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SMOKE SPREAD FOR ILLUSTRATION c”"aj‘ﬂj olsudlLa!
The first diagram below shows a flame emitting s Coagy g oLl Jo¥ o)) iiog
smoke, with the Clear Layer Height marked as a adball dadall ¢ Lasyl J) 5)LaYl e colss
dashed red line, and people represented by green ool a¥l Jtass cpladze JUCS R
icons beneath the smoke layer. OB AL co ol pas alisal
The second diagram shows a similar scene but with 20 oS Bl 1adie GL1 ol g
more intense smoke, also highlighting the Clear gLyl ) Gyl 8,La) oo (281 58T o5
Layer Height in red, with people evacuating o e ¢ ondl 0ol Abliall Aaatl
beneath the smoke layer. o Aads cu ol a¥l s




w
“/ Z

B 2025 rad95 6 purosdl - 3843 sasdl glo

wglll algd! ziged 2.4

o amildl e sl A5 2l e¥ll & dasasal @3 Buslg Aalaio 93 73505 98 Al sloll 7 3gas
G 515 @yl

oo B 38l il Crasang ool nSSs Lg@lly bl Aalai¥ Aauly s z3gedl oty o
daulgy Lozt o Gl 3 3Ll Gleys oS0 @l Olss salas Aades (Say Laall 3y3
Bl 7ok plae 3 Jlell 5o LeS Ll | (0 Yy puseiad |

Lalasl epasaty olsall 4S5 Jleis! eeedtd plladl § LA Jsbl e (srdaidl gl 1da Gudas @3 .2
30 iloold Bseilly o+l Rt Ll sl 5515]

Obsally &yl LAk 38 Lra sl 0.4 Soyll g3l 6
sblie bt (La¥l @ dagasat @3 By Aahain 93 z3gal g olsadly Gyl HLATI BELxs Sl
Gl Ay Capmg e datay STy @bl 258 C.SLc.ﬂl Sl pliae e Sormy paudl (e @yl
Buolg dakhieS

B8 oo @l 38l il celogdl oSy Aglly Andnll Aelasd Anuly wlisSe zgeid] Jady o
iy dyadl o Bopdl HLads) clSs cnliladly GLall SlS,s oc8yadl 8yl il adss caigall
slalyly

il e BT B e o @ Ll il e 739l Guddas 03 7

Sealiys 7 3lasg lolil) 205 7 3Leall (o Sy gl LS A55 1L o15L1 7 Bgay Lilie Uyl Ll
b il g

Lolaend) S5l gl ializs 7 3Le35.

cailyzedl dazad 3bolill 73k § Ao lall cillapuanll Aplucel S5l g ) Salips g 3led cuimss
Al tgalee S e 3305 &Y ALyl

A Las 1
[ (goladdl) x (AlssT1) = 89aN1] G (g 03l8 2
Al laas 3

Alolas of AlalSs c¥olas JS4 3 Aole Aalsy c¥olaeS Aulall ool sda (e el (S
" ST 3l" ¥ alaey Bole (yad (A

ok Aaude e JAL 2ssad! clanadly el il 205 (& Agbasd) dlywd! Kasliys 2
Bodme 4lSag Aoy bolas é M)NB&JMLQJ‘,




. >
S
w
",
(<

2025 yadgs 6 yaasdl - 3843 sasdl g>lo

S oLl ¥ lall Jey Tppld) Sl gl Kalind 35 pody cAinolio J> 2ud5 plaszaly o
ST e 4Sed blas ] deuds @3 o) plusd! Jlell 8 4S0s Alads (S e 23Lkallg (o330l

Bpdue yolic

Slgad! obins z3ges crsmmy Spisall Slasll e sla¥l 4o asas Lol Hguat Sy .2
gl dlluS ke S (4 Asbinall cag,lall dglusell

& S & 2slinall clpaall Gluse!d 6,85 S dglucell Bilgandl Kpolips 75903 galing a5
e By Ay lad! 23l Belazed) e Alageell leaSl 3 Aslyjeall olpial) Ayl Al 2uia 3l 5kasel)
Sy eyl Bylhmll Az Jia) Bg)lall iy pusiuell z3geadl s mewy (DSl s

lusd! JUall § Uoys alas gf § (3Ll

B! SlSaalins 36 Lxa 3l zikes 1.5

el 8 Slalgdl B8 s i 5yilin Aped) BSLre Goyll SliSialins 381xs Sz 73900 mely

Bole g5 31 3yl Halanll cISAL Joed ol UK Aualio BTl ol oot B Le Al pzad .
@301 (0,85 50801 Slalgull 3 ms pasiad . Giliaed! Gaazmall ity Gooedl Buwdigdl muasas §
Ll Jlad U pds1) Sasall 4aSladl c¥slal) 2 Loy (uSsta- adls c¥olal (aasill SolSL

E)\Jzﬂ éM]a! Jdas S R G,.:_):zj\ ulae ﬁ..\z.b«l\ ENY aéJgSJl Slalgud! =9 Aaing (yasd id
B adgig

BN Juaeg el LAY ciliadyles b Goypoed) liSiolins B8 Lea Sl allas ol el e s
ekl a3 Lpalasena (38 S dazad ol y3lad o Slaayylssedl oda o ¥) elalsyly

Jamg «ligSl oS5 Jaially 8)ladl Ao woluom Gopedl GlLSpalios 38Lxs Sl allas agdy .
OSz clls J) 28Ul L, bl 8l pdl s Jiads olu il LS auzell Gymeld 2l 3ol
Gl o ANy (gl s pal) 355 S WLl il aies sl eld

Ol @la A Blealy §udal) made <lyidy ek LeS lipe Sue Jeadty 30l z3g0idl mey s

Aplus Sla) Graxll dlaszial @ Gl SLShobas 38Les I (quutydl il all (e
AW of i) JISA "aamyie” lyds J) 7 3gaidl (0 dmy Las Bliains

Lol JEE JLiadl Lispad s Byt Lnluedl Jlgadl Sinlios a3 929 0 2l e 2
Bl Blyad) Kaliss a15ST aloiial e S3pme Zoslas iy iS5 56LaS JT LT Y] uadlyl
Gl it &l

A ol Aayd) Bylyo uolie alusialy Leluo @iy aadl 2ol dleaS 5l ! Jas axllas @2 b
ol @ sleiall Ual g 3gaidl gents Jlell oo 31 izl I obasdl sl se Jasis ¥ 8=l oS
Lane ¢lodl Goum Cw.‘ 8,2l Llenas




w
* / Z

B 2025 r-obo- 6 el - 3843 saell §lo

BSlns ol e Al 2ead )l S13all spent) masall 3L maliall 58 Gl Lose meby o

1S giuw-ddld Aaall judsinyd Gl awsill z3lei .05

Acgaza J=d daladl CﬁL&.L“ sda (tsad @3 .zbk)l%ﬂl Aplusxll ‘J—‘“}““‘" [COPYETRY CJLM o dadall BEIY i
Loaall Ay ¥l uidally o3 yubally 5,anadl clasll U3 3 Ley (33l alsls (e Zassls
Laiall 2Ll ads

8 L) SlansSI JoLaly AN sy (g Lozl e daumsill o) 51l i Syl e Jacs s
Sladwsy Alaaill Slapusd) Jasg NI Jadl c¥slany cdpaludl Laslugly (BlA=d1 el
il sebl cladusg Bodazll J5lgwll

Js sl (ISl sLail @ pusradl Suclal Buagdl pusradl clerly Bl 31sSYI Gens
B alaeg byl

Jl 2Ll G e AL SISl cplundl e Aadall Loy Gads 3158 Y s 2l
A4S milly 4a,Sall iSad!

Shlusg olalmi¥l cllaladeag cradlll Laslys g Badate Hlas wlerg ailpszell (o el wiloyia Jadd
«Fluent .: STARXCD Lot 37>¥1g 4leal) 381l (3 Wlusia] HSY 7 3Leadl Llaryutig ocnslogunel]
CFX.5

ol e b ylacud! Aalasl NS CJLAJ 'G’S

Ol & Sotll Aot [anadl slydl 3305 Jkmt) galip 92 ol (e 8plaad! Aalal Julas |
Sl Yl 3 oLl 3, (e el B Lasall 3 g8 sy ool @ oSns pllas gl Julons duSes
Sl

gyls M Asslall GLAI § laiiall 3,8 e @bl 3anll Wl drdad e d5)idy el jredyos
Lﬁgqa.f:_“ E)\):Jl «;l‘.?).)

o el e e 0S5 7

REVUREARTY PESES Y JES  FEN PSR

Sl G eledl 3805 384 amy

Ol 3 oSl ol sl allas e dmslil) sl
DU AESES P04

REVIUPAES] PUPPSHE B NEL JEN-JEY-V-C M (REN PPN |




. >
S
w
",
(=

2025 yadgs 6 yaasdl - 3843 sasdl g>lo

2o sl 33155 O Sy Sl o Al 350l J1a5 @l mgn LeS el 8y i
Goyd) Aabs of em (3 e

Al Sled! of ala il Aalas¥ll olof of Al § s

NP [PUWES SN (P SN2 RE N JPVEK

&Y sae 8al; o plaidl § &ins ol oSes @I &l ot Grims a3 (2 Sl 8y d
Byl @)A‘Ji“‘m‘t“jd—

Go3ll Judadll § S S ks e 2Ly i p989 et i ga Sl By (e Bl 2
] gl &S

D o pllaadl ligSe § Jeall 1/ 7 Ll odid @) Slas¥l bl SIasd By (505
o 3oyl amtall J) 6055 @1 linld Agill Al gt Sy Aloimll @bl pran ol
B0, Aatell Sl aen 8,2 ad) S5 O e (ORI 58 SaaSe 3 gl

ez 3ty Ly Ligae 058y gl "Gl Gasdl” s Sl By § Slasd) Julud T .2
Gl ol L e 2L &l

OisSa e allasll gy 5o el wlidl Juloetd &lasi 8y eLid) (8o cdagus JUiaS. 5
O3] ettt elalyl allasg cnalasll b oo (ol S5 azll rtsoiell 1ia o Jolatll opazessl el
pllas Jad 13] 1L dogrompns slaloill pllss 03 Loy dale 8)larand) (Sl ¥ gy i S 3oyl

Agido pb znad Blucl oo Layl clalyl

PSRN T I PN NEE SN IR IATS JCANOR PRCANUSI - ECON CRENPIVES [ POPSCANTS (YO0 )
B o Laye Sy Bl 59500 i LS BolusH) (e as coaall S sleet (o ka3 8, il
Byzmadl e 8ydles L Ayl e LWy @uall ae co () Gix

Bade IS 5 @ Alermll Slusdl it po 7o Al S Siga Al Slasdl 8y b pilas
Aagds Julms 1of Sl By damy Las iy Sy Budie 6l (e Amilill i) ez (oye oy

&l By .7




N
23] e

B 2025 r-obo- 6 el - 3843 saell §lo

Elusd| 8y

MANUAL AUTOMATIC
INTERVENTION | SUPPRESSION

Failure:

Failure

Success

A SIMPLE EVENT TREE FOR ILLUSTRATION

megill Aaun &ilusi yx i

Fire (red box) (el 30) 3oy
Leads to Manual Intervention Sod! Jsaidl I a5
Failure (red box) (el ) Jid
Leads to Automatic Suppression Slald! slabo¥l Jf 635
Failure (red box) (el ) Jiid
Success (yellow box) (asol paye) g loms
Success (yellow box) (isol pape) g ls

No fire (yellow box) (ol 2330) B3y> 3929 pubs
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Frequent

Probable

Occasional

Remote

PROBABILITY CATEGORIES

Improbable

Negligible | Marginal Critical Catastrophic

SEVERITY CATEGORIES

Low Moderate . High

RISK MATRIX FOR ILLUSTRATION

PROBABILITY CATEGORIES Adla| olid

(Frequency rows, listed from top to bottom): | (Jau¥l I Ae¥l cy0 2iya o1, S C9d40)

- Frequent S
- Probable Jaizs
- Occasional 3
- Remote Ay
- Improbable ez pé
SEVERITY CATEGORIES 5yskasetl oilid
(Severity columns, listed from left to right): | (cxesd! JI 5Lucll (o Aspa (Bylasdl sotect)
- Negligible Ao
- Marginal Ldimla
- Critical Balas
- Catastrophic ERNY
Risk Levels: s yboliell bgius
- Green =Low Ladsie T s
- Beige = Moderate Logie = gu

-Red =High - 20 = s




N
27| ey

B 2025 r-obo- 6 el - 3843 saell §lo

1S THERE
1S THE RELEASE IMMEDIATE DOESAPOOL  DOES THE
ilNSTANTANEDllS'a‘ | IGNITION? :FORM? 1pOOL IGNITE?:
I 1 1 1 1
i 1 i 1 1
i 1 A 1 i 1
i i Yes i i i Assess firs damage
Pool fire
| | | e e )
| . Adebinc mpendien; | I Calcutate sproad | 1
| Ves —"_‘ 1) and abon ] 1
i i ™ | | rea
1 I No 1 I No Use avont trees.
: : ! : : \omg:l’oaam
] 1 1) 1 1
Reloase case 1 1 Ne | 1 event
QoA | , ' (L T
] I ] ] I
! R e : —~{(sess e comae
1 1 1 1 1
1 Estmate duraton. | 1 1 Pool fire |
| [Emm | R e N =y
: Nol_release rate I 3 : Yoo and evaporation : I
] 1 ) 1 1
No Assess poliution
i ol | — TS
] | ] ] 1
5 i P ; | e e
FLAMMARBLE LIQUID EVENT TREE FOR ILLUSTRATION

IS THE RELEASE INSTANTANEOUS? ?‘_5)35 ObY Ja
- Yes: oi:
- Adiabatic expansion — Leads to the next question Is There | - &l Ja JUl Jlgedl ) 635 — ilao¥l sl
Immediate Ignition? S 98 Jlaid
- Yes: Fireball Al 8,8 el
- No: Leads to the next question Does a Pool Form? S48y 098I Ja JWl Jlgud) df o5 ¥
- Yes: Calculate spread and evaporation — Next question Does Ja JUd Jlsdl = sl SLATY) Cous i pad
the Pool Ignite? Al Janid
- Yes: Pool fire — Assess fire damage G5yl s — 4S5 31yt e
- No: Assess pollution. Use gas event trees to model gas behavior BES [ARPEES-) podei! . Sgdil) @ds:
S el ds deid
- No: Use gas event tree to model gas behavior Sl elglu Ao et 301 Silusi 8y poseiwl: ¥
- No: N
- Estimate duration. Calculate release rate — Leads to Is There Ja I g5 — @OLYI Juss cous | Sull jyaas
Immediate Ignition? Sga9d Jlandl lia
- Yes: Jet flame Slas colr pad
- No: Leads to Does a Pool Form? S8y 098 Ja ] o5 ¥
- Yes: Calculate spread and evaporation — Next question Does | & JWd! Jlsudl — sedly SLADY) cous i pad
the Pool Ignite? Al Janid
- Yes: Pool fire — Assess fire damage By syl s — 4S5y 31,0 e
- No: Assess pollution. Use gas event trees to model gas behavior S il Byt st &gl eds: ¥
S el ds deid

- No: Use gas event tree to model gas behavior Sl el Ao et 3L &l 8y poseiwl: ¥
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IS THE RELEASE INSTANTANEOUS?

PROBABILITY CATEGORIES Adlais| olid
(Frequency rows, listed from top to bottom): (Jaud! 1 A oo Ao o), Sall B9 m)
- Frequent S
- Probable Jaiies
- Occasional ee3vs
- Remote Ay
- Improbable Jaiza
SEVERITY CATEGORIES yshasetl oilid
(Severity columns, listed from left to right): (el J) sladl opo 8iye cyglasell Buract)
- Negligible AUls
- Marginal Adiala
- Critical SASES
- Catastrophic ERNY
Risk Levels: blell algius
- Green = Low PV ESTERY
- Beige = Moderate Logie = mu
-Red =High 2iie = yani

S99 BV Ja

- Yes:

i

- Adiabatic expansion — Leads to the next question Is

There Immediate Ignition?

Jlaial Jlia Ja JW Jlgadl I 6352 — Gleas¥l sl

NESTY]

- Yes: Fireball

Al 3)St el

- No: Leads to the next question Does a Pool Form?

$aS,, 09K Ja J Jlgead) ] 53529

- Yes: Calculate spread and evaporation — Next question

Does the Pool Ignite?

Jaas Ja JE Jladl — aally JLABY) counl: pas
sas !

- Yes: Pool fire — Assess fire damage
- No: Assess pollution. Use gas event trees to model gas

behavior

@aﬁ‘)b&iwﬁi—)asf@f‘uu

Holis Ao Said 5L Slasl Byoeds poieiunl &gl s o
skadt

- No: Use gas event tree to model gas behavior

S ol B el SLAN Slasi By p el ¥

-No:

B

- Estimate duration. Calculate release rate — Leads to Is

There Immediate Ignition?

Jlarsl iz Ja J) g5e — Y1 Jtns sl Skl i3
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- Yes: Jet flame
- No: Leads to Does a Pool Form?
- Yes: Calculate spread and evaporation — Next question
Does the Pool Ignite?
- Yes: Pool fire — Assess fire damage
- No: Assess pollution. Use gas event trees to model gas
behavior

- No: Use gas event tree to model gas behavior

Slas el pad
S 0985 o J] 6354
Jaias Ja JW1 Jlsedl = sy HLADYI vz gl

Gyl el s — 383 3y
gl A il JAN ot By pursiid Eig il iy

SR Sl o el a1 Skl By piiel: ¥
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