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The five sides of pentagon 
represent five conditions 
for cause a combustible 
dust explosion. If one of 
them is missing the 
explosion cannot happen. 
The dust, oxidant, and 
suspended together form 
the explosive atmosphere.

The control examples to prevent the formation of explosive 
pentagon conditions. The number is used to find 
corresponding information in list A.

The vertical blocks on the right side of the bowtie represent 
the controls to prevent chain consequences from happening.
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Example: Wood processing industry, wood dust ventilation ducting, 
fan blades striking a steel piece generate friction sparks that trigger explosion.
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A New Management Model tor An Ancient Risk
—Combustible dust explosion bowtie analysis model 

Combustible dust explosions have been 
troubling humanity for near 240 years

Schwab, R. (2003). Dusts. In A. Cote, J. Hall, P. Powell, & C. 
Grant (Eds.), Fire Protection Handbook (19th ed.). National 
Fire Protection Association, Inc.

In New Zealand, the most 
devastating combustible dust 
explosion occurred on April 13, 
1965, at the General Plastics 
(N.Z.) Ltd factory in 
Masterton. This disaster killed 
four workers and injured 
several. 

Vorderbrueggen, J. B. (2011). Imperial sugar refinery combustible dust 
explosion investigation. Process Safety Progress, 30(1), 66-81.

According to our data collection, there were
i7 explosions occurred in last 25 years in New Zealand, 
and several anecdotal explosions.

In contemporary times, 
combustible dust 
explosions remain a 
threat. On February 7, 
2008, sugar dust 
explosions at Imperial 
Sugar factory, USA, 
caused 14 deaths and 
36 severe injuries.

This is a specific risk that New 
Zealand legislation require to be 
managed. Additionally, INSHPO 
mandates that OHS practitioners have 
knowledge related to explosions and 
understand when to involve specialists 
in the field.

For a specific workplace, a 
particular OHS meeting, 
or a specific report, this 
model can be simplified 
as needed.

To provide OHS practitioners with a tool to understand, 
become familiar with, and manage combustible dust 
explosion risks, we have integrated the Combustible Dust 
Explosion Pentagon theory and the Bowtie Analysis tool 
from ISO31010 to create this management model.

Preventions 

Relevent Standards 

Engineering Settings 
Decision Tree

Based on: Taveau, J. (2014). Application of Dust Explosion 
Protection Systems. Procedia Engineering, 84, 297-305.
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