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- Hwang

- Litton

- Singh & Ray

- Fu-bao

- Hansen

- Fault Tree Analysis= FTA

- Fuzzy Fault Tree Analysis= FFTA

AT 55 e 53150 OF o5l OF 0)55 [t | asliale 5



https://ioh.iums.ac.ir/article-1-1649-fa.html

| a
oS 5 Sl i)

[ Downloaded from ioh.iums.ac.ir on 2025-07-15 ]

J..wl)u.n le).) 639)9 Lsth:.)l.bs) )‘ gi)

099 4 3L Gl Sy (2L
&3 slas Ca g o

ol S g oS Agio 93 Jals ol ble o))
b i bl (aSiS5 | o )
Las e Jdow 08 edlatwl lgi oo o s yn
Pl loj Sl il .l oS 255 by S
9 &0 5 5 (SLS leMbl Qb j,l as 59 0
o g 4o ol adly Glieos cwsls s
Chbbe o))l wollae slaJse 5l (S s e
ledbl pae s & iyl a5 gy 0 jlod &
Jlainl U a5l ccaslss ol 385 3591 ¢ 8
@ oopl pogMe .l Hlgbs dtwlgd b slasli gy £484
SIS s ¢ bl Dl gy SleMbl jd cdd pas cle
Or 3l xSl sl Ml e sk pas () 3
Oyl 55 b ol S5 5 (556 2,505, il
Loy )l as les cspn oo o) b les o 1y
il 1y bl sladlyygy )3 03Dy 395 pas g plod]
JOY] a2

G > o gy jlesliwl Ly (3285 ol 5
2 5 Siaptil Jleisd s @ plidl (g6 (llas
=S (Bl S8 (pole dsgere
oo 3 015 plool (sla oy g Olillas ol
lodliygy g Sleo sladhyg ¢ Bpd 5yl S I
VJgir 4S8 0 A il il sl
L e Gl 00 00 L Lol gy o)
) dabgrye sllad C80 O oo mls 4 429
Gl Jool ol Uns sy ol as el onds
(Y JS8) 2035 it oSl €5 Slawlons

M 53 g 00 sl slad s 5l eolatwl b
ledMbl a Sl d do g b bl sladly gy (28,5
bl dlgy cansls Jlossl sl oguas )3 oY
Jlonsl &5 e sl 36 late jl cudly 3529
i S o OBl b o lye ol s eolicl
29l 4 5 E9b dbgye Lol 5 lawasie

[3] 298 plosl Vgl b (S g0 & o2
s game S D9 e plonil P Bl 0y asgace
i &8 sl T plsl (slodliyg, 1 oS 5 T by
DY V] 8900 2lod sl 589

Se Kbl Pl by sasgeoe I Sy o
ord b 2l Ay 98y sln Jlel o,
G S a8 by, b g L &S cy
Aol Aalgd dgmg an olas Sy oyl )3 bl
3 Se o umnl o)l bl o 5 41355 cplple
[A] el (ol sl 5950 il slaol,

Sl b cisyy (o8 ol 3 1 o8 i
g9-39 Jlonl 1l (aled sy, 98y Jloinl awlone
09 polae bl polae cwlul slasliyg) 5l G yo
Ol ol laslug) 5l o o g5 Jlozs
Jlen>l oalat sl 3,50 T islael S0 g5 4 a2 L
Dyl cawd 4 1y ol ol

45 ke slaliyg; b olad Sl goBy ol
(V) dlaly 65 2 b sl 79" gl oLl 005
o5 Sl sladhing) b 2les 2y 589 Jlenl
() adasly 31 ozl b el WL LT oLl o155
PIY] Wl oo s @

P=ﬁpi ()

- Y
P=1-| [a-m "

:n cblj).) L5>9)> Dl.&is) &995 JLQ_Q] P u] 5 &5
2 £589 Jloin! P 5 05,5 (63959 sladlyg, Sl

10,

11

12

13_

14

15_

16,
17

- Qualitative / Subjective
Minmal cut set = MCS
- Cut set

Basic event = BE

- Gates

Intermediate event

- And gate

- Or gate
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Abstract

Background and aims: The fires in coal mines are one of the most serious problems in all
coal production countries. The purpose of the present study is the risk assessment of fires
based on Fault Tree Analysis method in fuzzy environment in Eastern Alborz Coal Mines.
Methods: In this research, the causes of fire were determined using FTA method. In order
to calculate the probability of basic events and eventually reach the rate of occurrence of the
top event (risk of fire) and regarding this fact that the possibility of achieving precisely the
basic events in the fault tree of this event is difficult and with uncertainty, so fuzzy logic and
fuzzy numbers were used to assign probability weight to basic events. Then the probability
of top event was determined using the appropriate equations. The critical Minimal Cut Sets
(MCS) were determined using Fussell-Vesely equation.

Results: The results show that the probability of the risk of fire in Eastern Alborz Coal
Mines is 39.38%, so that it is the high levels of risk to staff involved in this vital and
important industry. The existence of gas and coal dust in site of welding was identified as
the most critical parameter.

Conclusion: Use of fuzzy logic in fault tree analysis method increase accuracy and reduce
uncertainty in calculations. Also it makes the evaluations easier.

Keywords: Fire, Coal Mines, Risk Assessment, Fault Tree Analysis Method (FTA), Fuzzy
Logic.
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