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-IREFLY — SHORT
NTRODUCTION

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

52
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@ 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

= |SO/TC 199/WG Safety of Machinery Fire prevention and
protection

= |SO/TC 300/WG 6 Safety of solid recovered fuels (1ISO 21912) -
= |SO/TC 238/WG 7 Safety of solid biofuels (ISO 20024) -
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2006 - Four Silo Fire Experiments

A series of four Intermediate scale silo tests were conducted
Purpose to provide guidelines regarding fire fighting of silo fires

Possible detection methods were studied in the experiment

2013 - Large-scale silo storage test

Performed within European project SafePellets.
Silo capacity: 3000 ton Wood Pellets
The main purpose to monitor possible self-heating and off-gassing

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

REVENTIVE PROTECTON 55

@ firefly ab
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

Test set-up and instrumentation inside the silo
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y Temp FID
Detector

Termo-
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co,
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Ignition
source
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SP Sveriges Tekniska Forskningsinstitut
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PREVENTIVE PROTECTION SYSTEMS FROM
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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...

~ ':L:I = N CO ppm emission measurement (BTI test)

ValTetEﬁVLI$E % ﬁ 2 —C Ed Bh\ EE L’ ....* HPCI Green Pellet | White Pellet | Black pellet Z other producer
O

FAIILEANL Y k o T o

z:o 0 0 0

» 2,3 0 6
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33 o A 8 14

4,0 o 10 38

43 yr 10 42

; /0 14 48

Evolvment of CO (ppm) by day of wet storage (forced oxidation)
(Bulk Test International BTl laboratory)
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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) - 1000ml
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]
8

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**:

e 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
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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
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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.
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» BC Forest Council (2023). Combustible Dust. Last accessed on November 22, 2023 from
https://www.bcforestsafe.org/wood-pellet-association-of-canada-safety-committee-

wpac/resources/combustible-dust/

« Danish Technological Institute (2012). Guideline - Storage and Handling of Wood Pellets. Last
accessed on November 22, 2023 from https://www.montana.edu/extension/forestry/wood-
burning/pellets/RK%20report%20storage%20and%20handling%200f%20pellets.pdf

» Future Metrics. Best Practices for Fighting and Preventing a Fire in Wood Pellet Storage Dome or
Silo. Last accessed on November 22, 2023 from https://www.futuremetrics.info/wp-
content/uploads/2017/12/FutureMetrics%20White%20Paper%20-
%20Preventing%20and%20Fighting%20a%20Fire%20in%20a%20Wo0d%20Pellet%20Storage%20
Dome%200r%20Silo.pdf
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« Occupational Safety and Health Administration (OSHA). US Department of Labor. (2013).
Firefighting Precautions at Facilities with Combustible Dust. Last accessed on November 22,
2023 from https://www.osha.gov/sites/default/files/publications/OSHA 3644.pdf

« Henry Persson (2013). Silo Fires: Fire extinguishing and preventive and preparatory measures.
Last accessed on November 22, 2023 from

https://www.msb.se/siteassets/dokument/publikationer/english-publications/silo-fires-
fire-extinguishing-and-preventive-and-preparatory-measures.pdf

* Wood Pellet Association of Canada (2023). Safety. Last accessed on November 22, 2023
from https://pellet.org/safety/

« WorkSafeBC (2023). Combustible Dust. Last accessed on November 22, 2023 from
https://www.worksafebc.com/en/health-safety/hazards-exposures/combustible-dust

» Reach out to local nitrogen suppliers, and fire protection and equipment companies.
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