[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

lag Oladsd gl 9 Cublug ousKiilS Ao
10— Yo Olrio ¢ 1WA Oliwo ) € o lols A 0590
CREAM S tawgi ooudg s o J 5 (sl G613l G 53 Sl (slalas axllas

Ul (0gie s 0509y b

Ot 015 015 (K pshe ol ¢ otlitgy 0aSCiils (sl > by 03,5 skl 1 pgllae SOl
[)‘ﬁ\ﬂ[)b—@ﬁnM‘j}w*r)_lﬁa@_?bc@H;)‘ajjjt.u\_i)lrdw)lfojjbL_;J?u'"v_;‘i:e')l__?‘}al—épksw—k
M.hamzeiyan@gmail.con,!, sus

1l €018 (25l 5 (s 5 p ke o830 (Il il 05 8 ol 10093018 sk

Ol 018 0l (S ke ol (ublilgy oSl (5148 bl 05,8 3 053 (5 mils 16 pSlgr S

Ol 6018 (255 5 s 5 e o315 (s 4h o sl 0 8 skl 1rgy (SO guaie (v 0

Ol gials i o g andry i &S5 HSE toly ¢ ol 87 1 F oomo by g

Ol Ol 2bos GwHSE,\,Um’:,i S-S AP W C-R V7Y

VWAVAIY 1 pdy oo 56 IWAYUR scdl s g )b

o>
Sl ls o Sl gl S 5 plend 5 sl (lates sl i Jid Gladaowe 51 (5ol 3 05l 1 DB 5
35 jete Aty SO 53 SU st o5l slse 31 pardis slie &S ol cpl sl b Son gaaible sses Sy 58 gt Jlanxls
Ul e bl Gl o e 655 a5 il oo wilolee O oltis 3 Olgie a0 U8 GUI .y o J 28 ¢ oS i Lo 5 dites
5L JmS Bl s Ll glallar bl s alelis G b Lol andlas opl ply 3L azils ol en w0 1) 6 pdb Ol glausls
e olil 4 Cognitive Reliability Error Analysis Method (CREAMY: s, 51 eslizal L s 2 mboo
T Gl 48 s mlo Sl S RS BB s 45 Al e ko - o 5 s 3550 adlls S sl adllae LS Sy,
oo el U e 5 xS o s Gl (HTA) 5 dlides Jlow 5 o (s, Ll 53 s S 1ol il o Jols
38 et el bl i by sl bl Sl glalles 5 8 Jets glad S CREAM o3 2.8 5 o)
Sl s gl J oS v g5 QIS CapilS o S 5 030 el ilbs ¢l CREAM Wyl 55, il bl @l
sl J5 sl 3L CREAM o3 28 a5 suls bl r 5 45 S (s (SST I 28 Sow 8 oJ 28 BB 5,1 IS o i
el s (LWAY) sdalice glast 5 (1) 6/38) (g5 panl o gllast (£)4/00) s gllast (/e 0V/Ve) |l (gllast ot lulis
ey cOloyon sk IS i b s plnil ¢ Jals 3 Shee Oliabsl [2alS L bas 0 CPCS il e CREAM sl 55, L illas 15 pS aomst
L oGillas 5555 o (glabaod J 28 S sl ol oS il o (6318 Sl o 5 397 50 Sl sal CodS 5 (308 o oy) LIS plon
AU ol 53 JmS aul 3 U b e otls el o tege 5 1ol sl uls ol glallas oy 22y CREAM o5 2.8 5,
(23l e 615 1 S Sla Jondly sis s 5 4 & a5 8 035 Spoaal s Rl S Ll DLl el |J a8
A2l $o508 RS Il 5 5o Y Sl s sl 5 (bl Sl (5l a8 s sl

sorin o b CREAM (GG oJ 28 G s Shas Olaesl Sl ¢ Slil slax 1S 08515


https://journals.tums.ac.ir/sjsph/article-1-66-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

Human oll olebl e B Ll sls Sy,

s L5l ¢l Reliability Assessment (HRA)

U Bl sy s e 4 LAV sla Jlu ans sl o
e 5l 3 U Slaol olaebl B b5 gl s
Olye o (Dogherty 1990 5 » S5 gLsT aluizs
o sla s Ol 4 O 3l s 5 Jsl o o o)
e (HRA) Sl Ol il L5 1anl 5 p s
o Ol e pn b Gl rs alex 51l el (o108
ATHEANA Lol glaslas ) s 54 im0 s,
SMDTA Lol it oty Jdod 5 om0 Lisy
o,lal CESA LSl sl (s gmtr 5 2L Sos)
bl bl Aalbees bl sla B, ol S sed S
Aol e Gl adyl glaller (655 1 Olal Olalbl

Hollnagel 1998; Pham 2009; Reer 2008; Kim

. (2000
bl ot S L e Lo g a2 i)
JKids K vy (CREAM) Ol ol Ol
S ol ol saes S 6l V444 JL s (Hollnage)d
Ol B ol slb e s Jo la ST 55
s ot g wliy SOl (HRA) ol
Sl Sy s gle asss 6o S a5 S
s CREAM (sbs o o tage 51030 oo 51,55
Sl 4 Ol e Sl glar L3l gl ST s w
sloales (g5l oS 5 i 25 Gl Aoy ol sl
5 (Gl gl i (i) S5 el s 4 o il
s (laslis ) Lo 5 4 520) SO anddS &0 4 o
Ji. «(Classification Schemew_: i b cla
Contextual Controbeoss s o ,» olis J xS
sla glbs e i 5 5 (Model of Cognition
Lol s sl b Ll b las e Jalse aly 5 S
Man-TechnologyrMTO J. L ol S

%3

A0
Ol sms Lol (g8 )2 okl plox] Sladlas
2 8 kel 5 S Sl Jole oSt il eols
Jeole S a3ls Ol Slal a8 (g5b w0 ls sl 55
ot 5 et mles 53 Dl dsn Ar Sl
J=bo 5 a2 e L o Sladl sl 5 oLl
AT 1y Sl U Lol wg W1zal 55 sl Yoo
b goddplnl ) n K sl enls QLS Ao s
Universitéat Technische (UBT).J . 3 oKzl
3 =2l Esle S 5l as a1 &S sl ol (Berlin
Texas) ;S5 e g axrl ail o Sldl sl
«Bhopal (1984)JL ;. «(DisasterCity (1947)
S Sl 5 (Piper Alpha (1988)Lai ..
(Texaco refinery fire (1994), <15 oLV
2L e Sy g D3l ol den 65 ol 3l DL
Kariuki and) xsb o Sl sl 51 50 podts

(Lowe 2007; Mallett 2001

dole gl o S sla wlbile sses Sias
slgn 5l packis alde &S ol ) endis 5 5 Ll mleo
L b g dtes S et Al S 55 SU L ol
Lidsasla asly ol s Esly> 508 o J xS 8
Jsria dly J51s 53 & Lol 5 Oliees Gl e
o o 0Tl 5 Clge Cr a4 S s SIS @
Y Cenl Sl alaan gla H5i S o g sl
L .(Stanton and Salmon 2005_.1 ,is,, > .
30l 53 erds B 5 O Cmis 3 &S el pl o a
polds b an ol p J s b aiby s LG ps)
3,8 o Sy J S BB O pes 5 s S Ly
L ol glallart ¢35 50 & iy a8 4 55 5 oo

Ak o


https://journals.tums.ac.ir/sjsph/article-1-66-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

sl Sras 3l eslinad blas o 5 4 s ool = ) (S Hollnagel 1998;) .. .1, (Organization
Basic Method-CREAM Salmon et al. 2005; Wilpert 1999; Myrto
, . (Konstandinidou et al. 2006; He et al. 2008
Q)LJJA—’L}*—‘;’L“..L]’}M}“—.’.J’J V=)
L 1l ) Hierarchical Task Analysis (HTA) — 2° om0 &8 oxio 02 68 ol 4 e L
. . , Al J S b iy s Ll ST 5 0]

é\ﬁdbﬁjf‘@ﬂ@\f‘&ww ) }‘HJ’U )}—b“—.’ AP J"'Su” 29 WD J’S.ﬁdﬁ
T s St onl s r sl HTA oy, o1 it 092 5 U1 O 5 s b8 Dol
il b ez a(ANNELD ST Law 514V Slallest godsn & ax 2 a5 Seal 25
caadllas ol 5l Goa bealy ol 53 10 b e 1y Ll
5,550 L Gl glaller Lo 5 a2 5 olulid
3Gl s CREAM s 5l eslizal L 5 otbis e g5 )

Sl Jad Sl S0 a5 2 S cnl 0 S 1y aan s
laaal s sl ol 51 36 415 e 45 Glaal 4 slws
Sldal 4 0oy sl &5 e Jondly s 5 7 b L Sllee ]
el oyt St 3l a5 s s ~oly Sl 5 ot s S S SilegT anly J S
sl s e Jad S cd Gl sS4 S 2 L s s sl o S S8

: Al e Cmo
Bl 53 33l g 4 e OF plowil gl p3Y gla 45 0 et

2 2l Sua o8 5 e ST 6 Sl 4 Lo 5w e S
by (Oaa Ol ol ces Cgr s edd 4B S L
Lane et al. 2006)s s qois S 55 sLae 3>
(Shepherd 2001
oS s Sl SIS 3 glS Ll s ol V=Y
4=, :Common Performance Conditions (CPCs)
S sleS s e cnl s Jrd ally s 4
bl b )8 5 Shas 1S ()8 byl 5 5 aads oo
CREAM 35, 53 e &1 (1 Jsu>) CPCSUj > 5

BL2NE1 )
o5 53 Ak oo el S Sl anllas
3503 8 Ol )y sl s Ol 0 Sl
&‘jﬁ)}%@)\&d)ﬂb%@s%b}b

_ %LﬁjsonTCMJ{C)LOW\M}QFJ}&:LAJJT
S lelbaS |y ol S ga S 5 sl

— L 55, Sks (Reduced z:sls't s (Improved
3 oo | s 5, Shee s (NOt Significant s

HeadControl (H.C)J =5 Gl as,l S <y ol
Shift Control (S.C)J =S GbI J8 cup o «
25 fis 65 s« Board Man (B.M),.s .
S O kY3 w5 Slessl asls gl b J S
SUI sl IS 5 essls slaslis 5 (Sawst o ial cailss
L sl glalas adlas 5 Lo 5 420 Cgr 28
o ¥ a5 ol CREAM 3, 3l eslizl

s S el () ISC2) 3

GO Ll s sl e asle aiby a gl BT S sl
350 gbas Shas Of Cowd oS ol ()8 Ll 3 gla S5
.(Hollnagel 1998; He et al. 2008.»> ..
Cognitive Failure 15 ¢llx JUa>l o s


https://journals.tums.ac.ir/sjsph/article-1-66-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

W7l GBI 1SS 5o bl slallas asdllas

PII = Y?_, Pi
S SIS by e Slei bl ol PI
CPCi
CPCs Lilss slussi=)-4 o

CPCi ikl ¢ sazes b 24 P

ol

HTA Lol pad 05505l e & Jis opl o
Selse Jdos Jsdr 5 HTLA Jls 50 51 a5 &
03,51 I8 GBI o g Sy o aihs 42 b5 CPCS
SLHICREAM oyl os) 0 bgs e gl aolsl 3 50
(08 Jsla)(V s 5e3) 35 5 e

33 Gl sy e odaline 0 Jous 3 4S [ hiles
BM s G LS s Ml s wids
gm0 L o (CFPY s gl JS Jle|
Gl e ol el cy (gl aa J xS J 58 S
L =l "S.C U8 QLI LS cs e ki
byl sl abd J RS 58 JAS S s 5 IV
g AL ol MHL.C s GBIl S g
s S ol (SSU S S S

03 oS oy am b S Gl 5 et
Sl oS s Jpde s sl 0l 4 CREAM
adbyan by ol glac e byl 5 ol
Shacelsl js 535,85 el JuS GBI LS oy
sld el Sl S sled G Ol OLES (sl s sed
“dodr) 25d e ool ol Lo Jid 4l b L ks
AP Y slals 50) (1

s byt gl eds ploals gbalex S
sl 214700 > gl 4 by 0/ 0V/Ve el o
o b LOYIAY 5 s b gl TV 848 s
Sl s gl Ly, s p bl sdalie glax

(Y s 3ma) 45300 81t 58 BT JS S o i

S slas o> s -l 55 - Probability total (CFPt)
S sl 5l s o s Shes 55 Eel a8 Jla Jls
s S Kpd o3 Shes ialS Col &S JSla cles
YUSE Ll el s s 3L s(B=DR - 3D
N sosSd bl 5o 8 Jemme gla J 28 s Sl
3t o oslinal IS Gl bl nd 6l 25 Jse
(Hollnagel 1998; He et al. 2008

CFPt = 0.0056 x 1F¥
LI:J}‘))‘ °>L‘:—""‘l—’\_b? },z*j‘*a’)?v; rbu\_v €lj

: Extended method- CREAM .8
ISa e bcslae il sl 6 4l Y-
AL bz 2l bl d> e opl o i s
sl a4 Yodode sleslinad b Jas b ik 5 5l S
(Cognitive demands =l g wbubs sl
S50 s gl Jlal 5 ot ld Oles st ol
L o et it LBy 5l S s sl L
(Hollnagel 1998; He et al. 2008
SO gl Jlal ol glallas olalis Y=Y
Ll bl lasld e 5l dny s it b )
Slen! ol glales (i calby 5l S o
sdalin wwn b 5o il by 5l S e gl (Fdpa)
s b (Interpretation .. (Observation
w by e ol 5 (Execution | 1 5 (Planning
Hollnagel 1998; He et ab.s 2 o ons plas a
(2008
Cognitive sst_s glax Jlax| oSs,50 5 Y-V
>y L d> . ol s Failure Probability (CFPi)
Slestial U s b Jbie sleasl cs w0 Slslal «
530S sl b gl Jlesl sl 5 s b
Hollnagel 1998; H© s5,5 (s (1) s il
(et. al. 2008

CFPi = CFP. x 107"


https://journals.tums.ac.ir/sjsph/article-1-66-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

3 P 4S J,28 0L 05w 5 o]y b g lalzdl
(Wikstrand 1999 ..l eas o Lil o e NS
£ sl CPCSs |ulse o 5 am e b assy opl o
Ao s plonil! S Y a8 5l 0L s ol 4l
5"l e ) SLS el 0" Mobesen ey IS
L o e "SS5 3 gmse sl S5 sl oiS™
5 o plnil (gla oy b AL o 3 Shes Oliabl 2alS
J=3 50 la el s Sl esliul ¢ i &S 5l
S alp g o) (ol sl ll 5 (gl 0l 4y

oS Y J%C,_@}.Hj}ﬁ]éumuﬁé‘jwjd‘)ls

S8 36 5 Ses Olabl ol 2158l e 55 5 CPCs

sl
et arbs bl bl Glasls LBy o n b
'Qﬂjwd%ﬁbﬁddphb(v)‘bw) on.i'J?M
slac st Jols O 5 a4 J xS GUIL by e obs sla
(;Jl_&.ﬂ c&ﬂ)ubf cu.a.:z-;_? ‘u;“ﬁl—i c\J_>-‘ nJoL.\.:J\
Ll ol RGSUW INGIV SR WU [05-T8 VOS PR VY i W
AJJLEA&..:‘ASJ"-\ dL\A’)J d\)&“ﬁ}fﬂ U':“A.ﬁ}i @L’I.:
6= ol gls e Jlad Jlaxs| aculoes 5 5lae 4 gL
e 53 I8 SUI gl S (IS 5 eens il
oL eld gy aab sla wleln lesladd b plad

e s, ol (Fuzzy classification system

b3 8 L I CREAM o6

s ¢l — (Myrtokonstandinidou et al. 2006

S 3 3y pe DAL U5l Sl ke B3| e
L s SolSe S oy o 4y sl il oy slales Sllas
sl il gla oy L (Hollnagel 1998 < i
e Ll slla o 53 1)lS s oJ =S GBIl 5o
35S CUl ml 03 s b S ed s e g eslin]
i 3550 L 0T 03l55 e 55 55 (B3l o g salie
L o = g oml o kS &S 0l sl 2,5 513
DS Skl 53 a8 Al sdalin (6350 3 5 0350 o sllas

o=l el b b e ol gls b s o
s (FAUTA) BL T el : ols o 5w aibss
[P ARYIA DN JUSS CER PE VAR F ¥4 79 SR NI gt
C s (VN ) [y Cn I VY el
il cdlad (1 Y70V) b s (VN E) [ Salea

A e (LYI0V) (Sl s 5 (L Y/0V) (555

o
Oliabl &bl uST L U o 5 o 25"
Jlo 53 Sals Kyl v s s "CREAM oLl =l
i Al e s Ll sl ST 0 s 3 411 1494
5 o G Wl G il b Ol Olebl B
Al e Slel Sl Ll gla wie S5 S S
L,k 4 S (Hollnagel 1998; He et al. 2008
oo sl gl S sl 5 J S g (s
i g o5 4 2l Glasls Ly s
s 5 S IS BUI s e slallas ¢ 35 Jle
T3 | SV BN IS PGV PN WP gy S N Py
slales gLl 4 ol 5 e 25, CREAM
AL e s B s el
B sl G ((adsl ) G s 3
(bt gl IS Jazl ialss) 3 Shas Oloabi
g 3RS S 55 0L ke ol gl a5 o
LS S Sl J RS G a gl aled J 28
Wikstrand) .l x5 .5 5 .(Hollnagel 1998
Slbs Gisla s Ll g1, CREAM S 51 (1999
1441 Jle 3 5 NEsSjG EKSJO s s sl 16 o
Ll 5l s g (sl s S eslizal 3 a3l LS
g5 5 L3 o2l (CPCY 8 s Shee IS 51 g
Sy L) 5 (Glaland J 25 S (55 sl S
L Lo sle e 5l sl Lo 5 452 5 day Sl


https://journals.tums.ac.ir/sjsph/article-1-66-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

V7l GBI 1SS 5o bl slallas asdllas

sles glac Jlad o tage 5 A3L e sdalise gl
DLl adles ¢ Jus QU el 5o Jas al B L ks e
34l A am P aS oo Sl 5 SRl (e
(i3l ey 53 5155 5 oIS Sl Jaddl s o 55
Lol 5 bl alln o ag (LS s il
A3l S8 S Llsle 5 s p Y Dl s
Oliabl il 5y AU L et oo 5 320 55"
Gk wlimin, il L"CREAM oLl sl
3 oSl S, LS e wn3 Sy 2 S 05 5 e
5 sl glaller SLall 5o s ol YL Conla
Sl o L8 bl laae 5 sl 4 ax 5 L e
slale (VL Jlazml 55 5 andis i mles 5o J S sl
3 r e Ol a Al e da)lS Sle g cpl 5y sl
OG JaS slagll s Sludl glallast anlllas g oo 5

el 03 p

e 8 g SIS
e oS b Jle gl sl b ek
SRR AL TERTS FF SRCHNC P IR DU J P Ao
03,5 35 anll Cogr a il 4l OLL LIB L3 1TAS
Lo O hsdls s s psds o8 o5 5
Sz pske oA b g 05 8 el S
3 ol e BB Al gy 0ds S | Ol
ot Slaglaziog 5 bs Colex ol bl 1) 5SS

.Ju.‘)‘évﬁ VJ"JJS

Slaldo J,28 Gl o el pn 5 LS s ol 0Ly s
G5 slaelSiws gy i by e il
S ol s sl Bl e s Ol 55 Db
slalas (Ll Solas 5 Bl ol SH5 65s 5257
2 e B el sl g

s aiby" gl edd plalid gls e IS 0L
Ohcde o iy |l gllas g " (e3 ) 28 GU1 LK
Wl e 0S50 by sl e oS J
S cas! aibs gl (sl sla) Consds nl Ll
b g g 035 S 28 BUS1 A2
Las e Ol @L“.j ol Slade i (655 4l
N R R ]
maal sl o o 5 350 e S |l (sl
ol ecilby Coale s a5 L aS 355 e iy S
S LS gl ardy pl L e Dl
T e 4 IS LS Sy pocnl 4 ol Bolo
I8 e SSU Gy 5l 28 S (e ol
LS a Iy i (Slalan]

S5 aom
CPCs_Li,+ CREAM _Jyl 25, L 5Lks
S8t b 53 il ol s Shas Oluabl (2alS L Lo e
3" (0al8 e @) DS et Ol MOl e ke
aS a3l o "l Sl s s e Slediysel oS
L Gilae 5 35,5 on (slelend (28 S sloml 2y
o ol glallex u—j,ﬁ-&—yCREAM esjz..,f S

Sl p sl s glast o ol gl ol 5 5


https://journals.tums.ac.ir/sjsph/article-1-66-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

Q‘)&A_&}@}Mﬁﬁd}b/ Y.

ot b JES sl BUI 1 S 55 5 ,Shas Olebl CollB mlaw 5 CPCS lalss (py alayl, =V J g

d&wé})ﬁjw‘;J‘,ﬂ;\
5 Sles Oluabl Cllis

d9d>/ 340 Cfi

CPCs s Slas 138 1 Ll 2

(c?gﬂ

S
B

als
Sar

#U
Ll
350
U s
B
Ll
354

#U s

20 s

B

S

20 s

20 s

S

B

S5
#0 s

20 s

SWRICw
NS
LSt
s
le
Cslzel
e
P
Josi U
el
sle
Joms Ji6
il
©34 Ol Al S
©34 Ol Ll
33 Ol Sl i
S
(L350 )sk) SBU
(o515 5 k) SISL
(pdie) S i
(ld) S8 i
Ol a5 L) S
(35dme a2 L) BB
e
S
g
i

G 545

Olosle gl s

JS Iyl

slacsbs 5 dle OLT gls wlolr O3 9 Cilize

A Slles

b ol 5 b s 4 o fd Sl

Olojen sk S o b 55 ol

)Lirl?u'\ Sl s 53 0l

(238 o 0220) U el 0o

SIS Sl 5 Sl 5 350 50 Sledjsel kS

UL oy Jolad 5 (s 05



https://journals.tums.ac.ir/sjsph/article-1-66-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

MY /e sle GBS s Sl slalles andllas

o S sla GU1 3wy ol (ol Bbd Gla3l 5 Sl o YU s

S5 o

sobs sl el

LS S i b Sl sl (b S L) Sl sl Snd s 00l 15
.e):.'cjQ‘}:@?JJLJ/)lSéjboJuI)anqcbgBJ&\liu_a.,.a&u"
Sl (S )y 331 el Slkes (61 5L 35 50 eS| Jsli—
el e wlela 31l e S bl S S

Sl L s e bt 3L SKaT sk 4 ite i U g3 GleS s o
AL sl acle 4 30 Cnl (SKas anslie s
3uamgrswy>ajq;ahw}:@\gwg Coabe i U plulis-
el bt Al asits Olilesl 6 S Ol el 4 Ge b 51 L
53) 35 gn DMl alul Rl b 55 sl B e LI L sl
5" el S A le OF alia sl o3l ool Slhee 4 5L Oty (e
Mo 5 S

ey 5 3L gl Sdled Jold Ll o s 351 L asl ) G el
A o0 5 035 n s adsd OLL s g S 08 S

o o Shlas gl Lba GlmDls sl 5L sble S Lt
el plS 55 51 Al glabis il e Ol sy s Sledbl L 5L
3ol Ol 23S SIS 5 e Slkes L) o5 Slles DI S L
(A3l o slite 555 o plnil el 035 Lot

e P VO P P vl P VRGO [ PY PPV S

WLl b Lo e sla S o35 ol 25

O S ol s Crgr Sl gl a5 pames 055 akiljle b op sl
AL Cde Ll L e U sS Cnil S 4ol o dd e s 1Bl

co b s alie bl 4 by e glaslas ;) 05 S clalsl—

3y s Gldal 4 s j sk 4 dbile 55 J 18 S g b oo o
5 6lle IS Sl Sos g SOl mle s b b Sl o 050
L bl 5L

Gl 3l e b s e gl o3l 5 palis G b Slle S Lyl d S A5
03,5 S ot man i e ol oS e sla il el b o3t

Al e g k3 Dlhes 4 ab e glas) 5L

(Co-Ordination) Suales
(Communication)Ls |
(Comparison)... i

(Diagnosis),as.:s

(Evaluation) L.

(Execute) |
(Identification) L.l
(Maintain) ¢ )l 5 Lis

(Monitoring) _:.L
(Observation)aasl:.s

(Planing) s 5, 4t »

(Record).:
(Regulation), Lz
(Scan) <.

(Verification) s a5 45G



https://journals.tums.ac.ir/sjsph/article-1-66-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

s IS sl G s ks s SIS b dad e 5l 0 il slallas —¥U g

(CFPO) . sl glallast ¢ Sl gl s SIS
YARN 35l 30 G ysb saline 01 odalive (glax
AR, Cew sl olulz 02
NN, sdalie pae 03
/ey Cow b Laois 11 ks (gla
o/ S s gl 12
o/ 56 Lol en s 3
s S bl 5 5 s e P1 S el la
oo S wbp et P2
ey Ll oy 53 et EL |l gl
/oY Ll s sl 0ley E2
IRy lﬂls)}as)\}a);daﬂ.E?)

My Ll s s s ek B4
ey Ll poe ES5



https://journals.tums.ac.ir/sjsph/article-1-66-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

Y/l GBS s Sl slallest axdllas

S.CUzS GUI LIS Cug Gy 4ibs 5l CREAM Wyl 25, 4 b gs o ol £ 50

AU parls B mha g5 p sl S LS vy (CPCS) 55 Shas 5 108 Jl Lyl 2
PID JJ_{L;.P JJ_(L;;«QI;TA;\
o/ 5, 5es 53 36 NS Olejle (geadl 55 )
/e s Shes s 30 o el 8 Ll s Y
. s Shes 53 36 s S el 0Ll sls Glle 055 colize ¥
Sy ol
/e s Shes s 30 o Joms B by aol s 5 Ledgy an po s B 8
\/Y s Sas jals S35 Ol de 3l i Oljon sk HIS A by 53 plil 0
/e s Shes s 30 o (Cd oyl BSU D el (gl s 53 Oles
o s Slas ials (asels )15 i (238 s 0225) S ool e v
VA 3 Sas fals SEL 5 Ol 25 5 ss e sledigel CdS A
G5 ol 2
-\/¢ 5 Ses 3 sg S UL o Jolad 5 (6, 0522 A
D (PI)=1/a D R(s Shes tals) = ¥  JS A e

Zl(éiﬁ“" a‘,._.ga')=\



https://journals.tums.ac.ir/sjsph/article-1-66-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

GL-\’ J,"-S J\A @bl s CREAM 4,)}‘ j})bb}f @L‘S—O dj-o\’:

Sl sl S Jle|

SRS S YRR Jds st by
(GFPY)

&l aasd J xS /2 Y0 s o1l

&l aasd J xS /2 Y0 s B.M J x5 6L L8 e cilby

&) st J xS VY Y S.CU S Gl Cop o sl

SSG J xS o/+449 \ RS BUl a8 oy calbsy

@lee IS la GBI 53 SC J s U1 LIS Cosi Com pypw aibs 5 CREAM 05 28 55, 4 bgs e gl -\ ot

CFPi CFPO sl gl g3 sols s SH8 3= sorbs s g5 wby o3 asb
YTEVN 2 S VINS o 53 Syl 0l E2 | bl V/) A
|
SOARL ey el sl 02 sdalie Sl Y/
*/AYAY o/ LSJKMLSU"?IZ S 4L sl Y/
YRV SV 55 G ysb 0loy E2 | Ll £/)
|
AL Y |~ pae EDS | | \/Y Al
/o0t /ey Cow 3 jaseis U1 o, RS Y/Y
Sroabp
v/ AT v/eeY \J}‘ O‘PUJ)J.G_LE]. b}-\ \J"\ /Y
[ YAY N G Lol s et I3 S by sl /¥ A
'/'0-\1 '/'V CM‘)JLMIJ. L.SJ'.’.) ML!J; M V/Y’



https://journals.tums.ac.ir/sjsph/article-1-66-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

YO /o sla GUI 1SS o Sl slallest andllas

\ 4
HTA (55, 4 ailsy U1

\§ J
\ 4
4 \
s ai sy S bl P
~
\\§ J
-
.31‘) ,
B - ~
i?, sl o Slee 35 516,15 Laylyls b))
= \ Y,
<
wi y
o - 2\
@) gl IS Jlaml g 5SS (s
LS
\ '1 y, <k
A
.f’% -
\ SLs slals Loy 050l 5
\1 |\ J
s y
2 4 N\
ﬁ S| el s slales s
6 |\ J
y
4 N\
Sobs gl Jlaisl o5 56l
|\ J

v

GL’-& =S s st s CREAM 5y, sl J=lpe =Y IS


https://journals.tums.ac.ir/sjsph/article-1-66-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

Oy oslles dsle/ Y7

B) I8 Kwv a2 695 5 S5 oK s ¥ S5



https://journals.tums.ac.ir/sjsph/article-1-66-fa.html

[9z-zT-¥20z uo JrFeswnyseunol woiy papeojumoq |


https://journals.tums.ac.ir/sjsph/article-1-66-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

v Lo 8 G151 SS 55 Gluil lallas anlllas

( S.C J 5 GU1 ISR 85 Cow 52w a3 g (<)

" - '
. Tag, 5 bapd e s () 5, = sSoalen (F) U1 555 b bLs 1 () .
- 2 -l - 15 3 Bl s &2 T R [CLA ? 2 = s e "
[uﬂ:wuaa‘}u:u (?)] s LU @la 51 sa0u0 (F) B I S 255 Juse (V)
- \ -
N r I ™ ™ ™ ~
yuaa 5 ciae (1 . s (V.Y L aF y 3L A8}
Log 45, =it ,s (V.9) SRs3 b bLIL1 (4.8) =2 % 4 0-%) oo jﬁ = | (A u) <|cigL:.. |4~“ _.:s _Jbs(h )t
e s il Sheet sl ] €552 15 Somles) amly [ ] Jore (oo 5 20250 (V) 1 oo 553 o5lse Ruls F— 3!=Ls,055 235 5 Shee
oSS 2 = Log Sheet a5 B i
. vy A - G / g A A > >y N i _ il >y
- ~
™ N 5L Sowles (Y. B L. M ™ ™
ABLSLs (o2 (V-F) s [FENTERTS .Y m-: TS s (: N 2355 02,5 st (V.T) g andyl oy 2 (V2Y) 351 9 aniliae (Y1)
[ 2552 52 515 o 25150 53 _:._,)i;;g,;;ub| L 22 == ] st G Joe 5 ol — 5 2 Lotsam) msWT £95 uuni | — LOE a5 51 50 00 553 54150
: 518 2 et s « N L aliF sxd
\_ Log Sheet p, \_ ) ~ ~ \_ Bl ) L Cse P, \_ ol 5135 230 5 Sheet )
Colw b Soales (F.F) e -
~\ o e - ™ - ~
. . 22 e 53 plaB1 (F.T) Saplsl 5055 Gmand (W)
o- R 3 sgeam 8 (V.0) o ' = 5 () ~ — e - |
[l oY SIS 5 ode s cagndy | [ s L ] o/ eSS 2 (T —] 2xLelies) Jemll,sias pladls ol ol e
(SRR ET ST ERY T N (¢vo -
e ey Lo b R *.F . A g
sl b (Soslen (F.F) o ~
' ™ 155 o Us =ond ™ Log a5, gla,! (F.0
Log «S,: o5 (F-F) e b el (P S0 ekt s o301 nalp 5o (FF) o8 o £t (T-1)
e e [SEUPES N ) ) \_ . L &U1,55,5 4 Sheet
as el 135 580 5 Sheet |L— . . A F— 5 (oo 3T (sl (0T
i JS BU1 o s ™~ Suhie Js
S S B e 5 s g L Jasl LB L ) - /
— o= ox b Somlon (B.F)
0555 et (BF) Y
~ —~ ERTUPYRE R JES PER X P
R ) S5 adlg sy 50 (g0 43
|| At Jeee 5130 (57.F) \___(HSE u>l3 L Sinlen
o ~ ~
N — 3l wila s Jesms (F.F)
s ~

] LY el Jome oyl LS

oz 1 plast (V.F) | o st Jpiee o

STYL Gelsiue Slesauay

.

IS GBI LS o K oy By 50T =Y 15 g

.defd)\s%ftbLgbﬂ)bjOd;fc;)}.pdﬁlﬁbj.:}%)qi}\’“LJ?‘)»(UYIA}Q-}Q)}&J:Jdbfw»‘g\A.L>je|~\.$a.|.('

Sl dmg b Sde) Syae cpl b 53 S YY A e g gl amgy e S1YY s (ﬂi 3559 Sy 5 5 VY e e funl (Y) .»;drt;_alz.\ (A R C PR 5 U (|
Yb Jolpp o 9 Vb Al e il () 338 o plwl i 5 WY 50X ol e e (5La3E o3I i G dny 33 8 e plonil i 5 4 BN ol e (1) b Y el (UKis
238 o plomil (Bl b o ) (o 5 gep Os 2.0 GV0 0 (0) VAl g Sk 1 s Dy 03 5355 o plomil el oS @, B S 4 LE L

3 o gl £ BN e i 4 (V)


https://journals.tums.ac.ir/sjsph/article-1-66-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

O s o slas dsle/ YA

MJA

40
35
30
25
20
15
10

th

salon
Ll
"_-..aLﬂ.n
L)ﬂ.n’hd
LSJL.:UJJH
e

P Lok
adalie

Spoaelp

LS s L

S.C J S GUI K05 Ca o dig & bgy o 5L gl Clib =Yl gas

(heal g A5

3
9

)

I

o<t I

adalin

JLMJJ|

503 % 3 %
_.J..&ﬁf,“»

bt

o
Syl p

SIS 5 L

o Judowi Jad byt b had e - Ld lasls U s Y ls sel


https://journals.tums.ac.ir/sjsph/article-1-66-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

Y4 /e gla GBS 5 Sl glalles asllles

References
Andrew, S., 2001. Hierarchical Task hazard analysigzeliability Engineering and
Analysis, London and New York Safety; 92(12), pp. 1764-73.

Bernhard, R., 2008. Review of advances in Myrto, K., Zoe, N., Chris, K. and Markatos,
human reliability analysis of errors of N., 2006. A fuzzy modeling application of
commission—Part 2: EOC quantification, = CREAM methodology for human reliability

Reliability Engineering and System Safety analysis, Reliability Engineering and
93, pp.1105-1122. System Safety91, pp. 706—-716.

Hollnagel, E., 1998.Cognitive Reliability Paul, S. and Stanton, N., 2005. Human
and Error Analysis Method CREAM, Factors and Evaluation Methods Review,
Elsevier Science Ltd. Human Factors Integration Defense

Greger, W., 1999. Cognitive Reliability and  Technology Center.
Error Analysis - Applying CREAM to Rhonda, L., Neville, A., Stanton, N. and
"Kollision Eksj6 - Né&ssjo, 1996-10-08", David H., 2006. Applying hierarchical task
HMI 605. analysis to medication administration errors,

Hoang, P., 2009. Reliability and Risk Issues  Applied Ergonomics, 37, pp. 669-679.
in Large Scale Safety-critical Digital Stanton, N. and Salmon, P., 2005. Predicting
Control Systems, Springer Series in  Pilot Error on the Flight DeckAerospace
Reliability Engineering ISSN 1614-78309. Science and Technology, 9(6), pp. 525-532.

Inn Seock, K., 2000. Applicability of HRA  Wilpert, B. and Miller, R., 1999. Report on
to Support Advanced MMI Design Needs and MethodsBerlin University of

Review, Journal of the Korean Nuclear Technology Research Center Systems Safety
Socity, 32(1), pp.88~98, February. (FSS). Germany.

Joanne, M., 2001. Human erdwurnal of Hollnagel X., Yao, W. and ZupeiShen, X.H.,
the American College of Surgeori®3(2), 2008. A simplified CREAM prospective
p. 230. quantification process and its application,

Kariuki, SG. and Loéwe, K., 2007. Reliability Engineering and System Safety,
Integrating human factors into process 93, pp. 298-306.


https://journals.tums.ac.ir/sjsph/article-1-66-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-26 ]

Q‘)&.&A)@}L&AJ:\P/ “'

Scientific Journal of School of Public Health angtltute of Public Health Research
Vol. 8, No. 4, Winter 2011

Assessment of Human Errorsin an Industrial Petrochemical Control Room
using the CREAM Method with a Cognitive Ergonomics Approach
Mazlomi A., Ph.D. Assistant Professor, Department of Occupational Health, School of Public Health,

Tehran University of Medical Sciences, Tehran, Iran

Hamzeiyan Ziarane M., MS.c. Student, Department of Ergonomics, University of Social Welfare and
Rehabilitation Sciences, Tehran, Iran- Corresponding author: M .hamzeivan@amail.com

Dadkhah A., Ph.D. Professor, Department of Psychology, University of Social Welfare and Rehabilitation
Sciences, Tehran, Iran

Jahangiri M., Ph.D. Student, Department of Occupational Health, School of Public Health, Tehran
University of Medical Sciences, Tehran, Iran

Maghsoudipour M., MD. Assistant Professor, Department of Ergonomics, University of Social Welfare
and Rehabilitation Sciences, Tehran, Iran

Mohadesy P., BS.c. Occupational Health Unit, HSE Bu-Ali Sina Petrochemical Company, Mahshahr, Iran
Ghasemi M., MS.c. Master of Occupational Health Unit, HSE Marine Industries, Tehran, Iran

Received: Aug 31, 2010 Accepted: Dec 21, 2010

ABSTRACT

Background and Aim: Today in most of the work environments, such adaauc military and chemical
industries, human error may result in catastroplients. A common characteristic of large technalalgi
systems is that massive amounts of potentially eiang materials are kept in one single unit colettol
by control room operators. A control room is indeke heart of a system of this type and any emor i
task performance by the operators may have undhésiraonsequences which could never be
compensated. In this study we aimed to identify asgess human errors in the control room of the
Aromatic Unit of Bouali-Sina Petrochemical Companjtan using the CREAM method.
Materials and Methods. This was a cross-sectional and analytical-desegpstudy carried out in the
control room of the Aromatic Unit of Bouali-SinatRechemical Company, Iran with 39 operators. After
a job analysis by the hierarchical task analysi$AH probable control modes and cognitive failure
probability were determined for occupational tasksing the basic and the extended CREAM
methodologies.

Results: Based on the results of the basic CREAM methodtrobmodes for the tasks of action,
Boardman and shift control supervisor were deteeghizis Opportunistic Controiode, while for the task

of controlroom head it was obtained as Tactical control maMléh regard to the error types, the
following results were obtained on the basis of #xended method of CREAM: execution failure
(51.70%), interpretation failure (19.55%), plannfagure (14.94%), and observation failure (13.81%)
Conclusion: The basic CREAM method showed the common perfocmdactors (CPCs) leading to
reduced performance reliability to be the numbesiofultaneous taskéime of day (circadian rhythm),
and adequacy and quality of training aexperience These factors caused the operators to choose an
opportunistic control mode. In addition, based be txtended CREAM method results, the most
noticeable cognitive failure was execution failule.addition, the most important cognitive actiegi
related to the control process in the control raeene communication, execution, diagnosis, monitprin
and planning. Based on these findings, providisgruttions and guidelines for work procedures, ingld
training courses, shift work scheduling, optimigatof the communication systems and modifications i
the control software are essential to minimize huraors in the Bouali Sina Petrochemical Company
control room.

Key words: Human error, Performance reliability, Control rqgREAM technique, Petrochemical
industries
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