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WHAT ARE THE CONDITIONS TO GENERATE A

DUST EXPLOSION?

Dust Fire & Explosion Pentagon

Ignition Source

Dispersion of
DLEI Particles

Confinement
of Dust Cloud

Before dust can explode:

e The dust must be combustible.

e The dust must be capable of
becoming airborne.

e The dust must have a size
distribution capable of flame
propagation.

e The dust concentration must be
within the explosion limits.

e An ignition source must be
present.

e The atmosphere must contain
sufficient oxygen to support and
sustain combustion.
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EXPLOSION PROTECTION PRINCIPLES

Seite / Page 3
Safety is for life. Andrea Vincenzi 07-08/12/2017



Typical Plant Layout (example particle board plant)
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Layout (Example MDF-Plant)

Zone 20

Zone 21

Zone 22
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Typical Layout (Example of a flour mill)

Grain supply, storage and -cleaning
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Typical Layout (Example of a flour mill)

fone 22

Zone 21 m]]ﬂ

Zone 20 @

oooooo
oooooo
oooooo

= &

[ASHE. |

Seite / Page 7
07-08/12/2017

Andrea Vincenzi

\e%%;

Flanslchie

‘ Safety is for life.




Typical Layout (Example of a brewery)

%>

gooooo
Zone 0

I E@N % E
= Zone 21 £ = X * ]
7 —zone 22 7 1 s
R one Ii\.
i =
LS EBREREEE |
M T | o ] _ ;
i EER S R R L
ke o
o 5
3 [EEEE] W] IEENEEEEEEN AN SRR
F3 ﬁ I:EEunIl::zrD J oo
¥
N e

wet process

Seite / Page 8
Safety is for life. Andrea Vincenzi 07-08/12/2017




Typical Layout (coal grinding plant / cement)
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Explosion risk at typical plant equipment:

Chain conveyor Very low Moderate Small
Screw conveyor Low Moderate Small
Bucket elevator High Large Very large
Silo and bunker Low Very Large Large
Filter High Large Very large
Grader Low Moderate Small
Mill system High Large Very large

©Gerald v. Laar — Inburex 2008
- But how to protect them?
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DUST COLLECTORS - OUTSIDE
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DUST COLLECTORS - OUTSIDE
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DUST COLLECTORS - INSIDE

Q-Box

Layers of stainless
steel-flame arrester
with a dust reduction
effect

Integrated

REMBE® -bursting disc with
signalling and flange seals,
also in aseptic, sanitary
and sterile designs

Connection case
for operational
and alarm displays
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FLAMELESS VENTING

. Safety is for life.
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SILOS
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VENTING OF SILOS
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ISOLATION OF SILOS
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SILOS - ELEVATORS
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ELEVATORS PROTECTION ACC. TO VDI 2263-8.1

Beispiel 1/ Example 1 Beispiel 2/ Example 2
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Pinin in bar

ELEVATOR PROTECTION ACC. TO VDI 2263-8.1
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Kg inbar-m - g™

170
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Number

Venting

head + boot + shafts (3 m distance)

head + boot + shafts (6 m distance)

head + shafts (3 m distance)

head + shafts (6 m distance)

M| & | ] h

only head to a maximum shaft length of 12 m

head + shafts (12 m distance) or

Figure 3. Required minimum explosion resistance p, of the
elevator depending upon the Kg, value

Due to the reduction in heat dissipation in the case of
plastic buckets, the explosion resistance values of the
elevators are to be increased as follows:

K Percent increase
inbar-m-s™
< 100 20%
100 to 150 35%
= 150 to 200 50%

Safety is for life.
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VENTING OF ELEVATORS
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MILLS e

Integrated
REMBE® -bursting disc with
signaliing and flange seals,

also in aseptic, sanitary
and sterile designs

Layers of stainless
steel-flame arrester
with a dust reduction
effect

Connection case
for operational
and alarm displays

Stainless steel riveted design allows
to absorb pressure shock

Reusable flame arrester made of
a special stainless steel mesh filter

Stainless steel dust filter with specially
developed pressure absorbing coils

Integrated REMBE bursting disc
with signal unit and gasket

Monitoring unit in
cabled IP-65 housing
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MILLS

1. Flameless Air Intake

2. FM 1/8-spark detector

3. Quench valve + ExKop Mini (3b)
4. (flameless) Venting of Filter
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MILLS

OHERR
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The real Challenge: Complex Facilities
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The real Challenge: Complex Facilities

Ezplosion Prevention and Protection || Izolation

[Femarks

[ Bk Matrix

ry Cover (SAC) for GHBox I 305 4 61
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ap Compact 5t 1 DN 400

Sanitary Cower (SAC) for G-Biox | 586 1 32]
sp Compact S5t 1 DK 315

Risk, without the suggested changes
F arada - Bround marnitaring system
O-Bonll 556 1 320 (EDP 2000 mmi/C)
-Riokr-3 O 600
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FI4 118 - spark detectar
EG 586 3 320
TARGO-YENT 8205 520
G-Boxll 305 1 510 [EDF]
FiSk - Signaling Unit
Guenchualue Il DN 80
Guenchvalve || DN 100
Guenchualue Il DN 126
Guenchualue Il DN 260
G-Flap Compact 5t 1 O 160
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Sugar truck unlsading station

Elevator sugar recieval 2 2 1 1

it in Compliance with AT 5 745 3.6.2. Earthing of the frucks is highly recommended sven thaugh prieumatie filing weuld cause higher risks of igiion.

Matin Compliance with ASINZ 54745 3 613 Lack of preventative measures and compantetively high dust concentration lead ta a Zone 20in the elewatar. As
ignitions sources cannot be safely prevented. The flameless vents have to be placed on the head and the boot with a distance not greater than Sm ace. to ASING
4745 5 B.13. Explosion Propagation is highly unlikely via the pipe screws bt has to be prevented via the aspitation pipe using 2 quick chosing pinck ualve
ATTENTION: The flevible joint where broken during the site visit and have not been griounded.

Flour tuck urlosding station 1)1 1 1

Big Flour Silo 1 3

Notin compliance with ASNZ 5 4745 3.6.10 a5 electiostatic discharges of sparks generated by the ok Blower could lead o effective igrition sources in the silo. A

grounding maonitoring system as well as a spark detection system hawve to be installed. The spark detection system will close the Cuenchwslve in order to prevent

spatks hom enteing the s, The aranding system wilsafely prevent spak discharges.
=

T T A pTOSTOT T P eTs TS TaC T & DT 2T T ST Mo
propagation mitigation messures are ncl in place The [llgl’\t] explosmn pane\ that iz Facing the bu\ldlng has to be equipped with 2 Targo-Vert-Madule to deflect the
flame upw ards, The above mentioned Quenchwalve has to be installed within a distance of Bm from the sila to addiionaly act as an isclation device riggered by the 3|
1)

Sugar Sile 51@ B3E 3 3 1

Notin compliance with ANZ 5 4745 3.6.17, 7.3.3, 3.1.1.2.2, 1.3.6 and 3.6.2 a2 the vents are cbviously unapproved explosion vents, as we highly doubt snough
enplosion resistance of the vent duct and since explosion propagation mitigation measures are not in place. Three edplosion panels should be installed in a new
wert duct, One Quenchuslve shauld furthermore be installed within a distance of Gm after Sila 3 an the aspirstion pipe to act 33 an isclation device triggered by the
R3K's of the 3 Silos. The Exkop Controller of the sugar recieving Elevatar oan be used as it has an additional input. ATTENTION: The fletible joints are broken and
dust spillage w a= witnessed during the inspection. They futthemare needto be grounded.

Sugar Silo 52 @ B3E 3 3

Mot i compliance with ASHHZ 5 4745 3 6,17, 7.5.3. 3.7 12,2, 7.3 B and 5.6 2 = the verts are bviously unapproved explosion vents, a= we highly doubt enough
explosion resistance of the vent duct and since explosion propagation mitigation measures are not in place. Three explosion panels should be installed in a new
vert duct, One Quenchualve shauld furthermore be installed within a distance of 6m after Sila 3 an the aspiration pipe to act a5 an isolation device triggered by the
RSK’s of the 3 Silos. The Exkop Contraller of the sugar recieving Elevatar can be usred az it has an additional input. ATTENTION: The flexible joints ars broken and
dust spillage w as witnessed during the inspection. They furthermare needta be grounded.

Sugar Sile 53@ B3E 3 3

Notin compliance with ANZ 5 4745 3.6.17, 7.3.3, 3.1.1.2.2, 1.3.6 and 3.6.2 as the vents are cbviously unapproved explosion vents, a we highly doubt enough
enplosion resistance of the vent duct and since explosion propagation mitigation measures are not in place. Three edplosion panels should be installed in a new
wert duct, One Quenchuslve shauld furthermore be installed within a distance of m after Sila 3 an the aspirstion pipe to act 3 an isclation device triggered by the
R3Ks of the 3 Silos. The Exkop Controller of the sugar recieving Elevator can be used as it has an additional input, ATTENTION: The flesible joints are broken and
dusl spillage was wltnessed dunng ll'\e mspecncn They Furll’\ermole need tobe grounded

Severity

Dust Collectar HIO)PZ q q 1

Wacuum happer WTHPT

DC-HITZ

TTCOTpETTE T T

e TR T
Tt thie walee 1 due 0 e hlgh cleanlng pulse pressue EHDECLEd o b filelwith Soosmmlareed s s 1 o o 2t pressure. The Yalve houd e replace by a i
anes In addition: A=z an explosion will propagate to allinterconnected equipment explozion isolation is mandaton, We recommed to redesignithe raw gas duct

Tlo i Comphanos wih ASINZ 475 5.7 122,555 The vaouum eoiever = not squpped with snplosion protestion. W hastobe equpped with an spproved
flamele sz vert. Due to the short mounting distance explosion \sc\at\on tothe |ntelconnected dust collector is not req\.llre

TrT L e T e AT T
distance of 6m from the recieving bininlet 1o act as an isolation dewce ‘wie furthermare hlghly recommend a SAC as the sucky dusty conditions inside the bu\|dll'\g
might lead to obstructions of the flame arestor of the emsnng REMEE O-Box. Interlock betw een Q-Box and Quenchuslue viathe Exkop Contraller auaids sdditionsl

S167-DC Sugar Day bin

Batter manufacturer OC [Type: Nederman]

CHKOCO1 (Type: Medermanl

CHKOCOZ (Type: Nederman)

A ST TR T - AL s o=
diactly L acing thew sl amd the itemal raact Tha rapitra cize shavid be replated by 2 ot nthe «am dimensions 22 ol othar aptions would requie
physical changes to the bilding or the vessel In sddition: &5 an explosion will propagate 1o al intsrconnected squipment suplosion isslstion is mandatory. e

ot in Compliance with AS/NZ 4745 3.6.6.; 4.7.2. | as grounding | eanhing is net in place and sinceignitionen seuress might ariss rom meving parts. In addition,
Medermar clearly marked the squippement not being used for Hammable dusts. However as oril igh MIE dusts with low igriteability re handied, prevertative
me ssures such a5 grounding and regulsr maintenance will reduce the risk

Tt n Campliance with ANG 4745 3.6.6. 4.1.2. 135 grounding | eanhing is ot i plase and sinoeignifionen seurass might s om meving parts, In addiian,
Medermar clearly marked the =quippement not beingused for Hammable dusts. However sz oril igh MIE dusts with low igriteshility sre handied, prevertstive
me ssures such a5 grounding and regulsr maintenance will reduce the risk

Tlot in Compliance with ASITE 4745 3.6.6, 4.1.Z. | a5 grounding [ eanhing is et in plase and sinceianitionen seuress might ariss rom meuing parts. In addiion,
Medermar clearly marked the squippement not being used for Hammable dusts. However as oril igh MIE dusts with low igniteability re handled, prevertative

me ssures such 35 grounding and regulsr maintenance will reduce the risk
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The real Challenge: Complex Facilities

RISK OVERVIEW

Explosion Prevention and Protection | |

|solation

Rizk without the suggested changes

Farado - Ground monitoring systern

FrdA 18 - zpark detectar

EGY 586 x 920

TARGO-YEMT 920« 920

O-Box 1l 308 = 610 [EDF)

C-Box |l 586 x 920 (EDP 2000 mmiwC)

C-Fokr-3 DM 600

Sanitary Cover [SalC) for G-Box 1 305 x 610
Sanitary Cover [SAC) for O-Box 1 586 = 920

RSk, - Signaling Unit
Cluenchealve || DN 20
Cluerichealve 1| DM 100

Cluencheyalve Il DM 125

Cluenchvalve 1| DM 250

E xkop mini controller [ &GFEFD)
E xkop mini controller [KFDFD)

Exkop[Sinlets{ 3 outlets)

O-Flap Compact St 10K 160

O-Flap Compact St 100 200
O-Flap Cornpact St 10M 250
O-Flap Cornpact St 10K 315
O-Flap Cornpact St 100 400

goested changes

r Rernarks

Rizk with the =u

Sugar truck unloading station

Elevator sugar recieval

Mot in Compliance with ASINZ S 4745 3.6.2. Earthing of the trucks is

Mot in Compliance with ASNZ S 4745 3.6.13. Lack of preventative mi
preverted. The flameless verts have to be placed on the head and |
screws but has to be prevented via the aspiration pipe using a quict

Flour truck unloading =tation

Mot in compli ance with ASIMNE S 4745 3610 as electrostatic dizcharc
well as a spark detection sustern have to be installed. The spark deb
prevent spark. discharges.

Eig Flour Silo

Mot in comnpliance with ASINZ S 4745 3617, 7.3.3, 37122, 736 anc
notin place. The [right] explosion panel that is Facing the building t
installed within a distance of Brn from the silo to additionaly act az a

Sugar Sila 51@ B3E

Mot in compliance with A5IN2 S 4745 3617, 7.3.3, 37122, 736 anc
and since explosion propagation mitigation reasures are notin pla
distance of Br after Silo 3 on the aspiration pipe to act as anisolatio
additional input. ATTEMTION: The flexible joints are broken and du

Sugar Sila 52 @ B3E

Mat in compliance with ASINZ S 4745 36.17.7.3.3, 37122 736 anc
and since explosion propagation mitigation meazures are not in pla
diztance of 6 after Silo 3 on the aspiration pipe to act as anisolatio
additional input. ATTEMTION: The flexible joints are broken and du

Sugar Silo 53 @ B3E

Mot in cornpliance with ASINZ S 4745 3617, 7.3.3, 37122, 736 anc
and since explosion propagation mitigation meazures are notin pla
distance of Brn after Sila 3 on the aspiration pipe to act as anizolatio
additional input, ATTEWTION: The flexible joints are broken and du

Dzt Collectar H[O)P2

Mot in Compliance with 252 47457 36, 3.7.1.2.2, 366 The dust o
cleaning pulse pressure expected to be filled with accumulated dus
interconnected equipment explozion isolation is mandatory, We rec

Safety is for life.
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THANK YOU
FOR
YOUR ATTENTION

REMBE® GmbH Safety+ Control

Gallbergweg 21

59929 Brilon, Germany
T +49 2961 7405-0

F +49 2961 50714
info@rembe.de

www.rembe.de




