A New Management Model tor An Ancient Risk

ost finely divided combustible materials are hazardous.

‘When suspended in air and ignited, they can cause se-

vere explosions. This phenomenon has been known for
over 200 years. The first recorded dust explosion occurred on De-
cember 14, 1785, at a flour dust explosion in a warehouse in
Turin, Italy. The entire industrial spectrum, including agricul-
tural, chemical, metallurgical, mining, plastics, and woodwork-
ing industries, continues to be plagued by this problem.”

Although the basic principles

for controlling dust explosions

have been understood for many years, knowledge is becoming in-

creasingly sophisticated as incidents continue to occur.
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Combustible dust explosions have been
troubling humanity for near 240 years
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In New Zealand, the most
devastating combustible dust
explosion occurred on April 12,
1965, at the General Plastics
(N.Z.) Ltd factory in
Masterton. This disaster killed
four workers and injured
several.

According to our data collection, there were

i explosions oceurred tn last

25 years n New Zealand,

and several anecdotal explosions.

—Combustible dust explosion bowtie analysis model
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Vorderbrueggen, J. B. (2011). Imperial sugar refinery combustible dust
explosion investigation. Process Safety Progress, 30(1), 66-81.
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This Ls a specific risk that New
Zealand Legislation require to be
managed. Aalal'n,’ciowal,u{j, INSHPO
mandates that OHS practitioners have

knowledge related to explosions and
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n contemporary times,
combustible dust
explosions remain a
threat. on February 7,
2008, sugar dust
explosions at tmperial
Sugar faotorg, USA,
caused 14 deaths and
26 severe injuries.

Health and Safety at Work (General Risk and
Workplace Management) Regulations 2016 3

understand whew to involve specialists

in the field.

To provide OHS practitioners with a tool to understand,
become familiar with, and manage combustible dust
explosion risks, we have integrated the Combustible Pust
Explosion Pentagon theory and the Bowtie Analysis tool

from 1SO=21010 to create this management model.

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.
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Explosive gases

Explosive
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Inside equipment/ transport system (20 Zone)

About 1m around dust release point (21 Zone)

About 3m around dust release point (22 Zone)

For a specific workplace, a

Primary
Explosion

(d)  in which combustible dust is present in a quantity and form that creates a
risk of fire or explosion

combustible dust means finely divided solid particles (including dust, fibres,

or flyings) that are—

(a)  suspended in air or settle out of the atmosphere under their own weight;
and

(b)  able to burn or glow in air; and

(c) able to form an explosive mixture with air at atmospheric pressure and
normal temperature
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Prevent been mixed with more explosive materials

‘Substitute with bulk materials
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The control examples to prevent the formation of explosive
i1 pentagon conditions. The number is used to find
i corresponding information in list A.

No obvious
consequences
Property damaged
Reputation loss.
(internal)
Production delay

Bursting p— Flameiess | [ Explosion
discs Vent panels || vents doors

The vertical blocks on the right side of the bowtie represent
the controls to prevent chain consequences from happening.

The number in the blocks is used for linking
relevant standards in list B.

Property badly
damaged
Reputation loss
(Both internal and external )

Partially/completely
shutdown
A Multiple Harm
and/or death

isoiation vaive| | Choke || Rotary valve,

|

Prosecution

Imprisonment

A‘Harmand/erdeath Prosecution H

Fine

Anti-static uniform and set static eliminator

Number

Standard Code/ Clause Content
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Test Methods-method for determine the minimum

ASINZS 61241.2.3 ist/air mixtures.

Determination of dust characteristics
osting

ASINZS 4745 3.4and 4.5

NFPA6523.3.6

ASINZS 47456.5.2.4 Inert

NFPA652 AnnexC.
ASINZS 4745 5.7 and 7.2.9
NFPA6529.4.7

Accumulated fugitive dust

charge

ANIE IiEEAand 726 Mechanically generated sparks and protective

Explosive atmospheres, Part 14: Design selection,
erection and initialinspection

ASINZS 6007914

ASINZS 8007917

ASINZS 4745 5.8and 7.2.10 L

ASINZS 47455.2and7.2.4

Flames, hot gases and hot particles and protective
measures
Hotwork

ASINZS 47455.3and7.2.5

NFPA6528.5

Smouldering
ASINZS 47453.3.1,5.14and7.2.16
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Based on: Taveau, J. (2014). Application of Dust Explosion
Protection Systems. Procedia Engineering, 84, 297-305.

Mr Yu has about five years of occupational health and safety
experience. In his previous career, he was involved in frontline
OHS management in industrial enterprises, the promotion of
safety communities, and served as an OHS inspector. During his
time as an inspector, he conducted extensive safety inspection
work related to combustible dust and other OHS inspection

particular OHS meeting,

Example: Wood procassing industy, wood dust ventlatin system

or a specific report, this
model can be simplified
as wneeded.
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Example: Wood processing industry, wood dust ventilation ducting,
fan blades striking a steel piece generate friction sparks that trigger explosion.

[ Tramp metal
| (steel piece) Friction
[ sparks
(Fan blades)

tasks.

Multiple Harm
andfor death
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Management Ltd in 2003 to help clients carry out major risk
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