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For the full technical report and 
barrier registers, visit pellet.org

Rotary drum dryer 
incidents follow 
predictable patterns. 

To reduce risk, 
operations must 
shift from “assumed 
safety” to “verified 
barriers.”



HABIT 1: 
Treat Transients as “Red-Zone Work”
The highest-risk periods are startups, shutdowns 
and power interruptions (ID fan trips).

ACTION: Classify these as high-alert phases.

REQUIREMENT: Ensure automated safety 
systems (deluge, isolation) are fully armed 
during transitions. Never treat a hot stop as a 
routine pause.

HABIT 2: 
Replace Assumptions with Proof
Incidents are often amplified by reasonable yet 
false assumptions about the accuracy of the 
purge, draft and instrument.

ACTION: Verify purge by both time and 
flow before light-off.
REQUIREMENT: Tie light-off permissives to live 
confirmation of airflow and fan status, not just 
elapsed timers.

HABIT 3:
Shape Safety Margins with Fuel  
& Fibre Quality
Variability in feedstock moisture and fines 
loading creates bone-dry pockets and unstable 
combustion.

ACTION: Screen out small particles (<0.5 mm) 
to bypass the dryer.

REQUIREMENT: Rigorously mix fibre species 
to ensure uniform drying and eliminate 
“smouldering nests.”

HABIT 4: 
Use Instruments to Watch for  
Early Warnings
Early warning systems (O2/CO monitoring) 
are only effective if they are maintained and 
trusted.

ACTION: Implement multi-point oxygen 
measurement at the furnace outlet, dryer inlet, 
and pre-cyclone.

REQUIREMENT: Use CO monitoring at the pre-
cyclone as a leading indicator of smouldering. 
Clean and calibrate sensors weekly.

HABIT 5: 
Create Safe Conditions with 
Inspection Routines
Accumulated deposits in drums, ducts, and 
cyclones are “latent fuel” waiting for an oxygen 
spike.

ACTION: Establish clear inspection routines 
and the defined clean-out triggers.

REQUIREMENT: Treat worn seals and leaking 
airlocks as safety failures, not maintenance 
inconveniences. Leaks admit “tramp air” that 
destabilizes the process.

HABIT 6: 
Integrate Explosion Mitigation  
& Isolation
Prevention is primary, but mitigation is 
mandatory.

ACTION: Position Explosion Isolation 
Containers at exit duct transitions.

REQUIREMENT: Ensure that an event in the 
drum cannot propagate downstream into 
WESP or dust collection systems.

HABIT 7: 
Implement Playbooks, Drills  
and Training
The human element is the most flexible and 
most vulnerable part of the barrier system.

ACTION: Replace dense manuals with highly 
visual, situational “Playbooks.”

REQUIREMENT: Conduct regular drills for ID 
fan trips and power outages so the correct 
safety response becomes an instinct.

A rotary drum dryer is part of an integrated system. Managing safety means looking beyond the drum to the full drying line  
(adapted from Working Group presentations).


