[ Downloaded from ioh.iums.ac.ir on 2026-06-28 ]

\YqyY Qb.TjJ.@.Ag\c me 69 ML’.ALA}J

Sl 8 D013 Sl g 43 331 (51 99 il Ol S A gd

¥ = Y . A \
hoalS iy ¢ o (5 e ¢ plleste zpl ¢ ey WS Lol

AV/YIYA 5 o)

AN/ AIYD 3 il g Fo )b

VNV sl g

ovS>

.

Slors (gy913,5 03l (slaolSL 5o \19‘”“ ool ol sl 42535 coles (sloodls | oalaul woles (wyp y ool 3550 gla by, jl (S 1BAD g dine

oS3l s ol by sl 0t mas i gl 53 a5 S slmodly cyy Sl S50 blyh pis li placudgine (sl dgrge ool slaolKyl

uib'b bK.sL 4 Wosly 5‘5;”1{' J.ul)ﬁ Oﬁl 3 Do )b;:l &>|5> %) g,..:JLd FL’>;J| dlﬁ wul.bo oo ‘djoy).n uﬁu’b 2SS (youd (L;J.I.ll)é C;»b\5> 151)'! u.ijl)

Dgd e Jas

3ol (gl 33,5 Protégé 15l o5 3,1y lmodly s 05 (5 913,5 sl Julows 3,0 51 (gal )b conlys oguas ;3 (i 53 Ll Il 2 oy ot (i

A edlatw] ol 5,550, 51 il oKL

wl e .)}Ludo uS.o.a |) &JI? R D ool “j cl)éd....vl 9 Lg.,\.:g.l)é c-_o|5> L Ia...-),o J.alj.c O 9 GlL.:b.;‘: olsvol o Sl uﬁdb alisb ‘lhd;ﬁlg.
..L:Suo u,l& |) L;.x;._{l)é ©5|9>L:]a.,3,o u,Lo‘ m.hl.ﬁ.n \.3 Lmu»Mf o= &l}u (9> olful;
lolid] gl odly g (b Kl g ons bl (ol adoy Jle ololis g Cales oo caeyw Gl el il ool ) oolitul 3 g S A

wels 0je> S oad o)_¢$5 S8 5l oleMb
o | ol 3l o @le s awyy [V] WS o odlal
099_;.45).) Lr:b‘)ﬁ oald dl_bol_ib 9 0.39,:.3 (e-umo
dl)_g as b)b 39>9 (d,\i.ﬂ)é c’;o]p oysg d.g) c’;o]p
@dlgs 0013 oLl s (63)lg0 d le o diges
ols—e L Pondicherry o&__isly (saol,8
Pondicherry University Process Accident
@ilgs 03l oL L {¥] ((PUPAD) Database
Centre for Chemical Process Safety  sasl,
(0] (50,5 g 0 dlgo yiolay 03> olSSL 4 ((CCPS)
oyluyd (sdube leMbl aosly oSSl oyl 23, 6Ll
o)_{}.s Laoals oKL o oS 48 oyl aleMbl
Ao 0dld g9y cdlg s Lo d i (gl Wileads

Dl oo w2y 1y glalslio

ol slasil o plize (sominn 00l ol ¢ puwlid ciun 10519 aS

AodLo

pogat )3 =i plol e eSSl gyl 0
S5 Pl S el 13, g s i 3l
bype SLeMbl ooy cnl )3 2980 guna
ot JHe ey He wwnlys slag )l 4
Lgid o piiilo wung d;b|9> 095.]1.3 9 @519 slasoly
sl asiay Jo il ol gy p (ol Ban [N ]
SxS—diny 90313 59y &5 iz I (Bly Sy il
o Cogedl V] cnl aliie Cdlgs s j9y
il (bl 4" alp ol sl oo
Voo Cul 5 dlaz py S (6t sy o]
Ol pily cnls cunlio oy S plxl ol
oy i3> SLeMbl plin g yols sl o o)l LS
390 gl (e Sl (el ()95 (LB o
ol Boald oSS @olgs o )> edlaul

zlyiwl gl ooy slaolSL 5l oyl b 654 1l

oyl e colien (S5 pole oSl c gl 4d > cubligs (6538 (gomiily )

mohammadfam@umsha.ac.ir .|yl «lies (gl 48> Cubligy wdize 09)5 cldar (S5 pole olKuiild Hluiily (Jgiume st g5) =Y

Ol e ¢pguals wdine 0aSily (e Lipw (e gy olSily Hlaliwl =Y

-Ql)i‘ ‘Ol,\.o.m ! 48 “"‘“’b‘e(’ (WA as)f GOIM Lfgw:).: 391:_ oKl )l,,i;jb -¥


https://ioh.iums.ac.ir/article-1-766-fa.html

L’
OHKen g 5o S Wl \ Q

[ Downloaded from ioh.iums.ac.ir on 2026-06-28 ]

o) LSer o (Pinto) gty aslllas gl ywlwl y
Sl i Jolpe Jold (clidh (s jos b >
V]
9 Bab s (Specification) claswie (s (@
015 3wl (5595l aial>
o i(Conceptualization) _isv pyae (b
oioby eamy LSis Lol sla oS 5 Lol punlas
Sl 3)90
oplas JLasl ((Formalization) (g5l ew) (C
ey Jio S ons  glolis
sl 599551 ¢lys! ((Implementation) | 2| (d
W) ‘_5)51)/5 J&Jb &1l 5L 9 0
oLL ,lislw Laas (Maintenance) ¢ )l (e
3l 9y 4 g paSly @) s Sl il
Knowledge) il asl)l 5L olyal jalate a
S as oad olwlid pualas (Representation
S alonl gl s Jite (5lsnl ol ool
sle L g Lalnl cgiglosl e i olS0Y
A pgaan paaniS AS0) a0y 3559 (gdaxke
World Wide Web Consortium ) Jlgs 03 s
(Language Ontology WebJOWL -L; (W3C)
Sl 03,8 (B yme (55l oy 05 gt )
iy oL S slul (gl o adllas opl o [VY]
4ol y .o oalail OWL ;51 (g59lsl e
(A oSG (g3l o3ly 5 0alitul 3)50 (5 guels
Cwl Aol )48 5 Maudign doliyy SO 4S54 Protégé
OWL alox jloasio slo L 5l coles oblgs oS
DV b Ll 1y (9> slagogignsT sl
ol nlio 515 (5,513,5 idls 4Sa) §f
L5 (e alie (n Laily) 9 e (ga]5 el
ot oLk 5 Jitte (5955l Cgly 4 dsgarne
A odlol Sam (goslal dl).j ol dlsol

Lasly

ke (ol Sug) poe a3 2 plul p
Pg ) 2o 4 adlas slaaidly

5 ilwoydd (Vb CellB pd) o S oo odlil
oLl eolawl iy ws 35 ¢ leMbl &l 5L
by @olgs wyp jd Lol ol 5l oozl daedls
Jlie gl a s s olacudgiswe 5 bl
22,5 o)Ll ) 3lge 4 Bl oo

LSl e o A5 pie 5 (Slgenl -
[5] esls

A V] ouiiS sy lasuive &3l > gl -Y
O blgy S an oL laedly oL s oyle
Iy Lasodls g 0390 bl polie oo Jge,8 by g aodls
i o laled (S50 g i

iy Ay Joliie (slmodl oLSL (slajls Y
— ade woa S eolawl Lo )5 (slaodl
5 bLs)l ol )8 s lj slacadgasee
s G2yl oleidlojl

ol cuas g ooly ol pitw 295 CuaS ¥
JA] col gyl 8 sla il 51,0 (S5 e &l

oLl S alol b aS cuwl onds aw dllde o)y
S plodl Sl (gaislyd eoles (gly il
o=t ol ) edlisnl 48 (525 4 29 paly olixe
He g lize bily) & @l gy JioS el
AL Cuwd s Lyl

33 99,

laol ol 5o odlaiwl dy50 (clad S, 5l (S
5l oolaiwl ¢ glixe (gomiuwe cbld sl 4 il
STyeal 4 g €l sl Jgone 5l Ko ol ta
ol a5l anlp @nlys Mia) (> (o)
o=l gy g ol oad LSt (pgrde b (wS)
(o b (Sh) conl Cpgo d2 o b o oS
el g 3,559,y odliiwl b pols aslllas )5 [1]
Oe09d S (gl ales (gl &S Cuwl ol aw
g dboul il

Y4y Ol{T};@J‘F oslads Vv oy 93| Uy | aslale 95



https://ioh.iums.ac.ir/article-1-766-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-28 ]

75
( ‘ sl ol LS g 458 lp GBI ol S deng
N

Thing

v- @ CauseOfAccident

: EnvironmentalCauses

ExtrinsicCauses

HumanError

IntrinsicCauses

OrganizationalAndManagementFailure

ProcessEquipmentsFailure

k@ ChemicalType

r EquipmentinvelvedCharactristic

> @ ModeOfOperation

¥ @ ProcessAccident

v GeneralProcessAccident

' ChemicalDispersion
ChemicalOQutflow
ProcessExplosion

- ' ProcessFire

- @ Fireball

- @ FlashFire

- @ JetFire

b @ PoolFire

-~ @ RunningFire

- @VaporCloudFire

b0 SpecialProcessincident

k- ProcessAccidentCharactristics

[ ProcessAccidentConsequences

o] sloasgarma

»
>
v

wlwls sla wAS 4l il (Process Fire)
b iy pai Laslyy sl (Slo oS 05 (izmen 5 0

& 5sdsnl Lol sbygilnl Al b Shg cnl g
WA 3)ylg odly oL

il a sl 5L sl sl g tate 4y il sl
ol wales (Knowledge Representation)
&l a8 Jie 505l ol z)ly S 400l
5 Loylil (s5edenl o e il olS0L S ooy
JA] Jbe (gl 2yl 0959 (s0amt0 sla )l

RDF(S) -

OWL -

KIF -

DAML+ OIL -

ol olsie 4, OWL Ly W3C asyl s 4
o=l o PV el 03,8 (B me (5550501 o)

LSL“" u9>)l_‘> 9 )l_f a0l i laswin ‘m}ﬁ

Bad g 0dg (gdislyd cole > 00 NEA 6)919.‘)1

5 o Dbl 5l o0l ol 1 eslil wa o] Lo
D2 shlyb Sl Jlo g 4 g0

porio b WS Can (cab) 8 ol b lagye Lol
okis 1y ol paplee VS 0 a8 5 b > Lol
L aald ol g a8 asele (oM ) 6yt Sluss
bl jLai 3)50 (ogigunST JolS 2l slaarY
T 45 dialie (megd 539l ) 2,505, cnl cdly

9 5 L LapodS ol e bl g Lo oS
Sgb s Jolids |y oLdogs (o oS ) (yriron
Gl yolis 5 Lol gl (oS ayys (gly [V]
=oar sLaohyliS gl g enlys L by
Lo g ggte (o (ol a2l il p eoly >
o3l CCPS (glalaial, o  pmass slaloial,

Y] aé

O Syl egilams J6 ) 165w somy

93 comilillosd )3 95 e gy dgeyd mnlie

> 4 (Property) (Shy S Gk 5l N
1o sl Hgd o basiye

Class Property Class

Gasket can Lead To  Jet Fire
Failure

Gasket has Cause Bad Quality of
Failure Material

Bad Is Due To Less Than
Quality of Adequate
Material Supervision or

CSulS o LeMS g Mio oS 36 0yl Lyl

e WA S 50 lg o Gasket Failure
il Ly 039 Equipments  Failure 55450
g3il8 9 () oS (Jet Fire) )58

WAY 0Ty go F o)lad OV o)93 (Ut P | sliale 5



https://ioh.iums.ac.ir/article-1-766-fa.html

L’
OHKen g 5o S Wl \ @

[ Downloaded from ioh.iums.ac.ir on 2026-06-28 ]

BRI T CIRES Y ESIEY - O P

on

* @ ExcessiveSolven
tLoad OnVentilat...
.

* @ BoilingLiquidEx
@ ChemicalDispers pandingExplasio

e e, ,——
_ * @ IgnitionOfCande 0 PoorvaporFlowDi
“@ PipelineRupture AutoignitionOfD nsingFlammableV stributionThrou
epasinDryers

S ) VaporCloudFire
A N i | ® FiashFire
*® InadequateCircu - —
lationlnDryers PracessFire -

=
DecompositionCf = GeneralProcessA
PracessMaterial ceident

canCausedBy(Subclass some)

Yo JetFire canLeadTo{Subclass some)

= has individual

= has subclass

+ .
Spark = mayFollows{Subclass some)

* @ PoolFire == mayLeadTo(Subclass soms)

* 0 Firebal

4 s

eplio plo b Llgy (3 g ol sl v IS8

osblae o (S8 balgy ol 2B ouds Dol il
Jologs mwyp 50 B pl ol ioled |y calises
Lobol ol (L) cgan (gl @nlys b Lo po
He (o sladie > (SES Ghales el
Sl V] 09 o Cgmone g8 dlats S Eidlg>
L e @ols> 01558 i) s b 3,8 Jlo
» bl ead al) S3IS 65 S ()
D)9 Cwd dy led (g b & coalie yogiad
45 3>yl )3 @l g o S oS 295 (1558
S S Bl s doses b zes Sl
oL (opn L el ol )3 S ) oy
s 4ol l b baye ealie (S5 39250 U
o Loyl caliols Jloisl glaasly 5 ls
Cowd (il dy g alido adls jop (sl Joizee
(¥ JS) cdly swlss
laodly o 8d aS Jaaxo slaodly olSGL CBMS
d._ﬂ)‘ ){)lf C,w:|9'>)> Syguo D |) g 5lodds o)f,'>5
018 (Byme ool a1 slaolly aimd s
o |y Laodly cp baolyy a8 0506 aalllas ol jo
Oygo 5 Jlie gl iy Gioled g ooy awsis
bdd ()5t Sy Joy e pogad > e Cuslgdyd
&y 3y & basye dtilS colgs CleMbl ¢ ol
SlaodS g hsyse malie plo aSl wd salyss

SFomelS el ad 4855 @ (b ol adllas
> Protégeé  yih ool (gjlwodly jd oolaiwl 5y0
wUly 4 il 10 )u8 5 diawbed doliypy S &
dloul g OWL ales jl sasio slab; 5l coles
o DY]dbioa L 1) (o9 o sogignss
eolys Lol punlio odd (6,903, 5 isily asil
Jle b manlio o baslg) g 9 23 o sl
JHitie (G5l5T Loyl @ dsgerme opl Wl 5 43
S slaodlaiwl (gl oad sl u:(;jb oKL s

5 03l

Process) (gaigl,8 Codlga Wiy piulod 3
L5 i(Accident Knowledge Representation
(il oL S duastiio p 5 ol &S caS e
5 mudlas .l oad 0030 i 3l b iolessl
Py ) e d)lg g o iy iy S g
35 el sl G oL J 493 S
o3 s ) by 5 anli ¥ USG5 Jlte sl
w3 o Ui |y gl G5l porde pogad )3 0l
V7]

(8 325 4ol g Sy
oLl ] o o ¥ S 51 45 565 lan

Y4y Ol{T};@JCF oslads Vv oy 93| Uy | aslale 95



https://ioh.iums.ac.ir/article-1-766-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-28 ]

75
( ‘ sl ol LS g 458 lp GBI ol S deng
N

RIEA|ET

Annotations

~WConveyorFailure
~@ CyclonicSeparatorsFailure
DrayerAccident
@ FanFailure
- @ FiredEquipmentAccident
- FluidTransferEquipmentincident
-0 GearboxFailure
HeatExchangerAcccident
~@InverterFailure
- MassTransferEquipmentAccident
- MixerAndAgitatorFailure
~@PackingAndMechanicalSealFailure
PipelineAccident
- @ ProcessRollFailure
- ReactorAccident
-0 SolidsHandlingEquipmentAccident
-0 SteamTrapFailure

Storage TankAccident
GroundPoolFromOverilling

- @HazardousMaterial Trappedin StorageTank
QutflowBecauseOfOverOrUnderPressure
StorageTankDestruction

- @ StorageTankFailure

: Storage TankGasExplosiveMixtures
StorageTankOverpressure

(0 Storage TankUnderpressure

- @ Storage TankVacuum

[»

StorageTankAccident

canCausedBy some AccelerationDueToGravity
canCausedBy some ControlinstrumentFailure

= canCausedBy some HumanError

canCausedBy some LevelControlindicatorFailure
canCausedBy some WrongOperationManual
canCausedBy some WrongTypeOfinstrument
canLeadTo some ExplosionConsequence
canLeadTo some PoolFire

canLeadTo some ToxicEffect

canOccurin only
(ClosedStorageTank
or OpenStorage Tank)
canOccurin some ClosedStorage Tank

canOccurin some OpenStorageTank

Inherited anonymaous classes

-

weplie G Lily) 9 ()5 o)y 3l b La e manlie =Y S5

bro oyl & .l p)l8 STyol gyl & s S
2By il Sliaes gl e ogde &S
Ly 3> U (35 o)y b b ye Jolgs (g
S]] e )8 058 4y g Syl
sobate e i Nlge pae cpl Sl gl cudl
S Sy slpmr il il oSl el Lol
T pealde | pS yo (gl (ool iz oy
blyy slise gy (> g porie Ol slp (Jasi e
DS )5 sy 425 3)90 S
e QL5 (S @l @ge g @olr ilos
glio ) edly> o5y )5 dng L il
@ilys T Jgane slo S5 ) oolitl sl b
3 SN glagby) Jl 45 cuwl piY g 0350 B
o o ioly (slaol Ll eolasiwl .2 g odlatwl
cloodldy (6y9] xor 4 S8 pous Nl o odlg>
s 4 plaisisd Koo b el syl STil g Y

nlgs aSh) LS 4 (3 oy 4 bgrye il
4 Lo as aS e o)Ll (Kletz) S jgud p s
oS w0l Sl stk SleMbl (bl sl s
2 0981 e 4 s 1) el Sl gt Slo g
Mo g8 S yb 3l g3 olage was )8 L lus
Cygpmd § 39350 031 (ool ans oyl oyl
V0] S o ST Ll Lol L5

oalauwl LSl ¢ yiwd > Lish oL dbol b
g 4y &S il 6 ISl A g el
355 5bLs > demg Canl odd (6)905,5 0,5
5 590595 4 S8 ead bl il olSL oS
Gl iolyg

Ml 3l a3 Sibsai MM} S
5 V] ol Ly slmasily g ol il
bl oas Lol Lish ol (S0 Sl
bls jl caliee lwliss )5 el g cov gl
@l o olb 4 (o piwd ialy b 15,56 calisee
s 9 LB (o yiwd b ye slaygiSh g b )
iles Ll @a 1) (Slrnsys

(AL 08z dlnl (n e & S gt LS

WAY 0Ty go F o)lad OV o)93 (Ut P | sliale 5



https://ioh.iums.ac.ir/article-1-766-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-28 ]

Facilities. New York: American Institute of

Chemical Engineers CCPS; 2003.

14. Sklet S. Comparison of some selected
methods for accident investigation. Journal of
Hazardous Materials. 2004;11:29-37.

15. Kletz TA. Searchlights from the past. Journal
of Hazardous Materials. 2008;159:130-4.

16. Lindberg AK, Hansson SO, Rollenhagen C.
Learning from accidents — What more do we need
to know? Safety Science. 2010; 48: 714-21.

1. Azadeh A., Nouri J., & Fam I. M. The impacts
of total system design factors on human
performance in power plants. American Journal of
Applied Sciences. 2005; 2(9): 1301.

2. Azadeh A., Fam 1. M., & Garakani MM. A
total ergonomic design approach to enhance the
productivity in a complicated control system.
Information Technology Journal. 2007; 6(7): 1036-
1042.

3. Suzuki M, Batres R, Fuchino T, Shimada Y,
Chung WP. A knowledge-based approach for
accident information retrieval. 16th European
Symposium on  Computer Aided Process
Engineering: Elsevier B.V.; 2006. p. 1057-62.

4. Tauseef SM, Abbasi T, Abbasi SA.
Pondicherry University Process Accident Database
(PUPAD). Pudicherry [cited 2012 2012 4/6].

5.HSE. The Hydrocarbon Releases Database
System. HSE; 1992 [Cited 2012 13/4]; Available
from: https://www.hse.gov.uk/her3/index.asp.

6. Kaza S, Chen H. Evaluating ontology mapping
techniques: An experiment in public safety
information sharing. Decision Support Systems.
2008;45:714-28.

7. Garrido J, Requena I. Towards summarizing
knowledge: Brief ontologies. Expert Systems with
Applications. 22-39: 3213; 2012.

8. Joo J, Lee MS. Adoption of the Semantic Web
for overcoming technical limitations of knowledge
management systems. Expert Systems with
Applications. 2009;36:7318-27.

9. Bright TJ, Furuya EY, Kuperman GJ, Cimino
JJ, Bakken S. Development and evaluation of an
ontology for guiding appropriate antibiotic
prescribing. Journal of Biomedical Informatics.
2012;45:120-8.

10. Pinto HS, Martins JP. Ontologies: How can
They be Built? Knowledge and Information
Systems. 2004; 6:441-64.

11.Cao D, Li Z,Ramani K. Ontology-based
customer preference modeling for concept
generation. Advanced Engineering Informatics.
2011; 25:162-76.

12. Ebrahimipour V, Rezaie K, Shokravi S. An
ontology approach to support FMEA studies.
Expert Systems with Applications. 2010; 37: 671-7.

13. Guideline for Fire Protection in Chemical,
Petrochemical, and Hydrocarbon Processing

Y4y QL.T)J@J; oslads Vv oy 93| Uy | aslale 95



https://ioh.iums.ac.ir/article-1-766-fa.html

L’
Abstract \

Developing a knowledge base for process accident investigation

0. Kalatpourl, L Mohammadfam2, H. Khotanlou®, R. Golmohammadi*

Received: 2012/07/17 Revised: 2012/12/15 Accepted: 2013/05/18

Abstract

Background and aims: One of the most applicable methods in the accident investigation
process is utilizing the previously occurred accidents. Usually these data are collected in the
databases. The customary databases have some limitations like inability to understand the
relations among data. In the current study, it has been considered to provide a sound
resource for accident investigation, besides the collecting the domain knowledge.

Methods: Through analyzing the occurred accidents, their associated knowledge was
obtained. After that the gathered data were transferred into the protégé framework software.
The ontology approach was employed to create the interested knowledge base.

Results: The proposed knowledge base makes it possible to explore and determine the
related factors to the process accidents. Also this knowledge base facilitates the semantic
search among the main concepts related to the occurred accident.

Conclusion: Utilizing knowledge bases could facilitate and enhance the analyzing process
and identifying the related root causes. Also this application would provide a possibility for
redesign and implementing the interventions.

Keywords: Ontology, Data Base, Semantic search, Knowledge Representation.
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