Slow to Extinguish

The PHA may indicate Passive Spark Mitigation.
Spark Cooler is one example of passive spark mitigation.

Dust 
Reactive

No

The PHA may indicate Spark Mitigation is insufficient and 
caution to avoid mixing metals or metals & metal oxides.

Reactive:
Example: Aluminum & Metal Oxide 

(thermite reactions)

Yes

Prevention: Ignition Source Mitigation Strategy Considerations

Fire Protection: Extinguisher and Return Air Considerations

Explosion Protection: Venting / Suppression and Explosion Isolation Considerations

Explosion Vents must release to a safe location
Explosion Vents must release to a safe location
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EXAMPLES OF MITIGATION SELECTIONS
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