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Abstract

Keywords

Background: One of the major concerns in the oil and gas drilling industry are Blowouts.
Blowout could have severe consequences, such as fire and explosions, releases of toxic gases BlOWOth,
and environmental disasters. The aim of this study is to identify the root causes of kick and

blowout in drilling industry. Kick,

Methods: In this study, FTA investigates root causes of a kick while ETA explores the Risk assessment,
possible consequences (including blowout) arising from a kick.

Bow Tie Analysis (BTA) combines FTA and ETA to explore the root causes and Bow Tie Analysis
consequences (blowout) of a kick in onshore exploration (BT A)

Results: 28 basic event (root causes) have been identified for kick. Also to mitigate kick
consequences, 8 safety barriers recognized. The probability of kick and blowout was
calculated as 1/23x[[10)*(-1) and 2/94x[[10)"(-3) , respectively. The order of importance
measure of each root causes was listed.

Conclusion: In this study, Getting into the high pressure zone and not filling well with .
drilling mud during the ti]ip up, w%ts identiﬁedgas It)he most important root caufsges of kick. Received: 04/07/2017
Furthermore, early diagnosis of kick and the proper functioning of Blow-Out Preventer Accepted: 22/10/2018
(BOP) were recognized as the first safety barrier to prevent the blowout.

Conflicts of interest: None
Funding: None

How to cite this article:
Mirzaee Aliabadi M, Mohammadfam I, Ahmadi gahar A. Root causes analysis of the Blow out of oil and gas
wells in the drilling industry using Bow-Tie analysis. Iran Occupational Health.2019 (Feb-Mar);15(6):15-24.

This work is published under CC BY-NC-SA 1.0 licence


https://orcid.org/0000-0001-7385-0565
https://ioh.iums.ac.ir/article-1-2127-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-10 ]

...d)l.é.s Ciwo )“59 oS} d‘.tzaol?_ Olﬁé dld.».i;i) J.Lc J.J.'>u9 4550

S92 D)9 )3 e gBgedny (alwlid (M
e ol (Kill) (25 e 5 ol 3] 6o
D] 0,5 o0

Joize (5l 6 la> Cunio )3 0l ()98 (IS sl
b O g8y 50 il e (S5TUsT Julse 5 005
a2) Sz gl ;5 H5dsa ol 58 Dols il
5 Gl 0 SiSe S (ase S
Ol calizs slolaw jo izxen 9 (Macondo
) oot ol 5 o i e T o Lot ol ),59)
G—b VY] c—ul oolog ) (o i ose
g Sl (o g 506 Dolem e ()98 (G
SPwdy g Al ol yan a S Ol s el
35 g el ane)ye g )lb Cao il oo S LB
S e adlad ol g ol ailSlas iy g0
Jold (69,5,5 B3l 5 e slaols g9 (eizros
&oli> o8 0iil o gl arwgs g BlaaST slaols
i Sllae o 5 ilisn slasls Jals 5 sl
5 (Tripping) oL ol oy &l _loe (Drilling)
Casing) s LS oo g s laz adgd Ol _dos
[Y] el (Cementing&

delss 5 ohsd aes )0 ook slaiwgly (S
435 Spgo ol g olez by T o 5 5t
Sladllas au e o Sladllas o) alos 3l a5 ol
S ypmo sl simgiy [4] 5,5 o Lil o San 5 oS
G)li Sldes (65, ym yiion Oly98 aie)yo ai8)S
5 ol ol plo Jl g eads 35 50t (Drilling)
3 b slaslans) poaren (alse 285 Griren
39 58 Smey9y Slikes 5 iz oo ) Jed
il 03,5 Ll 1) 558

slaglase Cany (g li> Caio Cosal 4 ax g
2 okz (hsd wols > azdn B izran 5 55 5 i
Ol el 5 (o o )3 olg> cnl slal g ol 0l
Ohsd lain, e Jdov 9 4 jod Sanly adlllae
o] o i 55 G5 5 i) L] lasly

doddio

sy SUyls Lulyd g olge Jdo 4 gunls mlo
397 Saiae JJS (e 4y g 009 Vb St b (omlio
Lyl o s a0 6l s aiiie S Sole>
> LS g Sl ol o515 ol (Slles
ezt g (oleenh 9 ()5 9,08 dlge agi LB
2 ol sl llys )3 o9Suly Sy Cudguze
Ol 3o Y Sy guilp mlico e |
0992 O3 9 590 Geizmen Vo) ] 09d g0 Cgune
Ol Gl Dl ez g LB Hebay gl S e
ol Sldee 455 ok sl ool iulidl 1) s
oYL (S sleoje oo b anslie jo 58 5 o
) cemdil slassgy Gliee (i g S0ls> £ 5
[0-Y] 5,5 1, 6,8

S D3lg> (n ySau e 5 (n Seke 3l S
Slodes del wilgs oo 45wl oo ol )y98 (5, la>
oS )i slslondl g (555 1T iy 5l oLy ol
5 Sbl Ly os 4y o aSiy lagygelos (03 1)
Ohed oy Gob gl (are Conys ol oln]
L) GrSgued oot 7S bzl cwl O jle
b s ola 5l 0T L g (635 Sl 5 i
&5 oo S (Kick) (D 51 s a8 G, Ll
W3l OYlew alulgzml poa 30 (Dl L [F] w20 0
3 s an Bl e ol S pas S0 ol
ey @i b _tny Wil SVl Lid Sl oyl
ombs 5o 6ol Jhw (g b ol Jlesl Las |
[A-V] 00,5 e ol> & JLis flea U ol>

e S5 oaloF,y (P VY oy 5l Slo i ulal
5ot Dhows 45 550,509 50 o5 @ e ]
ol ligd ey 00,5 S5 (fwpodr 5 plulid
S e S5 S0 e 4 S (03 5] 590
S Sldes [V ] 000 olys8 5l (gm0 Sl
Sloslw g (2o e o 8 Slaladl Jelis (V JSKD) ol>
FrSin b ol oy cols Lis Saa b a5 cu

OO iy | N OO pluld

) /I

—\ RUTCBIFCS S —A ole oyiS wlides
_'/ Y _[/ £

ol 558 slajl Jlg -V JSs

Iran Occupational health.2019 (Feb-Mar);15(6):16-24. A


https://ioh.iums.ac.ir/article-1-2127-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-10 ]

e S)li> S 3 5 g c slaoly ]oh (glads) Jle Jlos g 4500

4l aledh) g5l a5 ol AL B e

L 2

€ D » gleal Mgy

Wad @i cdla

Uad il I

v

Al g GA ) GAlu

v

gy @d il

Bow tie a8 L2 auy

o8 Axyii g &y

G sl Jolye (SIS Sales T S

lwlls FTA SCasS 5l ool ul L Jool slays,
s =50 5 lUT sla o295 (5 miee 5l Se s S
Importance) con! 3o 4wl BTA g, 4o
Masg, j,m 50wl slaolayg, 51 SO o (Measures
52 ool (e dilxe sla g, 5l (SO Ll Lol
Fussell-(FV) og, 3l eolwl sl slaolags, 51 SO
Olie aulne Sy g, ol Ho .abl e Veselys
[y s g olag, ol saolag, 31 SOy Cowal
L) ool slag) Jlsol g 008 o0 a5 50 5a0 2l
sleolaiwl b o 0isS oo anwlee FTA (5193
o S 4y 1y 1838 jee Blay g,y Caedl e Y alal)
Gl goolayg) Coal e dnslne gz [)0]0 5
ool wl V ataly 5L FV g, 5l Godo ol jo

IV 4
Fv_ Pr(TE)—Pr(TE-x) .
I; Yo Y alal,
A 3590 (Gle slag; b b dlaug, comal (e 117

kol olayg,y Jil: B.(TE)

o, S s s e ol slayg, Jasl i P(TE — x)
FEN
5 ol slang) £535 g0, a5 iz slaoely
Joe i8S ETA a0 5 solaswl ETA SUSS

8,5 plxl BTA Sanl Sy b)) 5l eolaial

2 089

Olemeds €« Dy 38, 5 s o b pols dslllas
SISt 50 a5, Jalge (595 2 bl Sl
il S 3 o sloasly 5 S e oSl
ol oo ¥ ojlacds UK asl 0038 et algo
a2 oo lis |y aslllas oyl

IS 5 Ose oon AP b Cedu a0 o
2 ol sl plyiedr (M (85 slooly wols>
oL Sl argi Ly sl 0 a8, L
5 FTA) s o0 361 oSS g0 oS 5 5| BTA
s yo ol b oo bl (ETA) slayg, s o 5Ll
FTA (o9, [VY] 0005 mem s olaygy 0 g U
b el sy, Ko o Ll &5 ol (SIS o
Ol ams e Gl e SO o 4l slaolayg, L
S el ogllasl sy Sy plolid bl » (g,
(s a8 Jlo lgisa) 098 Jelodigas ;25 b
&5 5 009 slyil wysS oo (ol shus, ol
Sy, Slas; an yonie Wil oo &S (padlys oS 5
rl g3 amsoe )18 (2l 0)0e 1) g Slais g0 ol>
sloslaal b Lol e g baslasg, (o BLS)1 o,
353 g ool Lz OR g AND _shais slaojlg,o
39 5% P Jelge ped al> e jo cnlpli [VFY]

Iran Occupational health.2019 (Feb-Mar);15(6):16-24. ‘4


https://ioh.iums.ac.ir/article-1-2127-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-10 ]

bl glaay cuddge b coSs Jlozxl P (E)

Mg 52T anlllae cnl (Sb al>ye ¥ S5 b
ata; 33 BTA .ol BTA 3 ool al L it
o Loy, (oSinss 9 02 e 5l Sy Capoe
Sy slac LB &8l 0 STl og) o0 Lot
DS oo S 5 R Se L) ol w50 g Las
Slaiy, Jde BTA > Coan o s o0 o
ooy, c3 0 g aes o plis |,y ol slags, 4 e
5 el @lge CnS (Sig Sz ol ey Ceons o
IaiS oo pgal 4]y it glasaly ol Ll
iz glag w23l (QUlg gy ool slaco LB
JOUN P NN S I IO B I
o Bl (Olypas o Slos oS> #8lg,0 BTA 6l 5L
9 G Syl S 98 (el sl 9
obosee 1) sl slasaly g lallas oo LS| (e
SFTA alo o ol 4 adly,s [V 5VA] amo o L
O o b S i a a5l ouds puwy ETA
3l oS 5 pal (Lol ol lsied)

saisly

2 ool ol Glamear (Dhew 5 aslllas ol o
Sl S5 sl Co e Ceond g ud a5 L
sleolg; 5 (L5 el Jold 25 50 5o
)90 e 9 50 Fge Jolse (plulid gz (S
Jlse ids (2,5 glaslayg, o e85 )18 b))
Oldes § Sz ol aulgzl Jwlge g 2l
ol 38 an i (A3 glaolay g, jo g (s y9 8
¢ Tripping «s,le> ldos Jolis ol> (5,l> Sllas
=y S5 4 (6, Glarw 9 (5l alg) Dlles
L Famly 501 B jo Uas o5 0 colgd o ape,S
Gillae absy o Slles o315 ol laasis g
233,5 o  BTA 6l SLo ¥ o lads S5

Slangy) oM Jloiol dlas &350 o 5 5l e
Y L, g ilie slaojlys oS 5 5l eolawl b (Lo
3 So e Sen] e aslol jo ol aculxe ¥ g
Sloolaial b« SSa5 4 (M o2 50 il slaslg,
slas ) Jlizl Y o)leds Jgoz 0,8 s ¥ oalal)
ol |y slag) ;o el plime 5 anly slasl,

.MOGA

g Canidge a3l ign ool L aS coul cwld g5l
Shag) S amely 2l 4 pleses jsbay cunss
[VP] o510 0 0 0 5000

Jeial aule 5 olwlil jalaieay aslsl jo
e Sl S ;o S Dy y5 48 albaaly
ypa> LETA o )0 wed ol el (Sow o J S
e (5L 035> 53 Sldes 5 Sl raase
Sy g Llas Co 0 (il (g6 gz G 0,8
Oezeed g by slaslag) 98y Jloio (et g sl
a5 o 55 il 1 Sy o i Jlao!
[\Y] OREDA L3 5l ool (gloolS,ly «s la> oo
5T Ay po i8S & j50 slo gl Geizen 5
oL 5 oIS Ls Glalllas alesl o)y58 S
LU, el 1 am ad> o 50 [R] 0,5 oolaru!
Jlxl e gl slaslayg, bl ooty oo ihte
el slans, Jleiat cnled)s 5 Sl slasls,
DT 5 ¥ L, 5 Lo o5l s S 5 alsd 1k
Gk ol @l sl 2 sz Jlizl g (Las o0

23,5 awlxe (lagg, e, U F alal,

Laasls 3 e 5 ol
AND Gate: P (B) xP
(A.B)=P (A)
OR Gate: P (A+B) =P (A)+P (B) - P

(A).P (B)

Pana (B)=TTiZ1 p(E) ¥ ol
Por ()= —1TTE,(1 — p(ED) ¥ aku,
S50 190 03lg,0 4y (699,5 (slolasg, JS Slawi ik
slag, Ly sl olag) £9-8g Jlosz! :Pypg (E)
And 605)5 Lv ‘rl..ol
b Sl—g; g3y JL—s>l:Por (E)
OR 605)9 l_5 (rLé‘ O‘&_>5)l_:
Ei Lls o 55,0 Laslag, olas, Jl=! P (Ei)

3

K=123 &,

¥ alal,

P. (Consequence)= P.(TE) x [[j=; B (E)
awly 31 S y» slas, Jlis! @ B (Consequence)
ol slayg, Jleoxl: P (TE)

v Iran Occupational health.2019 (Feb-Mar);15(6):16-24.


https://ioh.iums.ac.ir/article-1-2127-en.html

sl Cartio )3 55 g s sy (b (sl Jle Jloo g 4325

2 (O)
=
[
=2
Annular Preventer
Shear (Blind Ram
Paritefcement

#
-
2
2 i i
E% ' i
L= ) ; : : : . 31 b
— ' i Bl
F ] ]
H i ; o
=§ e AR 2 R,
§ y
| £ escl—c3 gl
oy ! o
- | i ,[—ca el
& . !
-] — | RN
_{L i i -
HN ' ' €5 s
- : :
0 | >ED -—[, < o
u: — e
% , ,E“ PR
e T sd—cs IR
|| & = * — w
e ¥1 g't i : 0
e _J & o g
* ] o
+b B i £ b P
e — & [SER)
aats c1s g

o exims S5 (1321 g Bow-Tie Analysis al,5bs -V JSUs

(Ul S5 5o 53y Jlosl) Lo shyg) oy 5 Al slashyg) comnl (e 5 S5y Jlozsl =) Jgus

Coonl ol Ol gy cposs Mgy el gl Jlil Gl gy o s,
g, Jlos! s, s,
s,
VExye 7Y xy T a8 bl 3yl s BELS ey, Y yxy. 435 BEOI1
sl Jw JBs moeo
wyxye T axy. T el g s sy oul,  BELG pexy . axy. =" el o) BE02
(Trip in)
viyxy. 7 vy, 7 sk eem bl Jlw sk BELT gy, Y yxy. " &l hler 9 K> BEO3
(o2 SV Sy

fyxy. T axy. Y sbjeemb oYLy BEIS  guxy. Y yxy. s 45 clks  BEO4
(@ o2 Trip up) RS

vsxy. ey, Y Jle Lol cuwlie (95 BEL9 gy, yaxy. 7 2 Ly aY 45,  BEOS
o5 Trip upgle; i 5l

YExy. yxy, Sopmol pbj ey bskoy  BE20 ey, Xy, Y Sloos s ol BE0O6

(or VL (Pump Failure)

vExy. 7T axy. 7T oy 90 & slie dg uly  BE21 ypexy . yivxy. —F (B2 i 2l BEO07
(Casing Trip in) (Power failure)

viEXy. axy. " oo ggr Sl las BE22  ¢jvxy. 7Y yxy. " s JD gl BEOS8

Ol ey S
vexy. Y axy. T iy e spSoilsl p s BE23 0 ppxy, Y wxy. 155l sls BE09
(5 har

[ Downloaded from ioh.iums.ac.ir on 2026-06-10 ]

Slasgy 5l ey Sole> alizes slagy L g Lol Y ccin xd § s o b wlag, S e oy
o 5 BTA 6l S0 ¥ o lass JSC0 gollas o Lol Slo e Baa b g Sonl sl 5l J S

Iran Occupational health.2019 (Feb-Mar);15(6):16-24. A



https://ioh.iums.ac.ir/article-1-2127-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-10 ]

aoldl =Y Jgas
viex[O0O ~0 axpo—h dlge lage ;> las BE24  qyx0 - vx [~ 3 sl Jhw g9, 5, BELO
Oloww 4 02548l slis 55k b Bl 5k
v/exy. T a%xy. " Mo dlxo s BE25 ey, T £/yxy. S Jbw g9y 52 BE11
So3y5e loges Bile Cund
Casing
vExy. 7T axy. T Gk ilolew gy i BE26 ey T yaxy. T Gl Jlw ploclsl BEI2
&l W5l
v/Eexy. Y AXy. T u=sFloat shoe BE27  yjaxy. Y yxy. " B Lol wwds dgyy Iyl BE13
Jbes &
viExy. 7 AXy. Y oaFloat collar ~ BE28  y/exy, —¥ ¥xy. Y exSeil &ims ks BE14
S
(Jlo S > sl Jlazsl) Mo (5005 8 (Bl sty censls Jlozsl =T S
Jbeas! 50 (Safety Barrier) glo civog  glosjles  Jisl olie  (Safety Barrier) glo sy  glo oyl
viexy. Y Lower pipe ram ;b o, cyis 0 viExy. T o pais )
Y/Exy. 7 Shear Ramo.zs,ss” 5o 4 yxy. O Glis s 039 il Y
yxy. T o b )b S \ vexy. " Annular Preventer ;. ¥
yaxy. ™ ( Casing) oly ()l oJg) A yiexy. — Upper pipe ramvl o, iy ¥
(o Sy 0l Jlal) olysd 590 8 Jlazn! 5 plaS s olis ) Jlazs! l)sd oday 4 i slagy )l T Jgut
jor 5 Jlel Ciq Ci3 Ci1 Co ¢, Cs Cs ohs
obs
vAFxy. T vaxy. T T ek T sy Ty axye T e T eexy. 0 e

s,

g0 basly g loasy ol e d8ge b cusls L

S 325 Az 9 Sy
sl C )0 e § A o G ¥ S 4y a5
s L ade YA gg0ome,0 wlo s BTAR S
ol (ol aS aiie J3 o (dhew slaz ) 5o (a4l olyy))
=l Sl FTA hg, 335 Judow ol 51 S
I8 il g (o) 23590 p Slalllae b aslllas ()l
sl cs o LS g oliS15 dalllas o .28 ,5
S92 58 oz Sldes (g5li> 51 4 S 0l s 5
a b slaug, Ve ol jog el a B le y (D w
aS asllas ool g lax 5B L s cul onds Hloliss
s [A] o)l Slasran waul 4l slayg, VY (slyls
olis adllae cpl o (V Jgoz) las ey oS 3]
4o ,Lady 4 a4 0g,9) :BEOS aily slaslasg, a5 olo

sy 51 SO e cuss Jloio! i Sy 0 )8
ibos LU 6la o (s JUsb Caglyl 5 s
OREDA Laal, 1o oud adl)l slaosls o ioen
sl cuss Jla! Y Joa [VV] ol oola!
L el sboosly 51 e slas, Jleia! aslsl o
Sleg b ¥ Joaz 0005 aule T oalal, 5l oolax!
g plaS 2 slas ) Jlozl (ol g8 oumay 4y e
ol |y wle yo olhed olas ) IS Jlm! uoren
...\.mb‘sa
Slasgy e 0 g s e 0 oS 5 LBTA pl 5o
W3 iy a3 090 ol Sl 5 030 5 s 3
@ Jelge canl jazin ¥ IS 0 a5 4SS e L 28,8
(SLQO}‘B)O 9 ldasLi lJ O‘J.o& ‘él.«o‘ °l~'\€.5) odj){‘ QPS
oo Sbla> slaa¥ ¢ 6l 5o > Coow jo olais

Y Iran Occupational health.2019 (Feb-Mar); 15(6):16-24.


https://ioh.iums.ac.ir/article-1-2127-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-10 ]

e S)li> S 3 5 g c slaoly ]oh (glads) Jle Jlos g 4500

TA] el

2l 0 00l el c¥Lazxl Sl o
ol 0 a5 il ol ol aallla b 36 lalllas
L o] L g o lix Slles cilize glals axliss
ool 090 SIS 4 (D) ol Slasgy p 35 a3
Shgy &0 50 56 e ol aly slaslayg, o 48,513
olass J)le 4y el ouls ools lawy BTA ol SLo
Oemiad g (s ooy Lo gluly slaolags,
doly 4o yomie lag lw § (JouS slaasy slass
oS alie Slidllae %30 b danlio ;o aslllas ol ol
ol @3N 6l Oldes 158 SO gy o 4 LS
oolang) (18,5 5l 0 rizres sl 00y i
3 VY loole ail) Ko il oy il wiile
Slobos 5 (Ghg— Glame slools 5 LS YA
2lg e 45 (lsal o S 00 olxr aiile) (S y53
Dol ol 6508 S i Wsd Oligd 4 e
Ll

o=l e Sambs pl Sl ol mls an ez g b
2 oLad s aY w055 Jd 5l Sl sllas aslllas
ol o ol e 53,55 5 5 (5 e
Ot Olg=ean (Trip up) 0,56 algd oo o
Eyedy oS 3 e Sl 5 51 &l slo S,
P 5 Oed e ime 8 Sles 5
3 ool lg—sca_ Blowout Preventer (BOP)
SloaiS 6 eSSty (S slsaY (et
Omed  dianh S lld ()98 4 (M (b o
et S 5 6N (2ol 5 55 s ol
5 Sl Lo S malS Cpaizes wadoly Jle
23 1y bl G gal B Sl el Ak
a5l &leo agS oyl jo Lolg> £3589 3o i

9 e sibweslw 50 (Somls By slaca Ll
5 A i s Jabae 5 o by o
Liws slasy ay oS slaosls 5l g0k jlade Lo
SESS ) Gl 950, @l slag b 5l (oS
e ol Cape g o S, O 5 1)) gl S50
QLS 5 (Y s ohi (soled sl a5 Sl 035
sl 5o i 0300

5T elo bsy elyl 45 ols Lt anllae ol b
Sy o pde 0 BTA Somly (b, Jed 5l S,

JL,M_Lg\ ol> cwlin 55,55 1) :BE194 (5, le> il
Voo Jleal L cus 5 4 (o,S Trip up_PLa)' 4o
slaslang) w5l Jlesat o i BV - 51/0
Lt 3 s () s (o 059 i 51
Majeed 4 ol;S1s Olallas 3l oaslowoay guls
Ol (uizman [V 4 9] 0,1 &aillas Abimbola
50 0ol dwbe (M by Lol Q‘A..:_i{ &S Jleisl
Sade plas sel caws 4 (VYY XV ) addllas oyl
3 Majeed Abimbola 4 oS5 Slallae L Jlois!
YV 4] 09 Sglaze ), Ka

bl el laslany), 5l S e Sl Gl
ol g aS cewloasl V Jgax 0 FV g, ) alal,
Al jo Lady anY a 09,9) :BEOS  slaolag,
32 Jle L el ke 9,55 ) BEID (s i
Trip L 0,5 YL aJg)) : BEI8 4 ((yo,5 Trip up .ylo;
shls anl slashang, G 55 @ oS Up
ooy Sy £585 p Sl o i 5 Coel o it
CU FYg

5 4l o ol BTA ol SLo ¥ JS& 4 4z g5 L
30 5, VY g oo y0 a8 ol lis slagg, <50
5 A oY Cabn b nSs hlisha glacdl>
s g2l Va8 T 092y 4y Wl oo aolyy, JIss
ad) (LS sl o gyl Vg olye8 oz
i slogs b o 51V Jgam sillas .ol (aSol>
Ot L G sl 9 Ca sl Olys8
shls Ciz3 9 €11 slo g b g ooz, Jlazsl
i gear Uy il e shas Jlazol 50
IS Jleil Gl lygh Sla) 4 i slag, L
Ol e el Caws 4y Y/AFXY ol> 98
&S50 4 i) ol anY (58 (IS sl 4
P 5 Ohed s o 3 Shes g (Ol
5o |y iy y—oge Blowout Preventer (BOP)
Olallas b zols placsls o938 £68g 5l (6 iy
S anlllae jo.08)5 18 cillas g (o) 23590 25
gy Sty idu 50 gliw g el Ve e
ohsd slas, ole Jlaiml g as olulis BT/}?

30 emized [] Sl 00l diloxe YIVOXY -

39 90,bw g by £ )L Ken ¢ Faisal Khan asJUas
oobad,S i 5 BTA joges olayg, oo o sy

Iran Occupational health.2019 (Feb-Mar);15(6):16-24. A\


https://ioh.iums.ac.ir/article-1-2127-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-10 ]

Bayesian approach. Safe Sci. 2013;57:108—17.

10. Chung S, Kim S, Yang Y. Use of hazardous
event frequency to evaluate safety integrity level of
subsea blowout preventer. Int J Naval Architect
Ocean Engineer. 2016;8:262-276.

11. Abimbola M, Khan F. Development of an
Integrated Tool for Risk Analysis of Drilling
Operations. Process Safe Enviro Protect. 2016.

12. Farajzadeh dehkordi AR, Kuti S. Eruptions and
control of oil well blowout causes and methods of
control wells. First International Conference
inspection and safety in the oil and energy
industries. Seminar  alchemy of energy. 2010
[Persian].

13. Cai B, Liu Y, Zhang Y, Fan Q, Liu Z, Tian X.
A dynamic Bayesian networks modeling of human
factors on offshore Blowouts. J Loss Prev Process
Indust. 2013:1-11.

14. Zulgarnain M, Tyagi M. Quantification of Risks
Associated With a Representative Production Well in
the Gulf of Mexico. Proceedings of the ASME 2015
34th International Conference on Ocean, Offshore
and Arctic Engineering OMAE 2015.

15. Vesely DL, Straub KD, Nolan CM, Rolfe RD,
Finegold SM, Monson TP. Purified Clostridium
difficile cytotoxin stimulates guanylate cyclase
activity and inhibits adenylate cyclase activity. Infect
Immun. 1981;33(1):285-91.

16. Al-shanini A, Ahmad A, Khan F. Accident
modelling and safety measure design of a hydrogen
station. Int J Hydrogen Energy. 2014:1-9.

17 Autor O, Autor SIM. OREDA: Offshore
reliability data handbook: PO Box; 2002.

18. Khakzad N, Khan F, Amyotte P. Dynamic risk
analysis using bow-tie approach. Reliabil Engineer
Syst Safe. 2012;104:36-44.

19. Mokhtari K, Ren J, Roberts Ch, Wang J.
Application of a generic bow-tie based risk analysis
framework on risk management of sea ports and
offshore terminals. J] Hazard Mat. 2011;192:465-475.

20. Abimbola M, Khan F, Khakzad N. Dynamic
safety risk analysis of offshore drilling. J Loss Prev
Process Indust. 2014;30:74-85.

21. Abimbola M, Khan F, Khakzad N, Butt S.
Safety and risk analysis of managed pressure drilling
operation using Bayesian network. Safe Sci. 2015;
76:133-144.

&l oo 8 515 5 ook ganl B mleo
2 =80 0, S ool gz pollae s alilg e
Jlit ol 51 (oS 050 ¢ wlg> o8y Mo Jdos
Sl 6 pSmiin (imreny wollasls slaslang, g9-39
ails ‘M) w.cbl_f 6L¢ JJ....S L5‘>|).L> 9 c’;:.>|9.>

S g g oS

GLBT ol ol IS adaio asls Ll 51 s ()

Olaen Koy pale olidls jo S (gowea! Lo o]
J)_m )‘ 4\.1.._...:9.4..)..\.’ Qlf“\"—“‘"}’ ] 0 C‘)M‘

6‘)—?‘ Lglil_w‘) BN as @LM.S [al.o.? 9 u\);‘ Lg)Lé:- gsL“
Soyad 5 S JleS wis S 6, Ken iagh ol
9l o0 Jors

References

1. Khakzad N, Khana F, Amyotte P.Dynamic
safety analysis of process systems by mapping bow-
tie into Bayesian network. Process Safe Enviro
Protect. 2013:46-53.

2. Tamima N, Laboureura MD, Mentzera AR,
Hasanb AR, Mannana MS. A framework for
developing leading indicators foroffshore drillwell
blowout incidents. Process Safe Enviro Protect. 2017,
106:256-262.

3. Song G, Khan F, Wang H, Leighton Sh, Yuan Z,
Liu H. Dynamic occupational risk model for offshore
operations in harsh environments. Reliabil Engineer
Syst Safe. 2016.

4. Ataallahi E, Shadizadeh SR. Fuzzy consequence
modeling of blowouts in Iranian drilling operations;
HSE consideration. Safe Sci. 2015;77:152 -159.

5. Heidari PA, Maknoon R, Taheri B, Bazyari M.
Identification of Strategies to Reduce Accidents and
Losses in Drilling Industry by Comprehensive HSE
Risk Assessment-A Case Study in Iranian Drilling
Industry. J Loss Prev Process Indust. 2016.

6. Liua R, Hasanb AR, Ahluwaliac A, Mannana
MS. Well specific oil discharge risk assessment by
adynamic blowout simulation tool. Process Safe
Enviro Protect. 2016;103:183-191.

7. Espen Skogdalen J, ErikVinnem J. Quantitative
risk analysis of oil and gas drilling, using Deepwater
Horizon as case study. Reliabil Engineer Syst Safe.
2012;1003:58-66.

8. Islam R, Khan F, Venkatesan R. Real Time Risk
Analysis of Kick Detection: Testing and Validation.
Reliabil Engineer Syst Safe. 2016

9. Khakzad N, Khan F, Amyotte P. Quantitative
risk analysis of offshore drilling operations: A

Yf Iran Occupational health.2019 (Feb-Mar);15(6):16-24.


https://ioh.iums.ac.ir/article-1-2127-en.html
http://www.tcpdf.org

