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KopoTKo o Firefly AB

Firefly AB — LLIBeackass KomnaHmA ocHoBaHa B 1973
Jinaep TEXHONOMNIA UCKPOBbIX CUCTEM

®oKyC Ha pa3BUTME U AM3aIAH UCKPOBbIX CUCTEM
N CUCTEM NpPeaoTBpalleHuna B3pbiBoB ¢ 40 neTHel nctopumei

MpeactasneHd Ha Nasdaqg / OMX 6upske B CTokronbme

[naBHbI opPuc B CTOKronbme € areHTamum 1 guanepamm no Bcemy Mmmpy
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Tucebto
* [lpon3BoacTBO
* ObpaboTka

INIeKTpo-
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* BeTpAHHbIE
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* DNIeKTPOCTaAHLUMU
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PeweHua ana NHaycTpuu

* AICKpOBble cucTeMmbl

* KoHuenTyanbHble pewenmns (“Guard”
applications)

- PaHHAA aeTekTauma un bbiCTpoe raweHme
BOAHOWM AMUCNEPCUEN, KaK BHYTPU TaK U CHAPYXKKU
MaLLWH BbICOKOTO pPUCKa

Firefly nocmasnaem monbKo KomnaekmHsoie
peweHuUs, 8KAKYaa 0emeKkmayuro, 2aweHue
U cucmemy KOHmMponA
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NHPpacTpyKTypa

* Sentio® J Sentlo

- PaHHAA geTeKkTaumna roprovmnx rasos,
ncnoab3yrowad UHTeNNEreHTHYytO MHOITOKPaTHYHO
ra3oByto geTeKktauunio
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Mpumep— Punbtp 6€3 3aWUThHI

NCTOUYHUK

Boﬁ\r/opava

(©)
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MpuHUM paboTbl NnpeaynpeanTenbHbIX
(MCKPOBBIX) cUCTEM

KaKasa yactuua AonrKHa bbiTb
onpeaeneHa?

NCTOYHUK
O3ropaHuA

OETEKTOP PALLEHVE
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KaKaa yactmua onacHa?

TABLE 5-9A. Explosion Characteristics of Various Dusts
(Compiled from the following reports of the U.S. Department of Interior, Bureau of Mines: Rl 5753, The Explosibility of Agricultural Dusts; Rl
6516, Explosibility of Metal Powders; Rl 5971, Explosibility of Dusts Used in the Plastics Industry; RI 6597, Explosibility of Carbonaceous Dusts;
Rl 7132, Dust Explosibility of Chemicals, Drugs, Dyes and Pesticides; and RI 7208, Explosibility of Miscellaneous Dusts.)

Max Rate Ignition Min Limitipg
Maximum of Temperaturet  Cloud Min Oxygen
Explosi- Igniion Explo- Explosion Pressure — —  Ignition Explosion Pergentage§
bility Sensi- sion Pressure Rise Cloud Layer Energy Conc {(Spark TeM n. BO3 ro pa HUA

Type of Dust Index tivity  Severity psig*® psi/'sec* °C C joules  ozlcu fit Ignition) (M |T ﬂ,nﬂ CﬂOﬂ)

Agricultural Dusts

Cellulose 2.8 - 2.8 130 4500 480 270 0.080 0,065
Cellulose, alpha =10 : i 17 8,000 410 300 0.040 0.045
Cocoa, natural 19% fat 0.6 . £ 68 1,200 510 240 010 0.075
Caoffee, fully roasted =0.1 ; X a8 150 720 270 0,085
Lol 6.9 ; : 13 6000 400 250 0. f JHeprunAa Bo3ropaHua
Comstarch commercial product 9.5 5 ; 106 7.500 400 —  0.04 i
Cork dust > . ; 96 7500 460 210 0.035 : MIE
Cotton linter, raw ] ; E 73 400 520 — 1.92
Cube root, South American 3 : * 69 2100 470 230 0.04
Grain dust, winter wheat, corn, ; ! L 131 7,000 430 230

oals
Lycopodium i 5 ; 75 480 31 .04
Milk, skimmed o ; . 95 2300 490
Rice ; , ; 47 510
Soy flour i v ; 94 550
Sugar, powdered ¢ g y 108 a70
Wheat flour : ; : a7 440
Wheat starch, edible : X E 100 430
‘Wood flour, white pine . i \ 113 470
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[opayan yactnua 470°C moxeT bbITb
ropasao onacHee nckpol 8 1000°C!

* Yactnya C 3Heprmel71 U 3TOro
AOCTOYHO A4 Ha4da/Jla BO3ropaHna Uaun

B3pbIBa
e BHumaHue! 310 «YEPHAA» yacTmual

* \cKpa c TemnepaTypoii
* Echuv sHeprua Bbilwe, 4em 3TO OMacHo,
[eTeKTauma A0/IXKHa ObITb
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KpemHesble ¢oTO

Firefly AB

Principle of spark

detection 4 Fire Risks

NEeTEKTOPbI

VK aerexrop tumr HD400
AeTeKTHpyeT NCKPBI 1 TOPAYHE
vactuns ot 400°C

WK aerexrop tum HD250
AeTeKTHPYET NCKPBI I TOPAIIE
vactunsr ot 250°C

MIT - MNbinb B 06N1ake —>

MIT - MNbinb B choe S

Wood pellet Firefly — Spot

. . . Pictures
production line protection

°C
> 900°C — ApKune UCKpbI

> 650-700 °C
— TEMHO-KpacCHbIW UBeT

< 650-700° -
FTOPAYUE YEPHbIE
YACTULLbI
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[emoHcTpauma pabotbl Cuctemsl Firefly
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FM CepTudukar

Fire Risks

Wood pellet Firefly —

. . Pictures
production line Spot protection

Firefly — eaMHcTBEHHAA KOMNaHKSA
B MUpe, Nnonyymsinn FM
cepTudumKat, NoOATBEPKAIOLLUN
AETEKTALUNIO TOPAYMX YEPHbBIX
yactuy, ot 250°C (TD deTtekTop) 1
oT 400°C (GD [OetekTop)

APPROVED

@uumvaly

Certificate of Compliance

FIRE PROTECTION EQUIPMENT

Thes certficate i issuad for the tollowing equpment

Spark Suppression System, comprsed of four controks. EXIMIO-C-M IntuVision, ENWDC wnm EXIMIO-C and CUE-FM
Getector series: HD230. HO400. GO. TD. and WD solencid valve and waler spray

Approval Guide Listing: Category’
Fiued Extinguishing Systerms. Water-Spray Extinguishing Systems for Preumatc Materals Handing Systems

See Listing on next page.

This certshes that the equipment described has been found 1o comply with the appicable requirements, as stated in the Approval Report(s)
of the folowing FM Approval Standards and other documents:
Approval Standerds

55 Number Date
1011101211013 September 2009
3010 December 2010
3260 August 2000
5560 November 2012

Other Standards
Orpanizaticon, Desgnaton Date

Original Approval Job Identification 0003048482 Approval Granted: June 5, 2014
Related Report: None
Subsequent Revisions: None
‘0 verify the avallabiity of the Approved product, please refer 10 www.approvalguide.com
98 /4’441 5 June 2014
ves E_ Marquedant "
Manager - Electrical Systems.
FM Agprovals

1151 Boston-Providence Tumpike.
Noﬂcndl-ll, 02062 USA
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JloXHble cpabaTblBaHUA- A0pOrocTosLlee
ANA BalLero NpoM3BoACTBa

JloxHble cpabaTtbiBaHWA NO NPUYMHE CBETA
Hanbonee 4yacTo BcTpeyvatowanaca npobaema c
0bObIYHbIMM CUCTEMAMM UCKPOTALLEHMS,
MCMNONb3YIOWMMKN POTO-KPEMHEBDIE A€

[arxe “3aKkpbiTble” Npoueccbl MMEKT MecCTa,
Yyepe3 KoTopble NPoxoaun CBeT

* [MnbKue coegeHeHunn

e  ®naHubl UK AbIpKK B TpybHax

e (0630pHble NOKK B nNpouecce

J1oXKHble cpabaTtbiBaHMA NPUBOAAT K
HEeHYKHbIM ralleHnAM 1 JO0POTrMM OCTaHOBKaM
NpPou3BOACTBA
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Puck NOoXapa B NeJjieTHOM npom3soacrtaee BbICOK!

virden for 20 miljoner
forsyann med roken
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detection production line Spot protection

PuUck NoXxapa B nejetHom npom3soacrtse BbICOK!

MuHck OKT-2010, 16 nornbiumx / MonHasa notTeps NeneTHoro U NJIUTHOro 3aBoAa

Q
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Puck NoOXapa B NeJjeTHOM npom3soacrtee BbICOK!

13,Mar,2013 15:32:¢

[MpoMerKyTOUHbIN
OyHKep

;"T‘i‘. B 2
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DRYER
CYCLONES

MATERIAL INFEED

MIXING
CHAMBER DRYER

Principle of spark

detection

INTERMEDIATE
STORAGE

Fire Risks

moo pelle

production line

o
v
A

Firefly —

. Pictures
Spot protection ‘

PeweHus Firefly pna nponssoactsa rpanHyn

DETECTION FROM 250°C
DETECTION FROM 400°C

WATER EXTINGUISHING

C02 EXTINGUISHING

SCREEN

PELLET
SiLo
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Bo3morkHble npobaembl B 6apabaHHOW cyLLnaKe

DRYER
CYCLONES

MATERIAL INFEED

| 7|
MIXING |‘ DRYER

CHAMBER

INTERMEDIATE
STORAGE
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Firefly AB

MATERIAL INFEED

Principle of spark

detection Fire Risks

bapabaHHaa cylwmnka

DRYER
CYCLONES

$—V"D

MIXING
CHAMBER

e~

DRYER

)

“005 pe"e! -

production line

Firefly —
Spot protection

Pictures ‘
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bapabaHHasa cywmnnka

TORKCYKLONER

MATERIAL

M
PANNA
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BapabaHHaA cylwnaka, HaannaHue matepmana

T L
T

i -
L
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BapabaHHaA cylwnaka, HaannaHue matepmana
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detection production line Spot protection

& f!}em? |\7%1b Firefly AB Principle of spark Fire Risks " Woodpellet Firefly -
bapabaHHasa cywmnnka

DRYER
CYCLONES

MATERIAL INFEED

MIXING
CHAMBER DRYER
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etection production line pot protection

JIeHTO4YHanA cywnika — NonynapHbie B Noc/ieaHee Bpems

- Puck nomagaHus B
CYyWNKY NCTOYHUKA
BO3ropaHua u3sHe

- TpeHue
ABVXYLUUXCS HaCTEN
N pa3orpes B
noaLnMHNKax
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Puck NnNoxapa B neJjetTHom npom3soacrtse BbICOK!

MomeHTanbHOEe pacnpocTpaHeHne B3pbiBa

‘. - ¥ AT
= RN

' l’a_‘_' -

$ Ord
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JleHTOYHanA cywmnnKa/nocne noxapa
TR
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JleHTOYHasA cylwnaKa/nocne noxapa

| —
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JleHTo4YHaA cywmnaka/PeweHune i

| LI PV S e AR [ D 1
ADBOTIONATAKLLIAR MEFTEX
JRAMNG ONLY

BALUMTA CYLLMNKK CTENNA
| __DHA 48,/20NE 4E]

WHFP14x32= 448 L/wun
PAIMEIEHNE NETEKTOPOR,/MATHUTHH KNAMAHOR
B TEYKA

DETECTOR /SOLENOID VALYE INSTALLATICN
IN THE CHUTE

of2

/ R 4-MD:6
_| :
’ ﬂ R WS20- MozHumkud keanaw

2

Mgamum ngomuBonoaowrod cmopone
|dentical opposite side

BHHMAHHE
HA CYILWNKW OONXHY BHTH PACTICNOMEHE 4 PAMB

g
30K AA/ZONE 4A WHFP1 48
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JleHTO4YHasA cywunnka/PewweHune
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JleHTO4YHaA cywunnka/PeweHune
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lgnition
Temperaturet

[MTpomerKyTouHbIN ByHKep

Cloud Layer

NFRAJaRIGS-OA o G

Agricultural Dusts

. Cellulose 480 270
TeMFIepaTypa BO3ropaHmna meHAeTCcA B8 3aBUCUMOCTU Gelhiloss, aipha 410 300

OT C/10A MaTepnaia Wheat flour 440 440
Wheat starch, edible 430 =
* MIT gpesecHasn nbinb (NFPA): Wood flour, white pine 470 (280

e 470°C - Obnako

e 260°C— Cnoit

e PasHble TpeboBaHMA K AeTeKTaL UM
B 3aBMCMMOCTM OT 3aLLULLAEMbIX MECT

e Firefly ucnonbsyer HD250 geteKktop, onpeaentoumni
ropavmne yactuupbl ot 250°C!

INTERMEC
STORAGE
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detection

MenbHuUUbI

*Ob6bl4yHaA NpUYMHaA NoxKapa!
- MeTtann / KamHu / u T.A.
- Meperpes (nepe3arpyska, HaiMNaHUe
maTtepuana u T.4a.)
- [flonomka

* [aweHne npu Bxoae B menbHuuy (TonbKo ngin
BbICOKOM pUCKe)

WOOH pe"e!

production line

Firefly —
Spot protection

Pictures ‘




@ fwlml;eﬂy ab etection production line Spot protection

YTO MOXKEeT NPOU30MTH B CIy4ae NOIOMKU MeNbHULLbI
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YTO MOXKET NPOU30MUTH B CZIy4a€ NOJIOMKU MENbHULLbI
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MenbHuua

[aweHne npu BXxoae
B menbHuuy (Tonbko
NPW BbICOKOM PUCKe)

KOHTpPO/b BbITAXKKMK
n3 obbéma nop,
MebHULEen
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MenbHunua

Firefly - KoHuenumsa Toue4yHom 3aWnThI
obopygoBaHus
3almTa CaMmnx MallinH U NpuaeratoLwmx

naowaaemn
3alwmTa menbHUUbl Ha 3aBoae B LliBeunn

[leTeKTopbl N/1aMeHu
BoaHbIN TYMmaH BOKPYT MeAbHULbI
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[lpecc

* [pobnrembl C noAWMNHUKAMM

* HanunaHue matepuana / TpeHue
[Neperpes

* PUCK aaxke npu KOPOTKOM OCTaHOBKe

npecca — llepsble rpaHyabl MOTyT

ObITb O4EHb rOPAYNMM
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detection production line Spot protection

[lpecc

* HanunaHune matepuana u
TpeHune

* [letekTauma (YEPHbIX) ropsaUmx
4acCTUL, U HECYACTbe MOXKET bbITb
npenoTBpaLleHo!

[Mocne npecca HET HU KaKnx Uckp!

OuyeHb BaXXHO UCMNo/ib30BaHMe
AeTeKkTopa, onpeaenAatowero
«YEpPHbIe» YacCTULbl TNEHNA N
neperpesa
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firefly ab

Mpecc/
[lokap Ha Georgia
BioMass, USA
Uonb 2012

detection production line

Georgia BioMass LLC : Waycross Pellet plant,

@ Here ashort summary on the root cause determination (the complete document is available
on request):

Pelletizing fire incident investigation and EFI report on root
cause analysis - Update for Friday, July 8 (1 of 2)
Official report on root cause analysis: We received the official report and a set of recommendations from Mecl

Engineer, George Van Horne of EFI Global representing GBLLC insurer (2urich). Key takeaways, as expected, inch
following excerpts from the official report:

EFl root cause analysis supporting plct
EF1 root cause summary (from EFl Report, page 7) (from EFI Report, page 14 and 19)

* The root cause of the explosion was bearing failure. This
cause was determined by time line analysis and confirmed by
damage pattern analysis. The bearing inside the right roller
of pellet mill #22 had seized up immediately prior to initial
ignition. The fact thal the pellet mill was not shut down upon
the receipt of the “high-high” roller temperature alarms
meant that a potential ignition source had been kept in
contact with a fuel and oxidizer.

EFI observed no physical evidence to suggest thata
deficiency in the lubrication system had been a factor in the
failure of the roller in pellet mill #22. The specific area of
origin was the die cavity of peliet mill #22. The source of
oxygen supporting combustion was the air inside the pellet
mill. The first fuel ignited was the dust generated by the
wood fiber falling into the pellet mill from the feed screws.
The ignition source was heat and/or sparks generated from
metal-on-metal friction associated with the right roller.

The recommendations by EFl were considered in the plan to modify the equipment and procedures!

s We are back in pellet production as per today 11h15 a.m. (Eastern Time).

*  We will continuously be ramping up to 18/22 pelletizers in operation (4 counts on line 5 are
still off as the Cooler # 5 requires still replacement parts).
The 4 available lines are sufficient to achieve the max. Actual production capacity provided
by Chipping, Drying and Grinding.
We expect to return soon to production levels seen shortly prior to the incident (> 1200
t/day).

Once experienced this dust explosion incident in the Pelletizing section we decided to install
further spark detection and extinguishing devices in the Pelletizing section as well as in the
Hammer milling section as the conditions are very similar.

Spot protection
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Oxnagutenb, GUNLTP U cenapaTop §

*[leperpeTble rpaHy/ibl OT MPECCOoB _
*TpeHune B aneBaTope, TpaHCNOPTEpe SCREEN

COOLER

* [IpUTOK cBEXKEro BO3Ayxa B oxnaautene
"yckopAaeT” peaKkuuto BO3ropaHus

* Bo3ayx ¢ nbl/ibto MAET B GUNBTP
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Oxnagutenb




@ fwlmreﬂy ab detection production line Spot protection

Oxnaautens

[Mpobnema n3 oxnagmutensa
nepexoauT B BbITAXKKY/PUNbTP
PpaHuus

-

p——
F
-

J

|

v} il
,._:"F#

P

S AN e V7 4 )
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Oxnaautens

B3pbiB punbTpa nocne noxapa B oxnaaurtene, Nonbwa
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detection production line protection

2011/07/12 14:20
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CKknag rotoBoW NpoayKumm 6

*Hn3Kasa TemnepaTypa BO3ropaHusa
MmaTepuana (260°C) -

. - - 002 BOTILE — CO2Kx
S &r—n

*[pn BO3MOKHOCTH, U3beraiite nonagaHua
BOAbI B BYHKep (NpW ralweHun UcnonbayiTe
OTBOAALLMIA KNanaH Uau ras)

*C MeZ/IeHHbIM ropeHnem B byHKepax
CK/lagax TAXxeno bopoTbca, TpebyeTca PELLET
SKCMEepPTHble 3HaHWA AR ralleHus. q SILO

* PUCK pacnpocTpaHeHMA UCTOYHMKA

BO3ropaHuA Ha TpaHCNopT (aBTo, MOPCKON) Y
[
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Cknag rotoBou NpoayKUuum

Saturday — July 11, 2015
Port of Brunswick — Georgia
Fire destroy two'large wood
pellet storagewarehouses
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CKknapg rotoBoM NpoayKumm

25 nioHa 2018
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Cknag rotoBov NpoayKuum
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Firefly MGD™ [leTeKTOp «9N1E€KTPOHHbIN HOC»

NpumeHeHne: leTKTauma roptoumx
ra3oB Ha OYEeHb PaHHEWN CTaguu

AHaNM3NPyeT XMMNYECKUN COCTaB
rasoB B OKpy:Katoller atmocdepe

Pa3spaboTataH ansa pabotbl B
TAMKENbIX U NbINbHbIX
MHAYCTPUANbHbIX YC/I0BUIA

BbICOKMN UMMYHUTET OT JIOXKHbIX
cpabaTbiBaHMI AaXKe Npu BbICOKOM
3aMNblINIEHHOCTH
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SP (Technical Research Institute of Sweden) TecTt B 6yHKepe-

2006 Test set-up and instrumentation inside the silo

o, co
1 cO, RH
Temp FID
Detector

How does an exothermic
reaction spread inside a
silo, what kind of
measurement is suitable

and what actions should
be taken?

CcCO., RH
Temp FID
Detector

Ignition
3 source
e— = j,,,u,mw
e A A PP
Y Bl - sucriges Tekniska Forsknings
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SP (Technical Research Institute of Sweden) test in silo - 2006

Top of silo with MIGD detection system

N3meputenbHoe
obopynoBaHue Ha
Kpbilwe byHKepa

detection system
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SP (Technical Research Institute of Sweden) TecTt B 6yHKepe-
2006 Detection in top of silo

a

CpaBHeHMe pPas3nnNYHbIX
N3MEPUNTEIbHBIX
TEeXHOI0TnMn

f e, 2ebarm]
1 s

Pe3ynbtaT: Firefly MGD
«INEeKTPOHHbIN HOC»
cpearmpoBas Ha
HECKO/IbKO 4acoB
paHbLUe

a

Time (h)

“Electronic

THE prepane-eq. (ppm)




CDfireflyab  rromas  PnORecma g wosdpele o mrelv-Sior g

MGD SmartSum MGD SmartSum

24 Yaca

BbICOKMI pUCK

MNpeaynpexaeHune

Smart Sum TpeHa

Red Smart Sum = Gas pattern classified as “combustion”
White Smart Sum = Gas pattern classified as “non-combustion




CDfireflyab  rromas  PnORecma g wosdpele o mrelv-Sior g

MGD SmartSum MGD SmartSum

12 Yacos

BbICOKMIN pUCK
MNpeaynpexaeHune

Smart Sum TpeHa

Red Smart Sum = Gas pattern classified as “combustion”
White Smart Sum = Gas pattern classified as “non-combustion




@ f!mreﬂy ab detection production line Spot protection

Kntoy K 6esonacHoMy NPOU3BOACTBY PaHYA

* OueHUTe PMCK NOXapa 1 B3PbIBa MblAN
Y)Ke Ha NPOEKTHOM CTagmu
* 3aLUMTa y4acTKoB Hanbonee
NOABEPXKEHHbBIX PUCKY
 [leTekTauua OT BEPHOU TeEMp.
* dbPeKTnBHOE raweHue
* NopaeprkaHMe YNCTOTbl HA NPOU3BOACTBE
* [lo/I’KHbIM cepBUC U 06CcnyKnMBaHme
obopyaoBaHuA
e [loN1KHbI CEPBUC 3aLUTHBIX MCKPOBbIX CUCTEM




PREVERTIVE PROTECTION SYSTENS FROM

firefly ab

PREVENTIVE PROTECTION SYSTEMS FROM

firefly ab

WEDEN




