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Why are we here today?

e Learn best practices to control explosive
dusts in manufacturing environments

Discuss critical components of a Dust
4 :
Hazard Analysis

~ Change Management - ECO system
development




Dust Generationina -, X
Manufacturing "
Environment

Dust is an unrelenting hazard -
in manufacturing environments._}




Is Your Dust Explosive?
Does Process & Particle Size Matter?

Manufacturing Processes that generate'
v Welding + Grinding  Milling %
~ Cutting ~ Forming .~ Sifting 7§ &

‘_’SA e e .
welding fumes 5
soldering fumes &

aerosols

% viruses bacteria

tobacco smoke v

0.001 microns 0.01 microns 0.1 microns 1 microns 10 microns 100 microns
(0.1 mm)




Why is it
Important?




Employee Health
& Safety

2020

TLVs® and BEIs®

Based on the Documentation of the

INFORMATION
For EMPLOYEES
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Employee Health
& Safety

Breathing in toxic fume

and particulate

Cr(VI) (Hexavalent Chromium)

Mn (Manganese)

Asbestos (Serpentine & Amphibole)
Crystalline Silica

Refractory Ceramic Fibers
Glass Wool Fibers
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Other reasons to manage your,
dust problem '

v~ Creates increased maintenance
v~ Negatively affects your equipment efficiency
v~ Impairs vision in the plant
v~ Dirty work environments can affect:
v~ Employee retention
v~ Employee happiness
v~ Risk of industrial dust explosions

All of these cost money!




Combustible Dust Explosions

- Wisconsin, 2017.
« Grain Dust Explosion.
- 5 killed, 12 injured.

- USA, 2018.
194 Dust Explosions and Fires
« +25% from 2017




Combustible Dust Explosions

- Georgia, 2008.
- Sugar Dust Explosions.
- 14 killed, 38 injured.

- WV, 2010.
- Metal Dust Explosion.
- 3 killed, 1 injured.




How does a dust explosion
happen? “

P

High Concentration of Dust
Oxygen
Enclosed Space

Ignition Source

Static

Friction

External Source



Explosion
Pentagon
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The Two Explosions

\

o Primary Explosion
PR - The initial explosion after ignition
ﬁ - Dislodges surrounding dust particles

N
i Secondary Explosion
 Occurs when dust goes airborne and ignites

E - This explosion is often more destructive
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v How to Control Dust in
* a Facility

* Targeted PM/Cleaning Schedules
»  Dust Control Systems w/Proper [

Protection

* Filter Collectors

* Wet Collectors

* Dry Centrifugal Collectors

» Electrostatic Precipitators
* Guarding/upgraded equipment
Process Controls




Dust control Systems and Safeg

* Prevent over-pressurization of the dust collector
* Suppression
* Venting

* Prevent Propagation of an explosion with isolation
* Chemical
* Mechanical




Have you done
enough?

Now that you have started to think of all
the ways you can control dust in your
facility - how do you know if you have
done enough?
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What is a Dust Hazard Analys
(DHA)

 ADHA is asystematic review of the process to:

e —

 Identify where fires and explosions can occur -

* Identify the potential causes and consequences ‘ : ‘-

* Determine if existing and proposed safequards are = \
sufficient

Who can perform a DHA

* NFPA 6527.2.2 - “The DHA will be performed by a
qualified person”



What Equipment Should be Included in a DHA?

Identify all process equipment and areas where
dust is handled

* Consider how fires and deflagrations can move
between pieces

* Consider normal, abnormal and upset
conditions

» Itemize all pieces of equipment, paying special
attention to:
*  Bins, tanks and silos
*  Hammermills, pulverizers and grinders
*  Dryers and ovens
*  Dust Collectors

* Conveyors, screw augers and bucket elevators
Sifters, screens and classifiers
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What Materials Should be Included
inaDHA?

* Thefirst step to the DHA is relatively obvious: identify
all potential dusts HANDLED and GENERATED at the
facility

* Review SDS for the materials and contact the vendors
for any additional data.

* Review textbooks, online databases and NFPA
standards. If unknown, conduct laboratory testing.




Conduct Laboratory Testing [NFPA 652 5.4]

There are a few ways to analyze representative samples. If you are
unsure if your dust is combustible, you can perform a “Go/No-Go”
screening.

This will tell you if the material is a “Go” (combustible) or a “No-Go”
(not combustible).

K., - Deflagration index

MIE - Minimum Ignition Energy

MEC - Minimum Explosible Concentration

P....— Maximum pressure from a concentrated deflagration

m

P..,— Maximum pressure developed within an enclosure during a vented

deflagration




Where should samples be taken?

* Prior to sampling, develop a plan

» Two types of materials to consider for testing:

* Fugitive Dust
* Process Dust

 Lab work can be expensive, so consider which
samples are most representative
* Besafe when collecting samples

What happens if you do not have dust?



When should we do a DHA?

Dust collection Up front Manufacture Project
engineering and equipment and management and Service work
Process specification filters installation
DHA S&;:in"[)agglfl Specified Ensure protection PM on dust
inco rpo rated in P : protection devices devises are collection and
combustible dust . . . :
included installed properly protection devices

dust solution handling

*  Deadline for non-food & agricultural facilities: September 7, 2020
* Deadline for food & agricultural facilities: January 1, 2022

* Design Phase & Pre-installation (Desktop DHA)

*  Afterinstallation/Current Equipment & Processes (On-site/Virtual)
Revalidation every 5 years [NFPA 652 7.1.4]




Examples of Safeguards

= I

Spark Detection & Suppression Abort Gate

Back-Blast Damper

Housekeeping!
Training
Preventative Maintenance



What will the results tell me?

The completed risk matrix will identify the areas and
equipment that are at unacceptable levels of risk

Recommendations designed to reduce the likelihood
and-or severity of fires and explosions should be
developed for everything that is unacceptable

The priority of the recommendations are based on a
balance of which items present the greatest risk and
which recommendations are most feasible
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What comes after a DHA?



Completing Action Items from
DHA/Commissioning of
System

« System Commissioning and Start-Up

 Process Validation




Process for Change Management

Important Steps in a
Change Management System:

1. Identify the areas affected by the change
Analyze impact / risk
Establish a plan forimplementation

Provide recourses for the change

e

Validate and Monitor



d QUESTIONS?. =
:  Please Submit Questlons

in the Q&A area at the bottom of
your screen.




Have Questions or Need Support?

questions@robovent.com
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