BEANAMATRALZEEELS F—

IN A RAD
VRN FY VT LB
KEERFEDTHILE

d ‘ ST
| . FutureMetrics LLC ™
Y PEVLET ’ JTOGWN\

ASSOCIATION OF CANADA



Media Sponsor

PROTECTION SYSTEMS FROM

@@ firefly BioMASS



BN AIREEET—HSay T
[ RKD)—9 3y JIFABARTLHYE
BEH ]




ABARNAATRAREET V39T

BEOEBIZCES /N EIAD
BLBNFY 2T LR

=hsnrpr R
NFFREXNLY MEEEHES
2024%5H




JYFovya-aAYE7MOHEE

e 2012: BUH 20N T EER B 5
AR AR AT — FICHRERHLBOKLVEARTF NS

BCM O % 7 T A 4548 7.
Burns Lake M AT DIEFE & MKILFF T3 & #HE
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https://globalnews.ca/news/6929393/explosion-fire-pellet-plant-lavington/
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Dust explosion pentagon

e Confinement — within

Fuel to burn — o
combustible an enclosure or structure

wood dust

Ignition — source of
heat (e.g., spark, hot
surfaces including
overheated bearings
and other moving parts,
static electricity)

Dispersion — high
concentration of
fine airborne
combustible wood
dust

e Oxygen to sustain
the fire — air
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https://www.cbc.ca/news/canada/edmonton/entwistle-pinnacle-energy-plant-explosion-1.5016176
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One-Stop Safety Resource



https://www.pellet.org/one-stop-safety-resource/
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Dust explosion pentagon

Fuel to burn — 0 e Confinement — within
combustible an enclosure or structure

wood dust

/ lgnition — source of
heat (e.g., spark, hot
surfaces including

Dispersion — high
concentration of

fine airborne overheated bearings
combustible wood \ and other moving parts,
dust : ' static electricity)
Oxygen to sustain
the fire — air

If a high concentration of wood dust becomes
airborne and contacts an ignition source in a
contained area, an explosion will likely occur.

Credit: WorkSafeBC
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Fuel to burn — 0 e Confinement — within
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If a high concentration of wood dust becomes
airborne and contacts an ignition source in a

Alert: Combustible Dust

contained area, an explosion will likely occur. Explosions
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Short Introduction to Firefly

Anders Bergstrom, Firefly AB




FIREFLY — SHORT
INTRODUCTION

e

* Firefly AB —a Swedish company founded in 1973

* Designing and manufacturing high-tech fire protection
systems for the process industry

* We conduct risk assessments and consulting assignments

* Head office in Stockholm, subsidiaries in Poland and Italy
and agents/distributors worldwide

e Service centers located in all continents of the world

* We are active in over 80 countries




@ firefly ab

FIREFLY’S INVOLVEMENT IN STANDARDIZATION GROUPS

We are involved in many different standardization groups.

Some examples:

CEN/TC 142/WG 10 Chip and dust extraction systems

ISO/TC 199/WG Safety of Machinery Fire prevention and
protection

ISO/TC 300/WG 6 Safety of solid recovered fuels (ISO 21912)
ISO/TC 238/WG 7 Safety of solid biofuels (ISO 20024)




FIREFLY'S INVOLVEMENT IN PELLET SILO TESTS IN SWEDEN

Firefly have been involved in two Silo tests with SP (Swedish
National Testing and Research Institute) and Henry Persson

2006 — Four Silo Fire Experiments Test set-up and instrumentation inside the silo

«..|0, CO
* A series of four Intermediate scale silo tests were conducted el ‘T:f,,’,p':,';',
. - e I ||| Detect
* Purpose to provide guidelines regarding fire fighting of silo fires — ee:or
| | "ermo-
* Possible detection methods were studied in the experiment __*"_m couples
5. ||lo, co
=1 Co,
2013 - Large-scale silo storage test
* Performed within European project SafePellets. _BE N [ignition

source

* Silo capacity: 3000 ton Wood Pellets

* The main purpose to monitor possible self-heating and off-gassing % 7,,”,,;,;,,”;,,’,;;’;;;,,

SPE Sveriges Tekniska Forskningsinstitut

» Also to evaluate this data with various gas/fire detection systems.




PREVENTIVE PROTECTION SYSTEMS FROM

< firefly-ab

SWEDEN

Anders Bergstrom Jonas Persson

General Manager — Industrial Applications Area Sales Manager - Japan
Firefly AB Firefly AB

+46-(0)70-229 38 84 +46 (0)73 086 24 18

CHANGING THE WORLD OF INDUSTRIAL FIRE PROTECTION
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Henry Persson

Silo Fires

Fire extinguishing and preventive
and preparatory measures

Henry Persson works at the SP Technical Research

Institute of Sweden on the Fire Safety Engineering K .
Department. He has worked for more than 30 years ey Re S O u rC e .
with testing and research with his main focus on fire

and fire safety problems in industry, and the fire service

and then with fire extinguishing as his specialist field.

In many cases his research projects have been of the ll . - .
problem-solving type, which have led to concrete

results and applications, e.g. the building of the large- S I I O F I res- F I re
scale firefighting equipment for tank fires (SMC), which

are now available in four locations in Sweden

Extinguishing and

focus on biofuels, and on that he and his colleagues

have worked on projects related to fire risks, emissions
during fires and fire-extinguishing, both in solid

.
biomass and waste. Several projects have focused P reve n t I Ve a n d

specifically on the risks involved in the handling of
wood pellets silos, the risk of spontaneous combustion

_____ i . Preparatory Measures’
by Henry Persson

)
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BULK TESTING Int

Smtﬂm & experfs in raw waterials

R O—BIERRDER

Oxidation test :
Semi-daily measurement reading

Water uptake test by capillary action :
Total H20 at the end of the test - initial H20 of the biofuel

Equipment : container, gasket, grid, etc...

s += m] N CO ppm emission ement (BT test)
Va I m etﬁ ﬁ‘)l. I *E % ﬁ 2 —C Ed B 75\ HE E"E L’ .,.* HPCI Green Pellet | White Pellet | Black pellet Z other producer
fESMERL Y b ST R
1,3 0 0 0
2,0 0 (3[ 0
“ 2,3 0 6
_Eﬁ{bﬁﬁi*#ﬂjt H 3,0 0 /3 12
33 0o A 8 14
4,0 0 / 10 38
43 4 10 42
o 14 48

Evolvmentof 00 {ppm) by day of wet storage (forced oxidation)
(Bulk Test International 8T) laboratary)
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Adinex N.V.

Brouwerijstraat 11

B-2200 Noorderwijk-Herentals
Belgi¢
Tel. : +32 142703 90
DI N Ex Fax 432 14270399
Web: www.adinex.be
&

Mail: info@adinex.be
BTW BE 0879.276.393

EXPLOSION  SAFETY CONSULTANTS

Hot storage test — 140°C — 10 cm — “EDB Pellets” (original part)
A hot storage test was carried out at a constant temperature of 140°C and at a cubic volume of 1 liter (10
cm wide).

No exothermic reaction and no ignition was observed at an oven temperature of 140°C (mesh container
metallic, 1000 ml).

The maximum temperature of 140°C was reached after 4 p.m.
Sample temperature did not reach 200°C within 24 hours.

By consequently, the auto-ignition temperature of the “Pellets EDB” sample (fraction original) - 1000m|
cubic wire mesh basket is above 140°C.

Appendix 3 shows a graph of the storage test temperature history at hot :

Annexe 3: Hot storage test — 140 °C — 10 cm — “Pellets EDB™

(fraction originale)

Hot Storage test - Pellets EDB - 1000 ml - 140°C

100 —Temperature Oven

~—Temperature Sample

Temperature [°C]
g 8

0
0:00:00 8:00:00 16:00:00 0:00:00 8:00:00
Time [hh:mm:ss]

The following classifications can be assigned to the “EDB Pellets” sample in accordance with UN
Transport of Dangerous Goods* and CLP Regulation**:

 Classification according to UN: No self-heating substance of the Division 4.2.
o Classification according to CLP [2009]: No self-heating substance

*“Recommendations on the transport of dangerous goods Part Ill Section 33.3 division 4.2 — United
Nations New York and Geneva 2003”
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Russo, P., De Rosa, A., Mazzao, M. (2017). Silo explosion from smoldering combustion: A case study.
The Canadian Journal of Chemical Engineering. https://doi.org/10.1002/cjce.22815

Dust Safety Science (2023). Case Study - Insufficient Venting During Sawdust Silo Explosion Leads to Fatality



https://doi.org/10.1002/cjce.22815
Fatality%20%20https:/dustsafetyscience.com/sawdust-silo-explosion-case-study/
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Russo, P., De Rosa, A., Mazzao, M. (2017). Silo explosion from smoldering combustion: A case study.
The Canadian Journal of Chemical Engineering. https://doi.org/10.1002/cjce.22815

Dust Safety Science (2023). Case Study - Insufficient Venting During Sawdust Silo Explosion Leads to Fatality
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Russo, P., De Rosa, A., Mazzao, M. (2017). Silo explosion from smoldering combustion: A case study.
The Canadian Journal of Chemical Engineering. https://doi.org/10.1002/cjce.22815

Dust Safety Science (2023). Case Study - Insufficient Venting During Sawdust Silo Explosion Leads to Fatality
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Russo, P., De Rosa, A., Mazzao, M. (2017). Silo explosion from smoldering combustion: A case study.
The Canadian Journal of Chemical Engineering. https://doi.org/10.1002/cjce.22815

Dust Safety Science (2023). Case Study - Insufficient Venting During Sawdust Silo Explosion Leads to Fatality
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Thank you!
Gordon Murray
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