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Health, safety and environment risk assessment in gas
pipelines by indexing method:case of Kermanshah -
Sanandaj oil pipeline
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Abstract

Background and Aims: Using pipelines for oil products transportation involves ranges of
safety, health and environmental risks, this option however, is dominant with numerous
advantages. The purpose of this study was; relative risk assessment of abovementioned risk in
Kermanshah-Sanandaj Oil Pipeline.

Methods: The method used in this study was Kent Muhlbauer method in which relative risk
was assessed using third-party damage, corrosion, design, incorrect operations and leak impact
factor.

Results: Once applying this method, collection of required data and performing needed
experiments, scoring results showed 96 risk segments along the pipeline length in which lengths
100+860, 101+384 and 103+670 had relative risk scores 9.74, 9.82 and 9.91 respectively and
therefore these segments were identified as focal risk points and priority for improvement actions.

Conclusion: Regarding importance of pipeline failure, inspection and regular patrol along the
pipeline route, precise control of cathodic protection of pipeline and using communication
technologies such as SCADA or optical fibers along the pipeline route were amongst the most
important control action suggested by the study.

Keywords:
Environment, Kent Muhlbauer, Pipeline, Risk Assessment, Safety

1. Dept. of Ergonomics, School of Public Health and Center for Health Research, Hamadan University of Medical
Sciences, Hamadan, Iran.

2. (Corresponding author) Dept. of Occupational Health, School of Public Health, Hamadan University of
Medical Sciences, Hamadan, Iran. Tel: +98 811 8255963, Email: iraj_f@yahoo.com

3. Dept. of Health Management, Faculty of Health, Hamadan University of Medical Science, Hamedan, Iran

Iran Occupational Health, Vol. 6 (3). Fall 2009

=


https://ioh.iums.ac.ir/article-1-221-en.html

=

==

/=

W/\/\ﬂb Y o)w‘9a)‘53 UL:}JK 9 /'ly ML-LRJ

L g 5 b (o o § 9 (wod! (b ling) S 5 U )
i — oLiilo S i Alg) 1 69 90 Ao 5415

T Souellay ‘V‘aléd.w zr “oaljmw

AN/A/ V2 Gy g 6 AAZAINY : il g 5

o>

L JUsst g, ! ¢ 285 0lge JUas| boglas sloolarwl ol sblie 3929 b 80 g ddo)
pll jlus . canlol ot 15 Jaroro Cann j g Sooal celldgo (slo St 5l AL Ol 0
Al o it —oliile S cuis alg) Las (500t 3l st | oand Senn o2l 35l dnllae

Age S gy dndllan Gl 50 03Laksl 3550 Se y Sas padhe 9 (L)l ! fgmy 95
(S5 LU (ads o)l (i el )l gy (bl e (g Se; GB35 (el 5 052
09 (56 (2l it ygT 1 g Cenw 0L ()10 2050 ¢ >y

SligbejT plouil g o 0ls g ledlol (6,591 maz 5 2L 9,531 5l oolaswl by : s asdly
30,5 gl las Jolo 10 g ;0390017 Sluwlidh oo Seug ;D pod o2 jlstol ¢ S 3 90
o St Sl o S a5 A AP 410 g FAF 41N Vo 410F (Lo 20glS oo 1l 5
96 et LalaBl Lol slgislel s pas Lol 5ledailS ylornsd. Y 90AY 2.2 Jolae

5Bl e dnlan g0 dlg) ad 13 53192 9 51 (6 paSitn Sy S (g 5 A
g o SIS bl 3 Lot 80 J 5 il b s Jsbo 13 el 55 <2
s Jobo paliyar 10 (6595 uad b 9SCADA yalii wlin 51 ol (6lgatommnn 3l 03Lisn!
dgranlliae (ol 50 (S oLty (Rt

VYAV IR

PO e JBAL, 3 gl ans jo JUisl
J}b;@bdb)obysﬁéﬁ)u’(wu|f;mo
LaS il o yieglSITADe (925 SgiS alg) boglas
a JUisl alg) bglas Jab ayax sl = 4 plos!
L] ot 53 by Alg yiuly3l agLS WESF
S el odzeio Yl 00 S oolawl 4y ylgs oo
Ol 08,5 o)Ll 55 5k ol JUl 5 alg) gl
Slagle JUiml alg) bakas JyloWerrs 51 iy 9l
S 03,51,8 5l oo ;07 09u> 50,1009 5 SUdas

3

LYRYT
oz oyl 5l (souitig s g 55 ¢ i g JLi!
A5gSl 4 Sl oolo Lis lg g by )
9395 > IS g 2l ge 99> g 2 0gMle YL
obasl Bl 3l Ly S 5 ol las 352
gl bglaz 3yl 5| JUl g 009:3 48 s 39yl 5o
(o JSotn (il 2 Gl B (612 (orlin J> ol
gy Ol sl eslamuwl o e dy [V oY N ] ol

[ Downloaded from ioh.iums.ac.ir on 2025-08-23 ]

Q]Mu_{&ﬂﬁjlﬁb&;g\.} &&\A@Jrﬂ&@@é}dﬁ;ﬂ)@&uﬁ@yﬁ&.\

Emai:iraj f@yahoo.comglies i esle sy o mtin pae (Jstasoiting 4) .Y

Olben (S o sle olSils tligyple Slidons 550 5 ado in yie T


https://ioh.iums.ac.ir/article-1-221-en.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-23 ]

Q‘)M5 aél}d.o.'i;uo duxe °

‘,h;m_:jl.e:..i

Sl S

foaze pasld

b e ol S gl

b pasls o330 3 Shae

Ay g, (5 LSl S

P2 aS Cawloayd,S aloul Lo pdaws 1o (5518 slovs,
Fabl 083> B slenogastegbilie glilo Sy
caS lawgi a5 Seun ;) 2, daos gy [AGY
i P cwload Sl g S5y 7 b pldge
Caeballoe (poan dS il o dlg) bglad 13 Seu
s Cois ldiz (6l a5 B Cawl 00y )5
Sy 2Lyl Ghe) Rl Sl 393 4l )
gl oz (ool 245 (ootes Slptdlad g Ll 4
L] 054 o0 0010 (goae Siljlel (sl HIAS,3U
OL&.‘J ‘)3[*:}3" .Ia..wy 0 d.jbl st k.imi) Jd..o
o2l lads )0 |38 sla S als 5.8 oLl
[3] Ceslo3gal wal 31, alg) bglas s Slac s

CuS gy ol dol JYs dadlae (pl )0
a5 00,5 o0 3l By (ol STy 4 pldge
A& ey e (69)lg0 2 (g5 (oo Ll (52 yotes
el g (b Jelo 942528 (09 o)l e M
.o;o)LxZ,IQT

S by aS Sl odgy ff Bas dsllas ol 1o
Sfoalazal b o - oliibe,S s alg) bas Sns
LOlg (509955 )5 pldge CuS (golgiin b9,
sl 33 Sagd S0 axdlae (ol gl 5l oolatul
20,50yl )l yodlgd las e

W2 99
s Sen y o e )0 b))l ol e (S ek
o, le AT 0Bl o Lol al o Lz oLt alg)

g bglas 51,1 | 513 B Lo o1, ol g2
o2l & poge Coodl Bl 4y 339l (oo Jiie
(g bglas 0l ds bogy o ledlol calg) bghas
Joyl59 50 o cdlg) boglas sl lol lawgs
[Flogs (o0 59l oz 1S ol Jiig

Br 3 JUES g, ol sl 5Ul3a 0525
YU 0y 0t ool ot 3 S 3 sitkisee
o gla a5 bl e Blobio 50,55, bslas Jslo
S ol calizioslge £ 55 e diS oo 9.6 LT 5
ooz o515 e sl e (are Ca
5014295 BB Slerond (Sogm b bghas I b
3O lise Golg> 59,0 A Cawl ouls ey oy
oo (6,1 dxz s Lol U Uizl alg) bglas
RERVHEH =N NANE N IS
g bglas uo )0 0dmo BSlg> (635 50 liwl 4y
gl alg b | St ogSLe S aii L]
Wy I S ool - (ke i s Jlas
e g OS,S = ol e ases,9l,8 il gl e
B o 0ls £ 55l 8 g g

9O J S e g aalwlids ¢ eyl 5JUT 51 B0
J= e soled 5o Jgu8 JB8 o U Ser ) (5951
&S Sl Ol poni g (5510 0 |yl > yb
RN OE FRUNE OMETIRRR
[8]00 5 e can;bs Jle

O97ed 2B g, Ladg bglaz 10 Senn ) )]
9FAULT TREE/EVENT TREE ANALYSYSFMEA

\Y’/\/\J:.)l:' Y U\A..it(?@)}é UUJK 9 /'ly ML.L&J


https://ioh.iums.ac.ir/article-1-221-en.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-23 ]

gyl shaesa cann e

shizel -=¥D ol (gloyeSe
shiel ==V s

jlazal + =3 zee s

kel =YD kS 2l
el <10 oo bl g oS
slgtel +=yee Egae

b ol gkl gz =Y Jgar

B e M35 e Il (50
el S, o &SST 51 oy \gSemsy ) ¥
lyadgd las o LS ; gl p 0l ;8 L 0018 g oy
el dlg) laz 5l ey 00,5 (b)) (lgd (o0
OALS uSain 4S8 gl oo Gyl Gulg Sy
Lo ,Shose Sleidladg () Lanzee () 352 g0 Cpndg

8L o0 O (6l

3,30y bglaz ool 2Ll gl pasdlas (ol 5o
09y Ol y3 [Flabostisnl pldge cuS b, 5l a9
Wy I o) 18 cates Slgillad 5 b5 4,
A 09 oo 0310 (goae Wiljlial ol HIAS,3U
9 7ol (oles g a5l A5 1o (5145 (g1eieS
LT 51 <SG o drgouu b S s )5 (oo (Sl piio
S ools yulwl pe o plaSogd o0dld oo po
48,5 PS5 g digen (SWgLad Ly 5 092 90 (5 el
]

() JSCi) oolazwl 050 dite HLi b oluw! 4
10 el 5y (S50 jo dnlllas

T AL s Y

w)ébd)b).:o).er:ua}LuMme
e g5 B dpusline. O

Qi ol 58 12 ¢ (6,135 0 0l et Ay A g5 1y

¢4J9J,b.5}| WS ).Qé')."\SML’LgAC\.CM 2
el 900 Jdd (oS (Gl dy (o yla D0
Sl oo Glwl 1) alg) lad eyl 850 4,0 (55
00l 8 slpas Ll 51 S 2 sl Lixo yjoliloal
oA ANV B Jolaz o antlacailS iy slajlé )0

!

\Y‘/\/\I:Jl:' Y B)LQ«.:\'(?O))J wwjb’ 9 /'ly ML—L&J

)L‘:"'i =Y L-Vt':’y S L.b"'b'
)L.:.pi Y Cullad a‘&w

el o= oo g 59y i
el «=N0 dg) bt s oleils
el --V0 h9es P
el <=0 ag bt &4 s ools
el <=VD 1558 CuiS

,L“’! =Yoo Fgama

EJB sy T Jolge (L gt jltelogi =) g

)l e 1 Semy (lan) Je (xS S
5198 5 kot 55U 3l (sl s goo dlg) lad S
Slplyog>g0 sl osls g ledbl b, as ol
odlatwl 3 g0 g Jas SG )0 S, 7 gl i
MR PR

63 03laTim o3ls (s 63 5 (651 gar X
0310 de gozmo dy  Atie A5 Cewl (Gl duwg L old
Joe Jawsgs oolituwl g yilg> oolel dS 098 0 ol
bl o0 3

ASST ot e G5\ ol So S\ 2\ g T 0
B a5l 5] L S Jolo 50 el S
5 ol b orblie 4 4yl L sa i
L (Seligd (g dndal ) Sy ) ol Slaseioe

Il aslbes S LB Ohadayalg) las s

el Y- S35len jl (b (S35
el =0 lgo L dzlgo
Hesal -=¥ a5 Ol eg
Szel oY il @l
el =¥ B3l (5285
el +=N 03518 (5385
shizel o= b cblas
el o= O o 25 (S5t
el «=12 S Sw,e
el <=0 Sl (5,95
Shzel +—YB Sl bl
jhal Y0 Ayl Jhdy
el =32 Egoxe

oy AL gailel oo =Y Jgur


https://ioh.iums.ac.ir/article-1-221-en.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-23 ]

Ob&o.ﬁs ool}M duoe o

kel - =YY 03g),8 3l> @l bols
sl ==Y 03,518 (yaye bl
el =¥ L e
Sl - =¥ SHSn Gl
jlel +=Y e Conj lams g Cona>

Sl S B g leitel 09— 0 Jur

gol> Ol ez £ 63V Jold Jguame Ol oz aS
DBl (o Joo g pe T ok sletel gosgr pae

(D) Lt ke 5 (LV) G5, 5225 0 s
Jole 90,5 (ool e iy S Oy g
51 elyls A dy (60 el by 3 (R) a0
03,5 s dumlo Y dlobao

(Pop)ég,xa?pﬂjs—\

(Bnv) clasors Gy SUa>Do- Y

(HVA) Qo | >lgi- Y

R =Pop+Env+HVA (V) ddoles
Olilatel gallas a5 culls dxgf Ao 'yl Ay 0yl
i g s S 31 oS 538 s al
O3l ey lis cud Dol 49351 (gl iy Ll

el I Sy S g e

Uz sl phas -l
LSL'Q'SJ"ﬁ ¢ Ib? MLA U"‘"‘"")b 4».]5‘ )95@
‘SMJ))J)QML"SOdJ?Jb)OGMJ-Q}JM

09 )18 5 (paia g Sl Dl plaz (o

s>l s
JO e o2 9 )5 Jgaze pp dg) bglas o
AS;MsGﬁmwjlj‘&waM'éLﬁo)ls
.&O;sasm)ﬁﬁgﬁsng%mébébb}
fb Cnin 61).» oy 4.;..9).,&..: (5"’"“0 u»l.a_ndo
t B> gl o cblas e ol jl Y game
‘Lgfmdwlulj.]ca} wu|w|ﬁ.Ml¢‘_¢cNFPA
jlmo&)oﬁlﬁ)@olywjéﬁ.&iumﬂj

b dla oy Cuupl (653 00 a3l \

Sl =¥ s ollis
jlezel ==Y T
el e=+ ol o s
el =¥ Slge o]
el -=¥ (g2 S ) o eyl

Cibo dlsoyd Cunydl gy 0500 asld Y

jleel ==Y il
jletel ==Y Slge
el oY Y il
skl ¥ oad Xy S
jhezel ==Y bl
el =¥ (Bale) gy

ooy dlsyayy Cunpdli gy osp pasls | Y

jael =¥ ) sl Iy
jltel - Slolgl /o oals (gy9] gaz 5 oyl S8
shael +=¥ g lyles
skl =¥ ol sl iy
el -0 o g oyl
slasel +=+ hisel
Sasel -5 Sl glallad I oSt

ol Al pepy o il gyl oppn pa3ls | ¥

el =¥ (5l Hie
slezal - iy ey
el == JLEEULIE

Cewyob (610 o pgr > guis il ogi - Jgo>

Slpazrlsy diwlne ogons il wod (glp

y 00l 350 Jguol py iy ed ol 8y

B0 o sl et Sl as (as L Al
RUPPPTOWR VRPN EPRIT( 51 PO AT TCIRWS

(1) aoles
Js.«a.?bc).'a? :PH
ORANTIILH §
)L,::;.;;‘al:D
4.?"9AJALC~R

\Y‘/\/\J.:.)l:' Y U\A..it(?@)}& wwjb’ 9 /ly ML.L«&J

R xDxL x=LIF PH


https://ioh.iums.ac.ir/article-1-221-en.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-23 ]

gyl shaesa cann e

sl el las — il
szl -—F Juesl eulls (NT) a
el ¥ s o251y (Nr) b
Jazal =¥ Jyazs Cusw (ND) c
sl = (RQ) gpoze s =
{;t::,,'l- Yy Egoe

>l plas guss bl -F Jgus

S W tol ) (52 ptog 3| Koz 90,10 dy
JA‘j.C Q%JZ.Q.Q{A .ML: <P J)B' O 9 Q‘&A
a5,ke s Vgd dlg) bylas (Se iz (59, 2 5,30
(S e e sl ) il (oot LS
g Syl 4z )0 9 (§HISL Gliae etz
3,105kewl olul 534S 1> des (135,30 elge
sy 38110 5 S Jles>IASTM-E23-93a
Oyl a0 galS g 6,135,051 LU S s
>z bl p (o)l ogzmi -l (oo Gl
045 2BL (o obj)l sl peste sla)S el 5l SO
bzl Bl Y Jgaz oll 1 5T ailgs

Jopazo (SS9 ;LA
263 el Ay behad oud o, Olgie
Jeol bl p.ojls i adlaie Sl bl g y laoro
G adoaon dlg) jloadz )l Slygiome « Seliydge i
OPB Gubo y -died (5L (655 mlaw LSO
(5o 03Ls (oodai (o AlBl Suely g (95T
O gl Jare 4y Olge (po5n 5 5 GRS [l - 09
SLisl ol 09l )48 1 Jolad aSAl>- B asS o0 )l
(o) ) Sl e sz Ll 92 )d WilgS (o0

O (o0 pildy jriddogpe ylasadlo

ooyl yas

3J]AU‘J.~A4JBJJQ>U|JJ4.>Q.»J%A¢\>]S|
aybog)aguqugm}l_?&mu)jl‘sauﬁ
EelyaS sl oo oo Ol plad (o ylad S0 6 o
b AT Aigd o 0l Sl g pee Jobo oS
QYMle&m);|)o§&}hwjoyT}|
wLw‘).a).».‘ol)LJ QJ‘LSM)L“"“d w‘d.jj.j.b?)‘
Sl e ladg, a3l codle )34y oy 48T ylas
Oy 0 Dge e 9SSk

o & >

9 (gl C)J)‘S’.;L; 03 Jba‘;ﬁ' ij..o)‘d.ﬁ,c
Ll 5ol Dl o8y bb g ol S o)
Cemang aS Cw! L)""L”‘" ua‘).’ 6}») oolw MJE
Bl oo S e o3l b cewliie Hlas ddlate
@UﬁMZG@'Gﬂ)}'Q'ﬁ@‘)&&J%‘“‘
Cawl ST jaids g ynd Loyl L cadg) LSl )
SO L8, b Aresddayly siiddlaie . 8) eSS
Szl 8,5 8lge ;0 S5 Sybo .o loadgloslgs
Bl dlge dy S (6 ydtins a8 plins 5y ytansS

oo (8IS Cunglia 20> (Toughness) 5.
>7 A AR /e 7 b <i¥.
Y /o Vo Vo \ PVC o dlg) ¢ bl
Y Vo A1 \ 3 e el algd ¢ il
A \ \ \ \ PE,APISLX60 b (s3¥gs (gl dlgl thawgie
\ \ \ \ \ A53 ,X65,X70,X80. cls ag) YL

Sl yedte Sy (i)l -V Jgo

\Y’/\/\J::'kf ¢ra)w‘95)}3 wwjb’ e f’ly ML\.L.M


https://ioh.iums.ac.ir/article-1-221-en.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-23 ]

Q‘)MS ool}M duoe

33k 090 SlinlesT aloxil g e 0ol 5 ledls
LAYA+OY) soglS oLl Galgh bas et +oe jzagls
1S 8 Sl s ol ) b 53
Shel PN jo (Senlins (h9,) (S5 Loyl
Sz ;0093510 47 il amw S ; Ol yod 20
Ol a5l 0ys,S dlg) s Jeb o
Syl dlgd bghas clakad Lol 3l ases
o FEALVS YFO+1) oo taglS olds ilaad
Oladad (s ageo SO)85 aLi e jlog Ve +Ae
SOFDHIY FYY4oF V)oY ol taglyS folds
a>Ls 1 5l oladad oy 5 ey - YAV 414
NAZESE G /X FARIPIINCINR SIS
S0 o VAV )+ g FoF 1A OB +1+Y FYY 41 F
Sloidn Sl oy ;0L 0 Slhas a>LisolBayo
Sl y0alsS gy 031031 Sy 4y g bglas Calisee
JUSTICKTR SYeT JESIUE LY W LYW SRresne
laad (g3 e S o ¥ allace 5l o0lizasl |
1009,5 Ao dxllan s yge dlg) las Calises
30 dxllac 8 g0 bglasd Oilalad 1y 5 Sy 5

2L Ll g lexs L

Lghs ekl gl a5l g (slpeasLa urni b
(Y) aJolao 3l grmd S jltel caxlao oy g0 4o
RV PPSTCOWRY

() adoles

R, =\(Fy + F.+ Fy + F,)l/ F

ol A 0gd o atie hewl Sl Caglgl calg)
SrYboyes glloaS bglas 5l Sty ;045 ol S
}IW.o.;)cfs,a)l}@)&al[auélc,ﬁjgl)omu
oobel 1 Mol DlelaBl Jlo g gdgl slaeidu (s
Oy guo il 9w U (6510 30 12 ¢ (S ybo e ( SS,95
a0yl Gali8ly Jol i jlez jo e oyl

Ogddlgs s

-
v

2L

\J

=

RGN FRWEW,E L B PRCS &
S8l &ez 9 slp)l hey 93l 3l eolazl
b asld uasls uasls uadld Olus adls Sy Fagls 3,

iyl o3l 3 Slac S S b ez s gl Las

Y¥/Y £Y/0 ay 74/Y0 oF 9/4\ Vo YRV \
Y¥/Y £Y/0 ay FA AL oF 9/AY Yo V4TAF Y
Y¥/Y £Y/0 FF/B PYIVD 7\ /vF AEEE.Y Y
yem 7Y/0 oy L VA L] or FIoY FY+000 ¥
Y¥/Y £Y/0 FF/0 #EVO oF 9/F\ o+ ALY [}
Y¥/Y £Y/8 FF/0 FYIVO or 9/FY Yo l+r QA F
Y¥/Y £Y/0 F1/8 F2/0 &b /vy AR T8 o Y
Y¥/Y Y10 b ] tad 7 /4y AERER LY A
Andin £Y/0 oY LA VAT of 17 Y QEVAY 9
A din £Y/0 oY #_/Y0 &% 17 ARL EA " Ve
Yo Y0 oY FEVAL] o 0¥ Ve V+OFD &
\ndin Y/0 oY 44 oF FIOY VeA+FF \Y
\ndin Y10 F1/8 FE/0 &b FAR] Y+ Q4+AF . Y

e o515 S bl A S

\Y’/\/\J.:.)l:' Y U\A..it(?@)}é wwjb’ 9 /'ly ML.L«&J


https://ioh.iums.ac.ir/article-1-221-en.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-23 ]

gyl shaesa cann e

Ol adls uasls uasls uadld Olus adls Sy Fagls 3,

s Canplinles  (2hb S b ezl g 4yl s

YE/Y Y10 oY #4770 08 48) vy \
YE/Y $Y/0 oY VYD 08 YAY  VraE |y
YE/Y Y10 FFO PYIVD # AVE VeeaAse Y
Yo $Y/0 oY $4/Y0 ar FIOY Praamd ¥
YE/Y $Y/0 FF/O PEIND o YRy Yeesmdr |
Y¥/Y #Y/0 FF/O YYD ar /¥ AERERR V.Y F
Y¥/Y Y10 1/ FEI0 <1} vy ACAFR N 1+ Y
Y¥/Y Y0 A i) 7¥ #\ /1Y AR ER L . A
Yo $Y/0 oY #4/70 o8 g5 VeavAv | a
Yo Y0 oY #4/Y0 o $50 MWaavee [
Yo £Y/0 oY #4775 sr FIOY  Veva8d [
Yo Y/ oY 2% o FIOY  VeAsEF |y
Yo Y/ B0 $5/10 0 ZAANEER R PPN O (Y

gl gl lakad ol 2 (o S )= Jgix
cond algl s hdate dzgs Sllas ol oo G A g Sy

LBL ey g o B cdallas

s e bl 0 S Lased & e ow)
O 334295 P Sey 51 (S (o052 9)90 4]
LB g Bl el pogas (nl 5o -l 2>l
ot slardlad as Wilos )57 & IS YA Jlw o
Caely ormss S5 Uil algd boglas & jgloxa 1o 2B
Oezed [V ] cmlond algd las 4y au ol Oyl
Sl as Cawlo S (5158 Yoo A Lo 1090 SSL
o138l Easly WilgS o g a0 EJB Laded
L S8 ,0 S le Sludl Cores gl p S
N

g I i BB 13 (53,55 (AL o)
O 30 (P P Sen 5 3929 SILES (o) 20990
oY F L 0 ) So 5 el ensl L
gl oz ;5 ali 9 p Jlea| (5995 a5 Wilos S
4yl 4yl Gl joofag ]y (xlaws 5
axdlao ol )0 .08 oo li8l a8 8 Gl
JLoVee sl 10 ulg3 oo 59,55 45 Cawslodo L]
adgl Jlade iyl gl Colns (618 0 2 ol
LIV ]ars jals

oyl ) 5l Gl D) lee Seuny (el )0 b0 pate S

\Y‘/\/\jﬂl:o Ry o)w‘?a)js wr[ JKJ!P uLL.p_s

55343 514050 Lglas )5 Sy oS (U3
0790 (o5 (i)l (g S (Jolane pf g (g5
B e ld )0 g LSl ([F] plge oS
ol g3 a1 Sy, 0y 5V A5 alg) a5
Seaulad o )l)ls oy g Hhdvaie gyl aslosls
Sliwly yo0auS dgasre Jole god; 12 g yloydS LT
Ol Il aiua algl bolasd o8 S g Jogl <5
oA A5ls Jele 9ol yaila, JBla>ay )8 2w
Lasl 28 9 Lo il JBlas 4y letws o g wiee
28 S0 B (eaS 3929 (2l 1 100)5 (o0 (o
30wl i 35 1 5 cewline Bl cpl a4y s
oBLis Ll s ilze S )b s
gl lad g8 g Cand bl Slwl 4yl )l3g00 5 gulis
985y dalin syl bl fals cgar g audl o
O &S Al (oo Y ANl (g ymyb
el g S ) gl 1B gy, (5 ymlie
b (oo Sol
SLeS 995 Jglaz 5l onnl caway gl ax S|
O5e e kSlogo ) Ik J5bo 13353 5 cinns bl
g 0] Cawdy (g3Ae Ol pois el 8,8 as s
S (S g paslg daly Sy ) ilnal ialS


https://ioh.iums.ac.ir/article-1-221-en.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-23 ]

DU ) olgond g Algd ad z 5 38, G -
EBgor DB, pas« 0l sleS (223 Jdo Slikos
Bolio 1 352 SROW 05 St g s

Ry ol yalio lelstONE CALL 0¢=gpde-
(RyeS g (1) aS algl la> oo S)le (g9,
g & o Cnndlyl oo Ay 50

bglaz L gl ;0 p)¥ Olduged Sg>gpie-
Silge sl 0 pa Y jglredl gl lasgg 0 JUi]
1,5 Ts

L JORPIPYES RUSPIPSIE @S JPUKP SU
O g ljlatel odias malS byl by 050l
Slilael saids Gulidlolie 4 olaws Cys
Sy (205 Slmogaz (o et il (So el
SOLISTAS Bl (o0 pldgo cuS g, 4 gl o>
Wgl a5 15T oSl g asslus loe lalllas
Sl 00,84 pasio

S laSal, wilgs (oaz S lasilas 1
oy el 5o el algd lad Sy yg0l oy oo
Dygar s Sy [0 &5 Al Glo i
9 Oy |y aylo cdBs e puf b pplitane
Uiy ol e Sy Sl o Ll S o il
S99 g pae Sy ez ST el gl S
oo (9 (il Sl (hrd aladi (o2had lexe
Sy 33 a5 Lol 51 S50 08000 5 Jg 098 oo
155 g ] o S ol s
ol las> S Calides lakad o duglie g o
29,5 solaul

Y F Jlo yo oy, e g0 g9l dxllas 3ol
98290 2Lyl g5 sod Oledblcadgase Judo
(00l Rl 99591 o Sy Sy 5l (281
ol 511 Aladlons | 55T o) boglas 13 S, (slo
S 90 50 dzale 4y ewliols Sl M Jlos>| g
(500 g (2] - 3)10 0929 S ($2Blg Jonsiliy
Wyl Ioglas Sen ) o e QLS e (2l 50 Wl34
Wilgs coamlodnl )8 o jay Sldge lawgiaS
Sy (bl ;o Gidm Jlg Jle g o (lgie 4
DIV]aily sy byhs s0gdll sl,g:S13

Ll Jled)S ans G198 (0 3580 ge a5
Iy s s od,gT,8 g i codds by lalg) lasaS

g
Q‘)Mﬁ ool}M duoe @

Sslalelyogou galg) as SG adgl >, ogot y
(o0 S ol bl ol S ol ey T
S50 2L Sl dr (b gl 5o 09
S wiio 25145l (6l g Sl 43,5 18 o lius!
Slejlw sluw >b o ﬁ/LW S
L LT dee Wil ax8 )5 )18 az gl 550 itmmsw
00 (o i WL il o ) (S LSe
Sy e oga b el el po e bLSHI o
«Slojlw (b g gi o jolaz gla; ol laall>
mw@qujmsow

AS el 0010 oyl damie OladUas ,550 B8,L
alnds JA.y ? O|J.B| w)bb LgL.Q)l..‘.B) ‘:LML*M
A5 Abb ol )l (6 pSin> sl doliy yo sblac
S Canl (63,8 pamia Ly s j2 ol by
O,Sdes o Jo30 oyl 2Lyl (saiaslgs
[F]0 55 (o0 0y s y0U

FS U gyl e polilatel 51,500 S
A1Oab 69y 52,05 530 blitee slo 2ol (5,
S Olge p ¢y e S Ol b e folds el
RITN

T8 9 L) Ol gk 045 (aSlgh (hn yrades ||
0,5

cblis o oyl 5l (B 8, Shos Lali-
SIS w5l LY Laz14S Las Jabo 13 g5l
Mb@&b&uﬂ)‘w‘@u)dfb&fls

balas & jglore (g del o dopyY dxg5 ylaad-

wd&o&u‘@muwubws—
o Sl s Sl ojls (625, S0 9 (2 (o
S92 89z g pae g )lo (Lhd sl JL Slom

Lo Kt 1l 51 5

L 9SCADA Jho 1 5e (St S92 g pie-
L Jobo yulipw ;3695 b

s g iy 3blin )0 anlS Slasl pace-
P

S S 3g> 59y T o lad Ol Slasl sue-
Bl ol 50 b guw Sldos 51 L0

\Y’/\/\J:.)l:' Y UL«J«(?@)}J UUJK 9 /'ly MLJ»EJ

=


https://ioh.iums.ac.ir/article-1-221-en.html

[ Downloaded from ioh.iums.ac.ir on 2025-08-23 ]

e

gyl shaesa cann e

11-Young-DoJ., Daniel A. Individual risk analysis of
high-pressure natural gas pipelines. Journal of Loss
Prevention in the Process Industries. 21, 589-595, 2008.

12- Amirat A., Mohamed-ChateauneufA., Chaoui K.
Reliability assessment of underground pipelines under
the combined effect of active corrosion and residual
stress. International Journal of Pressure Vessels and
Piping 83,107-117,2006.

13- Henselwood F. , Phillips G. A matrix-based risk
assessment approach for addressing linear hazards such
as pipelines. Journal of Loss Prevention in the Process
Industries 19 ,433-441, 2006.

“‘A/\ﬁ:'kﬂ ¢ra)w‘95)}3 wwjb’ e f’ly ML\.L.M

o sl el b az g3 L ednd o j508 355 (49,0
9390l (Sline p abogy e Slewlons g Jguas
b 3l 58938 L Jgaza (ol Dglase Sladeie
gasdlae . )aiS )3 35 algl oz j2eslS ol 2 0929
RlgecsS (b, 455 gl las S (55 » G

BTV SO IV DOwe)

&b

1- Brito A.J., deAlmeida A.T. Multi-attribute risk
assessment for risk ranking of natural gas pipelines.
Reliability Engineering and System Safety 94, 187-198,
20009.

2-MarkowskiA. S., Sam Mannan M. Fuzzy logic for
piping risk assessment (pfLOPA). Journal of Loss
Prevention in the Process Industries 29, 1-7, 2009.

3-Teixeiraa A.P. , Guedes Soaresa C., NettobT.A. ,
Estefenb S.F.

Reliability of pipelines with corrosion defects.
International Journal of Pressure Vessels and Piping 85
,228-237,2008.

4- Restrepo C. E., Simonoff J. S., Zimmerman R.
Causes, cost consequences, and risk implications of
accidentsin US hazardous liquid pipeline infrastructure.
I nternational Journal of Critical Infrastructure
protection 2,3 8-50,2009.

5-Nait-Said R., Zidani F. , Ouzraoui N. Modified risk
graph method using fuzzy rule-based approach. Journal
of Hazardous Materials 164, 651-658,2009.

6- Muhlbauer, W. K. Pipeline risk management
manual, ideas, techniques, and resources (3rd ed.).
Elsevier, 2004.

7-  Young-Do J., Bum Jong A. A method of
quantitative risk assessment for transmission pipeline
carrying natural gas. Journal of Hazardous Materials
A123,1-12,2005.

8- Yuhuaa D., Datao Y. Estimation of failure
probability of oil and gas transmission pipelines by
fuzzy fault tree analysis. Journal of Loss Prevention in
the Process Industries 18, 83-88, 2005.

9- Jabbari Gharabagh M. Asilian. H., MortasaviS.B.,
Zarringhalam A. , Hajizadeh E. and Khavanin A.
Comprehensive risk assessment and management of
petrochemical feed and product transportation
pipelines. Journal of Loss Prevention in the Process
Industries. 22, 533-539,2009.

10- Bajcar T., Sirok B., Cimerman F., Eberlin M.
Quantification of impact of line markers on risk on
transmission pipelines with natural gas. Journal of Loss
Prevention in the Process Industries 21, 613-619,2008.


https://ioh.iums.ac.ir/article-1-221-en.html
http://www.tcpdf.org

