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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 vl
drilling mud during the trip up, was identified as the most important root causes 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


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

Downloaded from ioh.iums.ac.ir at 10:49 IRDT on Tuesday June 18th 2019

w5 )i Canino )3 51 5 i glaoly (g sladyy e Jilos g 438

G932 D)9 )3 e g 8ged (olwlid (M
Sy ol (Kill) (255 Sllae 5 5l 5 5o
VYV 3] 5,05 o

Joizme (s 0l 5 5la> Cuaro 3 olx )68 (IS jsboas
=m0 of 985 50 9l oo (S55UsS else 5 005,
axl) Ol whw ;8 H99a ol ()98 Dolg>anily
O >SS m S ae S
Oyl calizes sl law jo e 9 (Macondo
) o lost ol g o i e T o Lot ol ),59)
b VY] cul oolog, (aus
g Sl (Sl g 500 D3lez w52 ()98 (G
(eTwdy g Al o pad a X Ol s el
IS g S Ak (5l St sl oo J 1S LB
S o el oLl g ol allon sk g0 40
Jols 05,18 Ll g, sleolr £95 (rizran
o la> M])s ML:GA &l azwgi g k;9L.,.«.,\5‘ slaol>
i Sllae Jod 5 alisue slasls Jals 5 sl
5 (Tripping) ol il sy Sl _dos «(Drilling)
Casing) s LS oo g )laz adod Ol _dos
[Y] el (Cementing&

el 5 Ghsd anes )0 ok slaieghy osSL
4285 Sygo ol s oo caw o o1 5o 5 b
Sldllae 4 oy e Slalllae ol dlox sl a8 o
Sy sl ings [A] 8,5 o)lil o) (SKan 5 33515
Gli Sldes (65 yimdan Oly9d aie)yd a8 S
5 s> el plo 15 et 35 5ot (Drilling)
3l ek laslans) Geomen (else (A8 rizeen
39 00 (S 38 Slidas 5§ Sz (e il Jou
il 03,5 bl 1) 5,58

Slaple oy (g la> Cato Cusal 4 axgi L
2ok plisd wols > andn b rizran 5 5 g oS
Ol e ledlinn g (o a5 Zolg cnl slal 5
Ohsd lacin, Je Jdod g a2 Saal aalllas
Ol obw (i 5o (G5 5 o) (lacsT slaole

) Q“ o

oo
ez Sbylas bylyd g olse s 4 ganlp mlio
392 Saies SIS (e g 009 Y Sy b (oo
Ll o s 4 6l s aiie S p Sole>
> OS5 Sl ol o515 ol (Slles
et g (pleerd 9 ()5 9,00 Slgo agi LB
e @obhdl lall js 055l Glej Casgase
otz Y Sy sanld oo oy
0992 i 9 590 Geizmed Vo) ] 0gd oo Cgune
ool i ol ez gi LB Hobar g le> IS Lo
& e Sldee 455 ok canl ool iuliél 1) s
YL 8 Gloje S0 b awslie o 5 5 o
4yl slojg) Glie Cp i g Dol £ 5

[0-¥] aijls |, 6,5

Coimo S3lg> (nySa e 5 (ke 3l S
Slosco ey Wil oo 45 il o ol 58 eis i
oS )i sloleiil 5 (655w T iy 3l g0k olaas
g Syl ooy cdi 4y b gles (oD 32
Ohy iy Gl 09l (e S ol ol
L) S g oot S ol il il ©le
b agolz i s 0T L g (655 Sl g s
&y 0 S (Kick) oyl 51 o 45 Gl Ll
055l DYl ialgs b pozd 505 s . [$] b o
3 e dm sl (oo oly S8 pae Sl s ol 4
et @i HLid xSl SVl LS Sl )
onl 5o sl e g bawgs oals Jlas! LS 5
T3V 50,5 oo ol 45 ,Lid los b ol

dde S oalo, dw YV o o 5l lo iz el
bgens (s 45 (55058 D550 Oy & e ]
oLz Olgd ey 03,5 S5 (Fw o g plulid
(S O S5 ) (ot e 03 5] 90
S Slbes [V o] 0)ls ()88 5l 6 iy o Sk
Sl 5 2o pae (28 Slladl fels (V S8 ol
FrSin Gub ol oly cols Lis Saa b a5 cul

O 31 (6 il N o (o2 lobss

\ _’/ Y

—\ RUT BT o= —A ole (i Oldas
_V v _V ¥

ol JyuS slaj Jlg ) S

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


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

Downloaded from ioh.iums.ac.ir at 10:49 IRDT on Tuesday June 18th 2019

sl Catio )3 55 5 s slnoly g (sladay Jle Jlod g 420

4gly oSl 5 0l gaa 5 oM SlaATE L)

v

€ D » gleal Mgy

Uad il o il

Uad @l o Jull)

v

A g5 GA ja Al

Jaygy iy julll
]

Bow tie a8 L2 auy

oK Aayii g Gy

s plosl e (SIS tales Y S5

ol FTA STl oolenl Ly sl slagg,
s e o 5 Ul sla o9, (5 oten 5 (S w5
Importance) cwon! |3 awlowe BTA 39, ;o
Slasgy j9m 50 Al sbeolayg, 51 S, (Measures
2 ool (e dilxe la g, 5l (SOl Lol
Fussell-(FV) bg, 3l eolawl sl slaolasg, 51 SO
Olyo dlone Sy g, () Ho .abl o Veselys
Iy yais e olasg, sl slaolayg, 5l SO o Coenl
Ly ol olays, Jlaixt 5 06,5 oo Jhas jo a0 ol
o S 4y 1 1858 a0 Blay g,y Caed] e ) alal)
al ool caedl i dnwlore Cga [V 0]
ool wl Vo atal) 3 b FV g, 5l Gz ol jo

90,8
Fv_ Pr(TE)—Pr(TE—x) )
I; Po(TE) ) alal,
a5 0590 loe olaug, b sl olayg, caeal liee tIfY

kel olayg, Jisl: B.(TE)

5,5 Sk s e el sl Jlesl i P(TE — x)
S5 590 Sl

il el 5 lolis poliiass pyms Al o o
5 ol Sl £98y D jgo 0 o ilide slaaly
laes &) Sl (ySee J5US @lge 51 Sy 0 ali
Joe SuSS SG ETA 00 5 solawl ETA SiSS

8,8 ‘AL?L}‘ BTA b_,y.,l., S Lsgl.i)’)‘ 3 eolazwl b

I3 O¥9)

Sl € 58,5 55 3 L ol adll
SISty )55, Jalge (595 2 el ol
ol S ) 2 slataly 5 S e oMo
plol Jole Vool Ko ol 0035 patin &ilge
Ao oo lis |y axlllas oyl

OIS 5 09 (s 4 Az gl b LSS Al e o
3 el sy, plgrear (Mo (85 Slaoly sle>
oL Al argi Ly sl 3 s o, L
5 (FTA) ot o35 5JUT (S5 90 oS 5 5/ BTA
s yo ol b o bl (ETA) slayg, e yo 5L
FTA (og, [VY] 0005 ey olaygy 0 g s
ly ol olasg, SOy Lailg,y a5 ol (SG81LS Jow
Ol e o LS s SO H0 wb slaolag, b
S el el sl S alabid ool )
(s oSt Jlin i) 5 ol 8 4l
19,0 5 035 gl atysS o ol olays; o4 g
Sy, slas; any yoxie wilgi oo a5 pablyl oS 5
Ol oo aws e )3 2l o se 1) wigd Jlais 90 ol
Sleslaiwl b Lyl Jle g baolosg, o bLS )1 o9,
39 o ool Lz OR g AND _iahais slaojlg,o
3902 00 P Jelge pgd al> o o cnlnly [VF41Y]

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


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

Downloaded from ioh.iums.ac.ir at 10:49 IRDT on Tuesday June 18th 2019

blis oy Codbss | S Jlixl P (B)

S, T asllan ol bl el e ¥ S5 32k
ane) ;0 BTA .c W BTA jloolawl L o
ao Lahe, (oines 9 0o P 5l Sy Ca e
0 glac Ll dlg o0 SaSS (] 09y o0 sl
NS e S 5 RS L) sl &S0 5 e
Slaiy, Jde BTA > Caows o s o0 o
slag, o0 g aes o i |,y ol slagg, 4 s
5 ol mlse CnSs (SigSz o] ]y Cenns o
S aiS oo pgal 4]y e gladely oud ol
At slag b b3l 2Uls Sbs; cnl sloca bl
Ll a0l slas ) slo s g Jloi! wlwl o
a8l (ol o Slae  Se5> &8lg,0 BTA ol Lo
5 e Sl S0 )0 (el Glapts
oboiee ) sl slasaly g alas o LS| (ioren
SFTA alo oyl , adls,s [V 5VA] dmo o L
e Hlon b S piiie adai 5l oo i o, ETA
A oS 5 eal (Lol ol lsie)

assly

2 ol dlagsy Glasedy (Dl 5 aslllae cpl 5o
Sl S slad C3 s Caand 5wl ad S Ll
slasling, 5 ()L slaslang) Jold 2w 95 50
Syg0 e 92 58 Fhe Jolse (plulid ez (S
Jslse G () slaslagg) o 28,5 )18 b))
Oldes § Sz o ibe aulgzl Jlge g 2l
ol 58 aw Giis (A3l gleolaygy o g (s 58
9 Tripping (s la> Sldes Jolis ol> (5 la> lles
=y SSE5 4«6, Glars 9 (gl Ayl Dldee
L Femly 5B B o Uas e o coled,o g8
Gllao abg o Slles ol 3l 5 ol plaasiis ;pa>
2305 o s BTA 6l 5L0 ¥ o Loy IS

Shg) (M Jloizldlad &35 e 5 51 Gy
Y Llg, g il slaosly e oS 5 5l oolanwl b (Lol
S0 e el e aalol ook aule Vo
Sloslaiwl b o S a4 s 590 50 4l slaolayg,
oz, Jizl ) o)leds Jaaz 50,8 s ¥ oalal,
Ol |y slag) ;o eal Glie 5 4l slasly,

...\.QJGA

5 Cidgo axLigo olonl L aS cul owld g5le
gy S aely 2l 4 plejen jsbay conss
[VE] 0510 0 o0 0,000

Jleiml aulbe 5 olwlls jalaiea, aslol yo
&Slye 5l S ;2 CenSL D90 50 45 plaasly
y9a> LETA o0 0gd Sol> cunl ((Saw o J S
ey )L 0j9> 50 (Shibee 5 (el raaste
0 g L Coy0 (gl (o0 S o 00,8
e g a0l slaslag,) £589 Jloim| (e g ol
Omaasie ) (IS glge 51 SG e el L]
[VY]OREDA .3 il ools slaolSil «(s,le> o
5T apeg po 418 )S &j50 slo gl Geizeen 5
O g 35S L Slallas aloml )] je8 S
Lo, qelwl jo o ad> 0 10 [] 00,5 ool
Jleil (Glos sloolayg, bl slaolag, o (ilate
3 deel dlang, Jloal colys o 5 shoe slaolays,
IO Y 5 ¥ Lals, i Lo ol 8 S 5 il 32,
o e el 52 ol Jlazl 5 (U e

20,5 dwle (Slaug, <350 LD F akl,

ool s a5 ol
AND Gate: P (B) xP
(AB)=P (A)
OR Gate: P (A+B)=P (A)+P (B)-P

(A).P (B)

Pana (B)=TT{21 p(ED) Y aka,
Por (B)= —1[1{2;(1 = p(ED)) ¥ ak,
Sais 50 03lg,0 4 (60g,9 sLaolasg, JS sloa5 ik
Slag, Loy o=l slag, g9-389 Jloiz| :Pypy (E)
And 5999 l_) grl‘a‘
‘s Lo ola—9, &5 3¢ L izl Py, (E)
OR 59959 l_> (FL"‘ \)‘..\_>9)l_|
Ei Lls oo 55,0 Laolag, olas, Jl=! P (Ei)
K= 1,2,3 6‘)_>

¥ ala,

P. (Consequence)= P.(TE) x [[}-; P (E)
lasly 5 G ,» olas ) Jli>! P (Consequence)
hol olys, Jlezsl s P (TE)

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


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

ws )i Gt 3 5 5 cd glaoly g sladyy e Jloo 5 4 je0

o vaan
oegyn ¥e oy ff o ¢

] |

Y
: e
R vy
?
Y
J.rice: | @
¥
e [—a
=2
Annular Preventer
Shear (Blind Ram
Paritefcement

»
F
z
i
:
4
L2 o
ey
7 R
= s cs B8
i

f—]

Ivf "), ve, ]
i

Downloaded from ioh.iums.ac.ir at 10:49 IRDT on Tuesday June 18th 2019

K @ —om
s o
% . ,[u e
e — s—co N
> 3; '"L ¥ ) ' co =
e : B g't , ails
e _J s—cu gm
: 1
Jof Lz
O L& : @
aats 1 e
o edims i (1321 g Bow-Tie Analysis al,5bs -V JSUi
(Jlo 5 polssy Jlnl) (Lol slaygy 590 50 4l sladlygy coenl lie 5 308 ) Jlaas! =Y Jgus
Sl (e Oljee M) oo Mgy el gl Jlil Gl Mgy Chposs g,
sy, Jleis sl olas,
s,
V/EXY . -V ¥XY. -y u.))f ]o91>u )3)93‘#‘ dUa> BE15 Y/EX Y. -V VXY =Y AJ)J) BEO1
Glis Jlw JE o
YIVXY . -V axXy. Y bl% 0952 d)L&> AL, O.ﬁl) BE16 Y/EX Y. -V DX Y. -v o) U‘“") BEO02
(Trip in)
vyxy. T yxy. 7 sk eebls Jhw sk BELT gy, Y yxy. F =l ohle s K> BEO3
(cproz YL Sy )
F/YXY. -v \x\~_" Qb)us)ubu.))f\JLngj BEI8 \w/vx\._" VXY -v 54)])&‘?&[44& BE04
(e o Trip up) N
yisxy. exy. T ke Lol cabe (955, BE19 pyxy. Vaxy. = 3 5kidy, 4Y 4,  BEOS
o5 Trip uple; oli> W5l
v/exy. Y yxy. Y Sopl Pbj copo by BE20 ey, = Xy, 7 Slos s 2l BE06
(geos s YL (Pump Failure)
vexy. T axy. TN sk ggp e le dd oul,  BE2L gy Y vk T B e pa5 BEO7
(Casing Trip in) (Power failure)
YIEXY . -V A%y, =Y w% 59; ul}(}b‘ 2 s BE22 YIVXY. -y VXY =Y (oaaass )D uafu BEOS&
Olos ey S S
vexy. TN axy. 7T Ol e @pSoinl pls BE23 gy, Xy, 7 s9lnl slas BE09
Ol

oo BTA a5 ¥ o jlocs JSC :lbao ¢ Lol

Y ocie 8§ by o b wlagg, ooy s
Sl et Soa b g sl sl 5l J S

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

\A!



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

Downloaded from ioh.iums.ac.ir at 10:49 IRDT on Tuesday June 18th 2019

hlSen 5 ol oljpe il

aolsl =Y Jgas

yexJO 0 ax00 " Slge jlade )3 las BE24  quyxj0 -0 wx[] S li> Jbhw g5, 5»  BEIL0
Olows & 04543151 Sl Bk b Wl sk
v/Exy. T oxy. T Mo dpsle p s BE25 ypeny, =T f/yxy. ¥ S b g9y 552 BEI1
30590 Ologes 355l S
Casing
vexy. 7T axy. T Gubilglew sgie BE26 pexy Y yaxy. T @l Jke ploolgl BEL2
&)las W5l
yexy. Y AXy. T w=sFloat shoe BE27 v/oxy. 7 yxy. " 8L Ol s dgy9 il BE13
Jleo &
vexy. 7T axy. T oesFloat collar  BE28  yjoxy. =7 exy. Y gpSejlsl ojee p s BEIL4
S5
(Jlo S5 o s Jlanl) (M (5008 58 (bli> clovayY canss Jzsl =Y Jga
Jbeas! 50 (Safety Barrier) gl cioy  glosjles  Jiol liwe  (Safety Barrier) gl chwy @l oyl
v/exy. Lower pipe ram ¢l o, oyt o viexy. 7" O s \
yExy. 7Y Shear Rame.iis 68 jo, oyt 4 yxy, s b 59 il Y
yxy. o b )b SN \ v/exy. ¥ Annular Preventer . ¥
Vaxy. ™ ( Casing) oly (s, 4Jg) A v/exy. ~ Upper pipe ramvy je; sy ¥
(Jbo S 303y Jlazl) o8 550 G Jlonl g plaSy olis ) Jloml ¢lysb oy a1 ot slags b =1 Jgo
jor S Jle! Ciq Ci3 Ci1 Co ¢, Cs Cs obs
obs
vaexy. " vaxye Tk T yaxye TN s T yaxye Ty T ey, T Jle

s,

yo ol g laasy ol o ddge b cunsls b

S 25 Al g Cxy
oz C3 50 ppw i Al o S ¥ USS @ axgi b
o L ade YA goomme,0 wls las BTAR S
ol ol a8 sz Lo Dhew olas o (al dlasg )
=l Sl FTA hg, 330 Judow olly 3l S
S8 Eiillas g (cwy 2050 5 Slalllas b aslllas (]
sz ez LS g oIS 15 dsllas o .85
390 0 olz Gldes (g,lax 51 4y LS ooy e 3
ab olag, Ve OT PRy a__’;}lo),; gy
aS aslls ool g lax 5B L s cel onds Hlulis
ls [A] o)l Slstren sl il olayg, VY (6lyls
olis addllae cpl 0 (V Jgoz) Las ey oS 5Ll
5o ,Lad g Y 4 09,9) :BEOS a4l slaslayg, a5 olo

sy 51 SOy casls Jloio| sl g 000 S
(Slales LLadjl plasya (ol JUsd Coglsl 9 J s
gabgie JSldes o 8l eyl lLaas, Ll
OREDA Laual, ;o oais adl)l slaosls puioen
slaay cusls Jliz! Y Jga [VV] ol oola!
A2 oo sl |y Dl goaisS J s obla>

L ol slawly 51 S e olas ;) Jlaisl aslsl jo
g Ll ¥ Jguz 00,8 acwls ¥ alal, 5l oolaiul
g plaS e sl Jlaixl ()98 0oy 4y i
ol |y wle yo olhed olas ) IS Jls! uoren
.J.(bb(sc

slang, Co 0 g las o 0 oS 5 LBTA 4l 5o
B Jdody asas 3590 o Sledbl g 9005 e
@ Jelge cunl azin ¥ S 0 aS A e L 88
6@0}‘3)0 9 laasLs la o‘ﬁb L;v@‘ Qld.is) OAJ')S»‘ Sg=>g

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


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

Downloaded from ioh.iums.ac.ir at 10:49 IRDT on Tuesday June 18th 2019

sl Catio )3 55 5 s slnoly g (sladay Jle Jlod g 420

=l 50 oad b OVl Gglay ol
o=l o as ccul ol ol adllas b 348 Slallas
L byl (o g g k> Slles alise slojlé anlllas
bl Syse SESE 4y (M) (hol Slag;y 5 35 503
Slaggy &350 50 5B e sl aly slaslag, 5 a8 518
slass J)le an el ouls ools lawy BTA ol S0
ez g G Sl 5o LS laly slaolayg,
Aol 4 e log lw o (J S slaasy slass
aS alie Oldlas oo b annlio (o asllas ol ol
ol @SN 6 la Oldes 158 SO gy LS
ooy, (58,5 L o ien (ol 009y i
3 VY lools viil) Koyl (oo il aiile
g_)L».l.o..C 9 (wj)_m U‘A_A.o Lcheol_> 9 ul_i.5 ya
Sl e 45 (Glsl S 0 ol o) (e 95
Dol ) 6500 SIS Wsd pligd A e
il 5 ol oL Sl gl 4 4
o lad Ay 4 0959 e 5l Sl las adllas
LS)LD JL—MJ l) oL’> WLA.A uo)&)., 9 6)L9.> u\.a)l.w
Ot e Olomedan (Trip up) (0 SYL Ayl olej 5o
Bgeds (il 5 (dhew ol ;o 6l 4l sla ol
P =5 Ohed pee oo 3 Mo 5
5 ool ylg—sca_ Blowout Preventer (BOP)
3leaiS g S iy S Gloa Yy iage
U NIRRT WP LES FVIRN VI UI  FUWRR Wy PR W
et S5 9 6Kl (lolid p S s el

9 Sl GlacuSs ol yoores wadoly Jle
oy bl i (gun] 3 Sl el &b

Ayl mlio 4555 pl jo Wolg> £4ds 5l (6 Kien

9 e silwesls 50 (Somls iy slace Ll
[COR R =S slrools 5l ol jlase fous
SESS ) Samb 0%, @ly slag b 5l (oS
o Ol oo 50390 San; B 5 Al sl S5e

] «S)QJJlB 0)9).:
,JL:T LgLﬁbu'Lj) 6‘)‘?" as ol uL“*-’ axJUas u-" CJL..’
Sy o e ;0 BTA Seul (g, Jud 5l S

JL‘_.»_L‘,\ ol> cwlie 55,55 1) :BE19g (5, la> il
Voo Jleal L cus 5 4 (o,S Trip uP_QL“} 4o
slolag) o 3 Jas! o i Y. 9 V/0
L s bl ol hasidls (0w 59 50 S5e (IS
Majeed 5 ol;S1s Slalas 5l ooslowoas gbs
Ol (e [Y+ 48] 0,0 & @llae Abimbola
5 0ad Ao (M by Lol o\q.;‘i{ S Jleisl
Sade cplaS wel caws @ (VYY XV e ) addllas oyl
3 Majeed Abimbola 4 ol;SLs olallas L Jlos]
IYV 4] 09 Sglase )], Ke

bl = Al slaslang, 51 o e Coenl Gl
ol 5o aS cewl sael V Jgax 0 FV g, ) alal,
Al jo Lady anY a 09,9) :BEOS  slaolag,
3 Jbw Lols cculo 0,56 5): BE19 (5, la>
Trip L 0,5 YL alg) : BE18 4 (yo,5 Trip up .y}
shls 4l slaslang, G 5o @ oS Up
ol Slacsg; 985 5 3B (i 5 Coneal (e
il oo

o 5 4> 5o s BTA ol SLo ¥ S5 4 4295 L
30 5, VY g amme,0 a8 ol lis slagg, e o
5 S sl Cabye b enSt hlisha ol
o gyl VoS &l 09y 4 ilgs o Laolyg, JIgs
) el sy i gyl Vg (98 ooz &

s Gy b Gl 51T Jguz sillas .ol (dSol>
i e O3 sooliw 901y o2yl ()98 @
6‘)‘0 613 9 C].l L_;u 69.3)1.«_»» 9 J‘n.\_>") JLQ.A}‘
Jleis| o> L ..\,._wbw olas ;) Jizl 1y pieS
S Jlet Gl )98 slos; )":@ slog ;L
u*-‘)‘u-‘*’“-““" Cewd 4 Y/AFXY - ol> oylye8
ES9e an (andis) Jsl 4o (hed JyuS sl Y
Pl 5 l)s8 i guzeo 0 Shes g (M
3o |y iy y—oge Blowout Preventer (BOP)
Olallas b zolo pl il ;68 £43s 5l (6 pSien
A adllas ;o .85 |8 cillae g (w290 )
Slangy St 0 i 5o gl g dels Ve ) Sen g
ohsd olas, sle Jlaiml g as olulis BT/};
30 Cpeizmed [A] Sl 00l dloxes YIVOX) -

39 g9,w g aly £ )L Ken ¢ Faisal Khan aslUas
ouna=8 3 a0 BTA Jogel olayg, o) i

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


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

Downloaded from ioh.iums.ac.ir at 10:49 IRDT on Tuesday June 18th 2019

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. ] 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.

)i Caio 8 5158 5 ek ga b mlio
3 BB 0,55 osloul cgr osllae ol oy o
izt s 3l (oS 9555 ¢ B0l g989 e ko
5 G Smian (e wgllaols slaslag) g4-3g

Bl (S, ralS gl S ok g Solg>
Aol

S g y3 0T

ST o)) sl 5 alaie asls LL 51 e o)

Olied S pale olKiils [0 03 (g Lo o]
L SRR Y VTS FR VRN L S CEY Y SLIW PR WP JE 0
szl sty )3 a5 SLS ples g Glnl )l (o
Soyad g S JleS win S ) Ken iagh ol

“-‘5)91«5" Jox

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. Liva 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

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


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

