[ Downloaded from tkj.ssu.ac.ir on 2025-11-05 ]

[ DOI: 10.18502/tKj.v17i3.20026 |

Occupational Medicine Quarterly Journal N b gands gale aslilad

Vol. 17, No3, Autumn 2025 Sy ek, ./J_A//—(,;,,g,;, VB30 ojled Y 05
Pages: 11-25 ’J , ,;; V=YD camino
S,

S 41wl 3 ooliiw! b ylxiil g (5 3gw T S 5 SWdinb
S Juow g PHA ¢ PHL slaSwiss ¢ MIL-STD-882E
S99 MO

Y .\ A #)\ ) N & . - \ 4 & .
JH G99e,8 ¢ (Elr agome ¢ Syl s ¢ legdyg 0S¢ g sy e

oduS>

Gy heili ozl 1 sl 04y ol e il g (g5am ST b 5l 6 baxxls Gl Sy b o)lgen o] mlio dadie
open 4 (PHL & PHA) s Slosie Judoo g o ypd 5l ooliiwl b lxil g (659w 35T slocSun , (anaib g Juloo o olulis
. a5l MIL-STD-882E s )l

SrSoy b8 Slold glacy; e o8 Olosins 5 (lolid )5 L amlas « gldos sbrosls b g el (0,90 asllas lgicay
9 Oet gl o gl S,z « MIL-STD-882E Sy, s 5l g PHA g PHL slboSuss Jlozx| g ool Jolo

o sl ool ol

Gy s Loy, il il axils o o 1y (53pm0tsT g slonil Sy Wlgise oo blice Canng A ols s aslllas s gl

shls a5 sl TICHA lagly JuS jo 8 ais 5l 50 Wlg so a5 <8 5 13 Y0 oo b addllas S mhaw gl 10 50 ile
Wlgs oo T (510,90 S g s PSVud (3lweslel ols plais] 55 4 (g0 mhaw e yile b Gillas g 09 DV Sy hans

55 e o adi (siludlgnl o s I 3L R[S Sloixl sboawly cpiores oo olS Jod LB o> U ) Sy mlaws
RECLW @L@‘ L;L:bkg)lfd\gk,.;
osz)lz LPHL s PHA (.55 seo oo olis bamdly ol &l)) Sy ) s b conliste @il Ry 5 (J S loladl i g yuSams

S S8 S ailio 3 Sk alS 5 el sl S el Spet 4 Wilsise S bl Ky, (soailo

(PHA) oz sleais Judow ¢ conivg yo «Samy ol Julos « MIL-STD-882E o lusliwsl : saulS slaosly

Ol leal golunl 3131 0BEtils ¢jlgal 319 um j buazo 03,3

Olpl o332yt o333y Sy pole DRI uolhw o g0 (s loir] Jalge Ooligins 35 o wubligs 235213 (sl > Cabl g o iqe 595"
nedaorak@iau.ac.ir : g Sl Camg +AAN SN APS 1 ulod ali . gammo &3k 957

VEE/V/VEiGh 3 )b VECE/ /o5 28l )b

CCBY-NC4.0


mailto:nedaorak@iau.ac.ir
http://dx.doi.org/10.18502/tkj.v17i3.20026
https://tkj.ssu.ac.ir/article-1-1378-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2025-11-05 ]

[ DOI: 10.18502/tKj.v17i3.20026 |

By

Sl g (659t T Sy gl

adgl  Jys leladl ey g 092ge Olyblie
(V)85 oo 158 colainls 50

Caglsl 9y50 )0 5330 Gy pread Sl Jcnll
S5 ahbs a8 sl bro (el ol
5 &89 Ll bl oSy ol p3¥ asly e
awlie BB 9 adllisle ©jgoar sl oo
MIL-STD-s lastew! ey cpl 5o Xgd gamail
gleo )2 055 5 pime slosal, S (l5204.882F
5 Sfslivl gezily b S,y b glo 5 sl
Gl S oo ) Sy Copie g Julod sl i
Jeirbons sl Ky 5l @mSore b o laibil
g aSle ol 3 | S, (ASiooS anains (IS
adgl plolids (LSS sl (oS (lyieay Wilgs oo
MIL- 5 bl (VYA V)asS Joe PHL 5 PHA e
Ll s Glis  gawaid L STD-882E
Oygods | Shhs oby)l g plelid (sl ealads
gl @ Cund g Sjlues nd Gl el
sl SrS a3 (w5 Dol ((soges
Sy 5 loe )3 ol o8y Jloxal 2als 5 5 S5
IRCL PPV S

5 S is] By wol> G ol dsllas o
wllae Glsieas aio slassly 51 (S o bl
slio o wolgx Judow .cal oals bl (69,50
ol 85 Lz ol loas cenl gords iy 5 sl
do)lrisl aloz 51 azg B ol L mlo
sl o> 5 olant S Sti daggjpm ]
O Lo & oy o Ollas ) aiis axlee Sl
ot Sl S ol ol Slasls 5 Sl
4 sl NSl 8 ) b > 5 LS
Sldas g o >lb doanl s o cins bl 5 Lol
sais| 0 wlie Eolg> £48 5l Wlgs o g WS o S
olsm 5| eyeSiny yr odle (VTNFIAS (g ,uSsl
5 ol Slaptenn )0 jetee See 4 bl
wolsr Jolod b i oo S8 Gilles glaan B

CCBY-NC4.0

doddo

Vb Sy b ol o et 51l 5 (59m0 5851
ooty laolKi ¥l sl wonlp mlis o
HB ol (65l slajlil 5 ol ol oy iy
s Lt Solg ol Wsdice wamoms Jlaidl
wrye Sk WIS e gy p S Sl Jle
ool 55, 5 ooger slaiel Lzals o sllee SV
gleo (DS 5 pdlghes  Jasecon;
Sz 5 g i ol wlio (Sl e erds
pad 55 s b byl slocalli 5 s oo
ol g oo slzl pae Shgo j0 Wlgh oo a5 o]
(F-Y)05ds jralaamld oly> 4y e ool slo S
5 gl mlio » Sliks 5 ew olse o
3 oaS g Jele 5 o olyad s (sleesd
& ool mizan 5 i ool S S 5 el
oasSolul  wolym (D)l ooy ) lae
Sladlae olul s plio )0 gooxin gloay ;o
F ol G a8 ol plias s Yoo Jlo jo Wby o
i dloe JB o) 4 ogpdne slaanze
olg> 5l b sloim! (goladl slaas o ol b
KV A CRCTUR VR UV VY BV ¢ RYVRIRVY PES N PR Dowe
wololis aioils deojer ol 0 e (gl
ol 5 ohgs ohlbs gds ganail 5 Jubou
Ml 100500 Job 5o izman 5 (b (3l

Sy Capde 0 Sl sbelS uiss 5l (S
Lol opl o el esilly lbs adyl ool
s 5 (PHL) s e ot 5 ol
Ll oole olos,Sog, olgeas (PHA) s Sleaie
3 ot csiet] S5 sl b s adsl e s e
Sae L PHL SO wgd o aislis olg>
b iy sl Jleis] Sbs des Lol
9y S 0 255 0 )13 03lituld g0 pians JolS
b ok 5 esdy Lalyd 5 sy 55,45 LPHA
2] (AR oSS as (slogy s Slonie Julos
s Syp0 50 adgl BT sl slp Ysero bl


http://dx.doi.org/10.18502/tkj.v17i3.20026
https://tkj.ssu.ac.ir/article-1-1378-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2025-11-05 ]

[ DOI: 10.18502/tKj.v17i3.20026 |

e 9. 1 sy Lo ERNY

pou il s olldl Sl s JBw S veas
6)'551’ wlin C‘;o‘P RRCN &355 )" 9 -\5L--’) 6)1-.'.

L9

IR M)

S, gunaib 5 Ll sl ragh ool 5o

90 Sy 5l Gliil g gjm ] Wol> Sy 1 L8U

Sas Slade Capd bld s pluls SO
olyonas (PHA) b3 Slosia [l 5(PHL)

MIL-STD-s i) Sy, gtk gl

ol aslllae S & lgls | S b eolizsl 882E
o o8 ss 0 ) USG Bl e oo lis |
B Gresipe sl lubia )l S el
>l Glopery Olpde 5 Dliass GLBL dosil !
ool e slasl Qi al LSS ) 950
olgm b olesl 5 anlp il (Sllee 20
S ity asiiSpmeds b CBS Cya w2
Sype Wl b el way al> e 0wl Slylas
dels o al s S cogs oS S ot (o) 2
Gl Sl 15,0 ol 5 Slles sloanl)
GLid Led) (6, Ll (g loay ooyjlie oo 5iST)
ol Goa sy P&IDg PFD (slajloges (g b=
i 3,5hee 5 x5l 51 elS o5 0 oSy sl > e
ol 3l Sy Gpian o e e el
03l £y s Olod 3 sty 45 Jlmiil 5 (5j5m T
GBS gty 5 Ll (5050 adllae (lgicar g
Wols oilojll Jald Jeboo Jsle ad oo
(laia,y 5 ol e asis 55kl olays, olubs
B9 B g seeal oy liE 5l i slaosls gzl Fel
Slo s o Sllas laosls wlol a5 o
PHL (ol s ogilly oot cols ulows 5 «opniins

VAW LIPS I W Ee

CCBY-NC4.0

o2l by Sbl g ol ol Slulis ol
Silsdingy 0 wiilgi oo bedod cal Geizen o
Cowles 5 (Sauomn 4 4 L oanil e oy
L b 5o s b ad 4sS p gandy ity slaanl
Sl ol b casl aisls goo Cdlse wilgs o ldas
M n @Yb Seeal Slslee cnl Gl iy
D)oty &5 (oo (69,90 Olalllae 2905 4 axgi b

boads) b plals oSS oS el
Sy gk sl Mol ojlibinl gzl
ol et plxl 4 5l sl 00,5 colail
aile mbio )0 ohgds 09 oo (whaal Gl
Sy Jebog a5 line sy mlio b sendigyhy
dole a4 sgame mle b Sloy BYo 4 Cdél sl
9 S oo S 5l oolittul w09l o J5S 5o (s
gaaish b olyen PHA 5 PHL cpmen i
5 gl ai Wil o MIL-STD-882E ,, o
oolainl b laml pl by .(VONP)WS Wyl wlylas  rals
il —oad G le 5l S0y b e gl o
g 0dd syl o Sl ) zhw MIL-STD-882E
PHA (sla ) iz o 0,5 (o0 plonil oled govailo
sobiedy 5 ol g5dy I iy Jsere y5b 4 PHL
oolawl Lol gy c0 54 ogill slag b sluliis
Koy, Wilgs o jub ABl> g58g 5 L o] 5l (eSS
Slacins (g3l 581 g S, (il b 1) sl
Wl weler (6,8 ele alie Golex JIST 5 et
MIL- JLob] O u.u.:).:l.o )'| 6;:5")-@.). L g
g o0l yuws hs a S, xkw STD-882E
5 el olulid ol (Bl 5 08 ex)lr
G b el gline gleg b o Sa, gouanlb


http://dx.doi.org/10.18502/tkj.v17i3.20026
https://tkj.ssu.ac.ir/article-1-1378-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2025-11-05 ]

[ DOI: 10.18502/tKj.v17i3.20026 |

B

Sl g (659t T Sy gl

Sl (5,81 aox

Ayl g Sy [

\

PHA o (yanxs

PHL
Golg> Julo |
&9 50 ASl>
PHA
Sy gedans Gt
S Sy 9 | sleiiag o &1y
Al Culaad & rS blasl
MIL-STDSS82E
adllae oyl>gls Y Sl

Sy gl bl g (7 Jga2) 0d gunail
AONVINIAL (s Sz Bpdy pae b (B pdy
Dbl 5 Dol Sleladl 5 S sl )
) G 3 Byt o] Sy b a5 Silikas (6l
s ools asis ((SErious)ses> L (highyyt
e obolidl by celie JpmS oleldl
ol Bow o sl S 5 Bisel (e
L] ool 5 ohhs cad by Jlasl mels ol
lr ¥ Jgaxr @lhe .0V JoS hB mhaw o
698 Sleldl (266 g e edguzme )3 slaSes,
5 2l S, g blasl eogamae 8,5 K5, o olgias

D Slaiz DS wiejls 5 e

b omess 5 (PHA) jhs lesie Jlos o)
A sl alege ol o og adllae 65 ()3T S
5 bl 5l eolitnl b Sy b, s glolis s
Sad ghate opl gl b pbsIMIL-STD-882E

MIL-STD-882E wuois Jgaz (wlol » laouls
( Negligibles Catastrophic ;) oo cowaalb

AONVAY) () Jgaz)
b slbosls 4 ax g b s Ol s gedy Jles]

G Frequent ;i) i s wlis)ls Sl
L S,y maw e (Y Jgo>) (Eliminated)
35 00,8 e Jlimboad Lyl i solitul

(High, Serious, Medium, Low) mho >

Mil-STD882E o jluiliwsl wlus! 5 ylas o ganaibs ) Jgax

Jte

ST Jels xSt Ol et JolS o 505 08 8 Slals V  (Las>b)Catastrophic

9=y 55 S5 Ggm]
Sgdoe 8 s
S g Les 8!

Sldee SYob (Bg5 (gaz Colym (s ol
oy JoB Ol (g0 PO ¢ S5 ]

S b 5L b

(J,>)Critical
(Lwgie)Marginal

-+ 1t —

(;=b)Negligible

Mil-STD882E s sl bl 1yl Jloio| gl Y Jgas

st (gl sy s Jloz!

Jo e b oligS Sloj oL ,o ol Jlexs! A (Frequent), <.

Jls e by s yoe o j0 o84 Uizl B (Probable) jezme

Jlo ais o LSS il Lol 310 8429 Jlozs C (Occationalyls’ & o8
s yoe Jgb ,0 bSO Ok E4dg D (Remote),st
e Llys o s aen by £935 E (mpeobable)s.s

O ool oy Bi> s F Eliminated)sas i

CCBY-NC4.0


http://dx.doi.org/10.18502/tkj.v17i3.20026
https://tkj.ssu.ac.ir/article-1-1378-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2025-11-05 ]

[ DOI: 10.18502/tKj.v17i3.20026 |

e 9. 391 ia Lo BV

4 3

2 1

oy alols ;5 5 b piite bz ;0 o Sl 5 00,8
Jliol & 8> Jletol gte So 40,95 0 b (U
Jrde o> ore (So03 0 s Joli> ol
RV

Sl alS (ol5Se coti plKin a5 canl S5 a4y oY
poas W3,S S5 | ddlate S p dy o ;0 e
St s locy 4 abolidl adgl Slolee plol 51 ey
Obwsbon @ eadsl Glops 5l g 0B Jie can
0¥ gl Kalan b o 3,5 pliel slsal S
4 wher (i e 5 2l Vel ey
b JEe ol oler (KEse @i Olislos
A g2 S 39y 033k 3l mp poan (et wilinlie
35 Dgd (S gm | (SBU )l

Hot Cooking wllee Slosie alxil 4y axg5 L
el 0591 55 (gol> R-102108+ 55T, 9,5 L
Zor s el il enl ) b3 ) sly o o
s 3 Iy 0l Sae y55 3 il sl L iBly 5)
s 59, VHC125) (A gl :y05s OPEN oy5 5 lo
P- s 9,5 (PES01-104008-1Y) &u! Y
e 5l olSe wad cus (olSe sl>) -B1021
JLid ey o2, gl VY bt 4 Ol gl ) b il
a0 ¥Y Lo g b ¥ sgam s abasd )5 )eS 0 Las
B O U P S YW ) ICINN ISV [ JCT
1 Grizen 5 ad Sl 4 4z bl el
00,28 ¥ o3l pyw Al U )l sloaiss (28,5
el S5 5 (5 YO el lS (28,5 T el

5T 05 e Giam T oo Syglome ;0 45 gz

CCBY-NC4.0

=l
6990 aalllas
oI (s by LDPE® HDPE. .3 j sousie
k}" Yoeoooo 4\.>L,JL..) u.\.».]}.: ‘5‘).: 9 Sl 9 EO/EG54
c:"" ,b> (High-Density Polyethylene) yuSoew 4Ll sk axlg
Sl ,0 g et JeSid Gl e addllas ol o ol oals
s IS gy e e (slayes 51 I
2 8O0 Aol alez e L8 @olg> lal .ol ploxl
R A A PR Y PR (3T WOR-A) R OR P S
sl gy D90 a1 el g 158

Gy obml g oK cuis g p0 N cels o
yitn Slis 251 slag,s HDPE axly +f b o
SodsS Sldes alolddl sbociwl &yo 4 axly o
3 le.‘o.ll Sy plo (lojen a30,S )’LéT Iy, &liwees
Do pliel dol> e ds uiVgrol ol ot as Slis 251
S5 RS o e sl Sl ol
Slagly cyen 9,951, jLad jmals b bl o 08,8
ahd CEsw Glyz s oy Jrop bawg abgye
sbibl JolS job @y aiBo Ve dgu Sl ey B2y 5 00
IRV

Vs Jlasl mld 5l Ii%e cans Sl s daol> ol
ol Jesl 5 o588 gol> ol VY b 4 ol
S ol pad 4y Ol pond 185 Sol> £484 51 iy ol &) ol
Juasl e Slaml Y gy 008 Tz 5l silo e e
ool b jue (K3,5 23 4y pladl (i VY a3 o


http://dx.doi.org/10.18502/tkj.v17i3.20026
https://tkj.ssu.ac.ir/article-1-1378-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2025-11-05 ]

[ DOI: 10.18502/tKj.v17i3.20026 |

Bs

Sl g (659t T Sy gl

Wl Cald g digSul disl> £48y Loy AT Wil oo
dy ooged Iz g @ld SYLasl 3,5 5L Jds 4 oS
S ol VY oY a4 e ol b g9y il )
el e 5l S oy ST Sl s ol
Ly 50e gy layyw (s Oy 4o 20,5 509
G ley cais ol 53 4 p3Y 0B e Ay IS 0 40
JIC AUV TV I JUUNE S JRCE
(Zr) e S by (SBS &8 Slles 4 ol
93k e %) Fow 5l Wiz Gl &Bly 5o wleios
Sy p 08 )l gl Vo oYl s L pliSe
5 il Tles 5 48,2 Jlato! e S 1 % Sl
i o Yzl ol b 4 olowl e ol el
YO s > olS B g ol 009 4l )] 0 yatuss
Bolo e Sgle 5 45 gz Jlr 5,5
Jrl s Gr sl I slade (S gm g 035 e
Glaely 51,5, Dg8 5 cole Dligend 4 by e 550
wol> ol Sldes aia Y-F S .ol oogy alol>

...\.QQLSA ULM..: ‘) 6»))9.47

R-1021

sle outer cooler Gl bl o cols slaass 38,5
Ol e I (K85 28, L plxl gl o F Al
BB Jore 090 00308 olo VYFF-F o Lol 4 o
WS Djgod &lly 1o 0g oais ool Zd Caey 0 8
ek paST Joe ) (KBS 8, Ayl ) 0g oad e
e (Bl ) Cooy ¥ g ) laeml (0pdy )90
g Sliaped sdid g adss deolKiws 1 wosl
5 Logys 095 Sgdeme 9 Goged la (e
Coomd 40 Dy 00,5 b cdle o g,
slopnl | plSme oad ad S Ll s slomging
I sV b > c.ES aloz 3l Wlos, 550 Codle dbbgs 1o
dods 45 0041 45 Gy dae 4 pac Cad 0 oadolo
Ldgr O L8 Loy
TICRNT]S NP TRN ) SR AT
Ole Cel 059 b s (2l 59, o5 ) S0
3 Sl S8 aY (Gl aily b s o Sals
Sgdens 5 03,5 Iz &y bgyye 4y Jlie )0 )15 e
Sl 03,93 S5 (4 S bz S 9 sogyg (o9
Sgden 5 &y SalS” lagly oS wilica ol o) pogie 9

o S
4
G5l gl Y e

—

VHC

P Jeie T ey

N !
Y o
P-1021B O s

69 50 aol> Slles ais ¥ S

O g 00 S i G oobml g ol Sl
CadSe 1 (il s Sy xaw
on! ol .ol solaiw! PHL(Preliminary Hazard List)

CCBY-NC4.0

Glatendy pS15 Sy Gus L oalply ab el
9 e lp g anllae Cou ol B asly il


http://dx.doi.org/10.18502/tkj.v17i3.20026
https://tkj.ssu.ac.ir/article-1-1378-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2025-11-05 ]

[ DOI: 10.18502/tKj.v17i3.20026 |

e 9. 391 (ia Lo BRIV

HDPE sy agl b asly olylas o S F oo

LS'L‘))| IN Jﬁ“\’ ! od.a] I\ 9 ¥ Jj‘» B Comnd

3,15 5429 .
Sllas>Me seele bl jobie Lice g Jle @,
bolKiws \
adgl olge Y
il STy alg) las A
# doe Jolse ¥
E B Ao 0
Lo 4 PSV 05 5 ,lad JuS j0 cds poe 8 6,5l e
LU @ 51558 59,9 9 Ol pass o il gllas Ol yrons jo Sl glas
PHJ5 5o 648 e
3970 (9N 29,9
b Jodlygiss 5l (595 poe 7
SSa 5loslaiul pace g b ducad (glo,90 S Jl yo 6,51 Jem
Jobss J.,o|9p
2° &Sl s Sl
S S Wiged
25 Bl Bl 50 cndid Congone s
Ol yuonns
PH )é k5‘3 ua.u
meter
P-1013 T
L ye oy
anl B asly jo ks
logls
ol B asly jo ek
G Jlpl ol v
Ylasl o el
B o]
o= »® Rl
S
).) ‘5.‘3 ua.m
S5 Higed Sl
. b oSS BN ua.m
S,z sladll; A
‘J L ufa-i-ﬂg = LY HCI .
od I, 15 o q
S s
=70 Sl bole
o 3> i

CCBY-NC4.0


http://dx.doi.org/10.18502/tkj.v17i3.20026
https://tkj.ssu.ac.ir/article-1-1378-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2025-11-05 ]

[ DOI: 10.18502/tKj.v17i3.20026 |

BaA

Sl g (659t T Sy gl

5 Cods
<wSealing
Seka yls

OUy s S
@ ol%e
collecting pit
PRI IO
i s
lasl e
ks

g Dl 5l s

5 Olypesd Zgz

PM
Bolr g2y pue
e
ol # y.
A (e pie s
592 &l
N (g pd pas
siog) LIS
S9%9 poe «.;b]abu 0\
(s Joiliy
Lioslgs pas 0y ae
2,0 8929 5,5 ile (Sl AT slacwend o Gl Jo e '
&le oo
Capl (Syo Sogll 5 oL glp e pad sole oo
VY
oKws
oYk 2l 5l g > b3 )| Ve
Sl V0
b sl5 )0 al \#
Z97 Jbw 50 158 0924 o sbls VY
Sl g A
Jbesl 5 olge \a
Leo 9 Q)‘)? Y-
Gl BlS s o 6l 5L 5yl Yy
Els Jlw YY
'S Carogonns 1 NC14 JgusS o510l jo s Jdo a4 8 et ol
‘ Yo
sheome OS5 s Ol s
anlg asly ol sl vs
Nitrogen blanket
o A
‘5>L.L<x$ fal;.c YA
S5l ge 5 i S 4
Loo 9 k_))‘)} Y.
g, "

CCBY-NC4.0


http://dx.doi.org/10.18502/tkj.v17i3.20026
https://tkj.ssu.ac.ir/article-1-1378-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2025-11-05 ]

[ DOI: 10.18502/tKj.v17i3.20026 |

e g 11 siapd Lo BV

(o 019.4 Y

ol Jbzal L slge A1

HDPE (555251 5 G2y 2ol 0 Jsor

Sl gs cde el s olSsws pbs
e FTICT glagly J,8 o 226 s Ly Vb ey Sl Catalyst) Ve -Ro-
<) )= 1
()5 Jger) S (sl L5551, olge STy 5l b (reactor preparation
. ¥ Activator) Voyv-Do-
= L.AJ LQQMJ -
05 (SiSgm P B sl 2 B o S3gmis] Jleesl 5 slge o
VoY) (calibration
o bl gl _ o & (v Reactor))-YY-Ro-
0,8 (KiSgu &39S oy Jail JB olge

s oSS ’)as;éuaij

e o Sl gl
b ol 3gp9 Olpens sy gilweslel (g5 ]
o JUS" & o35

b & ls il sealing sla 5 o &3]

Ls_;l? &yl )
i PUPRUE WA FOR-E S VU Y EURVCt SRS P ]

P

i ol
[CastiiaS) 4. .
n Sl o> (g55m 03]

3

(Reactor Peat)\ - Y¥-Ro-

Juzsl L slye V-¥4-Da-

C,B,AY-\\-CEb-
Juazdl B s (centrifuge Decanter)

screw) Cs;BsAv-\\-SCob-

Judl B8 olge (conveyor
pRm)  Jlesl BB olye -Po-&v-\1-Dob-
Slge (5 55 diged v

Caxdy g yems 0 lp 5 abgipe Slaxde 5 o5Y
ol 3l wsoncaglyl 5 Cueal azys bl
Sledie Cad S g sliwl jl eod ot sla s
T Y LY NP FSYCU J E -+ PR Ot 2
038 Js a4 il plo g ey daolfiws
RIS RNEE SN [ - P PR PO WENEN
Olpieds anl B axly 53 39290 gz plu 3 Sles 5
b asd 8k s Lol slag )l

CCBY-NC4.0

3 Jels aledbl 51 solazul L olas ol ol

Ba> b og ol gunad; 5 oLl 58 sl S
50 00,8 o 0yls Xl glalnl o Blal Sledlb
g obwl a4 398 oS> 5l Sledbl ol (adly
o] SaS a Glgo b ws,8 o Jie PHL Jglo>
Ced jo b Wl s prel> g g Jelis oo
G Sag, bl £ Jgas po caddl)] s Sleade
S| odu::dj‘)‘ i]os.j).c ul?:.uoy 9 g_img.) G‘a»u u.)‘f‘

aslsd o)l ge8y Jloizl 5 Dol g zobaw sl 5l


http://dx.doi.org/10.18502/tkj.v17i3.20026
https://tkj.ssu.ac.ir/article-1-1378-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2025-11-05 ]

[ DOI: 10.18502/tKj.v17i3.20026 |

By.

Sl g (659t T Sy gl

HDPE u>ly jlas  gledie ceud

Tower Cooling

oy o) ol cde k.a]o)]ol:’u Cardg @,
5 LPSV cald g5luoskel Dy oiSTy 5l BB YL Jlad lagly Sy y g8 el 15T, Lol \
losT cslos0 Sz 1551, e TICI4
Sl sloygd Sz ploxl Ey o Jural QB olse s e Slowe )3 (S8 a8 &> v
V-Vv-Do-
Olpens sloyg0  slaasssl Dy o 8Ll il i s o5 Y
&2 ol Cogenne a>ly (e
oal Olygzs 5l oolatul D¥ ol Bl (K g Congamo 3ol cuis g il 51 S sle ylaas ¥
Ol g
Gloygs oy (gsleangy Dy Jlesl BB slge shews Sty il 35> O
LS"’)B‘) ul)...a.v_lj LS)“"QSJ Sealing Y-11-Co-
Gas 3 soli! Dy Jleesl LB olge ol e e b dgl g o slyo o z
Analyzer Detector Gas
5505 Joall s s DY Jussl Mol oy s L oe ) Sl e Y
(S g Coagene Sl slas (5 S aiges AR
2 ool sloyen slansssl Dy 5o ol 18 Laal &b o5 wdaw 58l &> A

SS90 el 10 0,5 1,8 soliuls g (gans] )8 &lo

s> ¢ (High) YU zohw 0 S, gonailb
50 bl s (el jgba a8, S L3(Serious)
5 TICH oy Js5 j5 oo Lo & oy,
Sleeas (ool B bghs 5l li%e clacus isen
S alex 5l aiin (6,98 (Dol pludl sl aS
Gird (28,5 I8 arg oy50 o anl 0 o5 cege
5 (Permit to Work) |5 slajgme Copoe o
g Slles 9,0 51 g8 Sl JolSL (5ludly ]
Gleo,Sigy oS 5 4 aeo oo lid aidl (pl 0 ogdle
Sloreste 5 >hb adsh =l ;o PHA 5 PHL
ol ;o bogakhd poe [, Sei> Jials 4 wilg oo
oy )0 ohga gaose ol A SeS s

CCBY-NC4.0

Ao seeleblie Cuxds A @t 4 axg L

21 Gl g bl Sy Wlgi oo a5 0 b S
2 g Sl Gy o )eiSTy leal all azdly o
doys T s lhe S 1B S calyl ol
o551, il 052D 5 1D mhiw 4o oS,
a3l TICHagly J55 5 5 i 5l 30 g s
5 551, oles LaaSTs 51 56 YL e Sl glls as
Sty e b 3lae o 3 a8ly3 1D Ko, o
&slwoslel cplpliy amo o Lolas! 095 4 sox paw
Sy e Wlgs o lagyT (sloy90 S g WPSV o]

Ao ialS S, hpdy g Jed B o>,

Con
0,509, 3l eolaiwl aS sly las asdllas opl gl

o lbiwl gonaid b ool e PHA ¢ PHL il
oisu il lnl S lseas wilgs LMIL-STD-882E

3 bl g s3amiis] Ol Sy pae 5 slolid sl


http://dx.doi.org/10.18502/tkj.v17i3.20026
https://tkj.ssu.ac.ir/article-1-1378-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2025-11-05 ]

[ DOI: 10.18502/tKj.v17i3.20026 |

e 9. y51 (s Lo BRIV

(SRpde g (Sladl (8 Jelge (38,5 L5 o b aS 288
(V)5 Joe REASON g piv Jow b alie
) @oly> oasSolml Jelse 53 i) (omsdo ey Joo
Gl bl oS (oo oy 2 Slejbe 5 Sl L3, Sl
polis g orten Loleaiz el laslys, 5 lallas o Jos
saY 5l g SO e jeb o as cul
g ol 3l Cogas Wigd gy CaSh L bl
"o ol 4 e Jelse oy 0 ey sl &
(OF)asb

oz Sl el sloa¥ )3 d92ge ably olulis
S5 Ll wloles i 358 bsls LelS sl aas
Coanl 2 055 aigei a1 o Gludl gllas 5950 558
WSh Sl palS g S ol aVair el ok
SOt 39 @ JB glaadly 5l Ks (sl
Cordg b gl Gl pas 5 5 Glajeme jo &80
Sl 0ol olo sajamme ax ST .09 o> laws 8l
wisg "o g5 5 (699y5 iludgins ol Hlaas
By 48K Do $Fhe Siledgnl m Joo o Ll
g Sazme (30l 05950 izl 5 i (s Sl
el ST LI g5,0 51 8 Ghaee (il s

Sare )0 Gileil g slegeSle slaelgn awgn
S 09> (pl )3 Loly> g Canl oz ooy
33 jemme Cupoe il NS5 g (sl puzu; ol
obarh ek e slagise 5l (S pleisle
@ oigd oly ol Cusr anl gl Goes a5 ol
S5 emme il e o o] camdo ¢ jlugesle adkais
5 Shida adlas ,o fyozen . (VV)iw! ool (>,b
wlols ¢ o28ly sojgpn yo a5 olo lid mls ) Sen
M oo S ;3 )15 j92me Wil o0 00l ()b
oo g 03,8 Joass (Sg Sl Al a4 s3elS Sl
Olebl F3e g @ jobar laonisd o)ly coxdlo
retired o,8 wilgs oo piiwamw Oyl (uizmon S Jol>
Colw 4 duzme 9955 5l 1, (00,5,5 S L azs;l)
il o9zl Sl eslial Gl plo (1) 05 (S ol
ot OBl i & Sy gamail g b Ll
b ojloe ool |, seoloyblbe log b g

CCBY-NC4.0

asbe Jlesl LB olge oYL pz> b a5 sondig iy
Syl caclas

Solg> 51 0,50 YFA S g Cheng aalas o
Sl Jle e Olel )0 cendig i ooy Jad cdas
anlllas opl bt ol Judov g 5y9l@e YoV BY. oo
Clo,s o bayd aile Oliges olp a5 ol olas
Vb el b Bl g sl Glaasl p ngos (S
@ wlgioe dg) bshs culin (b 5 (silag 5 e
5 bl el aile Jols sy I H5e b
‘g;‘”)jl* ‘_ngo)‘AjL'Z.J 6‘)—?‘ 9 ‘QL;S)U 6‘)‘3 u‘"‘“"‘
S erSan 3 e G Sy b)) 5 Slibee
Lyl b lp a5 WS o slpaing addllas cpl o jls wols>
5 by s ol b 59,55 55 asle cole
4 dlge s Gl A6 oy ad gl k(5955
Sl mizen 098 (6,55l Ayl Al Ladle a0
A b ey ules 5l (26 (F95555 9 ladlg) Sl
o B 3325 plail s 5 5065 el 5 (653l
Sy ..\_\‘9.:6;0 )"'-""\" Q—i‘ .oo)f ol L5 e
el v o ) sy Caio o a5 By (V)
P om0 Ngdee o (sleinl Jlae 4 s
3h8 a5 010 092y gesl S e OMSCe (dads alol>
W gy

mSone &8 ol Glid g93a @S (uizen
s moly  ewailb Kl MIL-STD-882E
@ gomail pl 5,9l o ool 1) Ol has axdl sl
alie 285 s D LU oS o S B0 .S pona
Aadad Dygod | Jus Sleladl g 00,5 olull
L o glalase 10 ofugas Sy opl wS b
Jedos Jow, el Gl Jlws 05l Ol jlas ol g slass
0 30 &QLW 60)5\55) )‘ ‘UMAQJJ UJ‘ o dSol>


http://dx.doi.org/10.18502/tkj.v17i3.20026
https://tkj.ssu.ac.ir/article-1-1378-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2025-11-05 ]

[ DOI: 10.18502/tKj.v17i3.20026 |

By

Sl g (659t T Sy gl

5 moal lao,llinl b g in sliwlyen g gl oo
oealS poedle el pl aiS o o S lasee
arlys SaS 50 oS 0 (IS o Slee sl | 4 da S
2 Sphcaly g jlael ol el Solyd o 9 0,8
(V9o dale= 15k

by, 5 eolital b ST Slallas 39 o Sloiin
C(FTA s co o Jdos wsile NS N S g
oo 42 et oSt b s Soolizo (slo s
Oy B il Wolasy 0,025 5 Ll I (55 Bree
Wl ogr el Slopt b el g 2l
(YA YY)

&S Ao

S bl (Seuss 386 L (Gieghy ol 5o
s lastin) olwl 5 Sas,y gamail ¢ PHA PHL
5 Jelos slp s> szl o MIL-STD-882E
gl B glaaxly ;o lmiil 5 (655w i1 Sy e
Hles HDPE oy 50 (gj9m i afol> Judos .o al)|
0« silwdlgpl o ans 5l oL e Solg> oS ols
A g Sl sl Kl e 5 sbojeme o
Slolpl 5wl lisle  slacad Sy ool
5 Ol ohbs Gds plulid 4 Sy o jluilil
WS e oblh SeS S oladl ganaslsl
Ohgel b sla gyl szl 45 0 asiie fizees
skl 5 I lajezme 655k i Jwn pslae
GRS )0 gulS B Wl oo St b Sl
T Slalllae 5 05 e oy S iyl Sy, el
s FTA) s co o ol aiile oS5 slagss,
Bol> glag b Fdhos Jolov sln (nim laasid
20,5 oalau!

&)l
9>l ofasds (gl (sardiy iy &S0 Sl 0g5 aleres

sl sl wlaws ¢ )Ken o & (HSE)cuw

CCBY-NC4.0

gl 5o Sl Cunse @lp Giloprea Il
FOANR ZIRE SOML I RERN
Slne 4y Sols> 5l 35 Sy g giel
€58y Jo aloled gl addS glaslng) 385 (o) 2
ol el sanl jo o Slee ogap g wlalosl S0
Sloys 516 oS o SIS ol8l g lagylejle 4 anl)8
alie lalosl LSS 51 gySsle lp annds &b
5 orgym dibe Hht gy mlis o (Ve)auS oolaul
(a5 & Wl o Bols Sl (gigel 00 sl B
Juizl asen, (a5 5 Sl Glaag) Sone
5 )b 3as u:_a.o‘ﬁ? Y LYY W Dosds =i
S las e WipS oo Do 395 (riey laa S
liee Cewd Syl 4 Py 5 Ned oo Slaldl
alowsl i wols> Sl gipelmye 4l ol
Wl gl Jlos 5o ale 5 Silots 5050,
Sul gdy Jo Goos owip sileaiie 090
Sl alaz 5l jatus Gojgel 5 anyld )0 ol s
F eSS o SeS ol g bl 4 a5 ws
@oieosd ol s wsals 4 ansds clalnsl
@ @olg> dslllas ol jo cpl sl oS baws deugs sl p
W>ly S Sbi)l Sar e 50 desn E98
50 ol Eole o See 5 (S o pll HDPE
ol 50 09 seetale ey (cordgh ol lnl 98
Sbwl ol ede Gebilihl G5B 5 (S ot ot
G Gl oo cad glolis Lol Je VY 5l og alol>
3 el oy slibl onlis agl Slso g gz geaS
Sl pae Glisyse sl o lid 058 5 pgd
® saglyl pae petzme B> Slibl wlels JolS
5 WSty Slpess Jpol Sule; pas (3> labl
Sl e gloyso s590b3k 5 Gissel o )l e
59y il glacde 5l LS oalals (Y0) 0,5 oLl
Db a5 ailge alie gun] B glio ;o il y 5>
Oeped 005 &l aney (nl o Glles sla)Sal,
P sl e s 4 Wl S0l Ll
» P Jolse e S0 b oS S8 gl

).volfi U‘)""\A 9 ULS)lS “.)LQL....M:‘ 9 u\)‘? 392


http://dx.doi.org/10.18502/tkj.v17i3.20026
https://tkj.ssu.ac.ir/article-1-1378-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2025-11-05 ]

[ DOI: 10.18502/tKj.v17i3.20026 |

e 9. 1 sy Lo ERIYY

O olla>de
O oS L g5 b, 5l gyt Al oyl
» b IRIAU.AHVAZ REC.1404.188
Loel W3l SeSie mbie ) allie ol S

Eole! 9 Clows ch) eLHo dji.:)l.' 09 oo law!

&)l oo el cciils axllas oyl
&l yo ojlas
e Gy @lp gle o o) LSz

I KHRYEN

Sl o>
Sla Jb sl g o)

Sl 00

References

1.

2.

3.

©

10.

11.

12.

13.

14.

15.

16.

17.

Lees F. Lees' Loss prevention in the process industries: Hazard identification, assessment and
control; Butterworth-Heinemann; 2012.

Di-Sarno L, Majidian A. Risk assessment of a typical petrochemical plant with ageing effects
subjected to seismic sequences. Engineering Structures. 2024;310:118110. [Persian]

Esmaeili SV, Esmaeili R, Mohsenian A, Alboghobeish A. Consequence Analysis and Safety
Assessment of an Ethylene Oxide Unit in a Petrochemical Complex. International Journal of
Environmental Health Engineering. 2024;13(1):23. [Persian]

Spinola AC, Pinheiro CT, Ferreira AG, Gando-Ferreira LM. Mineral carbonation of a pulp and
paper industry waste for CO2 sequestration. Process Safety and Environmental Protection.
2021;148:968-79.

Crawley F, Tyler B. HAZOP: Guide to Best Practice Guidelines to Best Practice for the Process
and Chemical Industries -9780323394604.

Battaglia M, Frey M, Passetti E. Accidents at work and costs analysis: a field study in a large
Italian company. Industrial health. 2014:2013-0168.

Laal F, Hanifi SM, Madvari RF, Khoshakhlagh AH, Arefi MF. Providing an approach to analyze
the risk of central oxygen tanks in hospitals during the COVID-19 pandemic. Heliyon. 2023;9(8).
[Persian]

Ericson CA. Hazard analysis techniques for system safety: John Wiley & Sons; 2015.

Olaide AO, Jung JC, Choi MJ, Ngbede UM. Preliminary Hazard Analysis: Assessment of New
Component Interface Module Design for APR1400. Journal of the Korean Society of Systems
Engineering. 2021;17(1):21-34.

Hyatt N. Guidelines for process hazards analysis (PHA, HAZOP), hazards identification, and risk
analysis: CRC press; 2018.

Raymond R, Hecht M, editors. A SysML Profile for MIL- STD- 882E (System Safety). INCOSE
International Symposium; 2022: Wiley Online Library.

Kundnani S. Preliminary hazard analysis (PHA): great approach to risk analysis in pharmaceutical
industry. International Journal of Frontiers in Science and Technology Research. 2022.
Nivolianitou Z, Konstandinidou M, Michalis C. Statistical analysis of major accidents in
petrochemical industry notified to the major accident reporting system (MARS). Journal of
hazardous materials. 2006;137(1):1-7.

Cheng C-W, Yao H-Q, Wu T-C. Applying data mining techniques to analyze the causes of major
occupational accidents in the petrochemical industry. Journal of Loss Prevention in the Process
Industries. 2013;26(6):1269-78.

Signoret J-P, Leroy A. Preliminary Hazard Analysis (PHA). Reliability Assessment of Safety and
Production Systems: Analysis, Modelling, Calculations and Case Studies: Springer; 2021. p. 145-
56.

Baybutt P. Requirements for improved process hazard analysis (PHA) methods. Journal of Loss
Prevention in the Process Industries. 2014;32:182-91.

SMC-T ST. TAILORING INSTRUCTIONS FOR MIL-STD-882E. 2012.

CCBY-NC4.0


http://dx.doi.org/10.18502/tkj.v17i3.20026
https://tkj.ssu.ac.ir/article-1-1378-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2025-11-05 ]

[ DOI: 10.18502/tKj.v17i3.20026 |

By Sl g (659t T Sy gl

18.

19.

20.

21.

22.
23.
24,

25.
26.

217.

28.

Song W, Li J, Li H, Ming X. Human factors risk assessment: An integrated method for improving
safety in clinical use of medical devices. Applied Soft Computing. 2020;86:105918.

Chen S, Jiang W, Zhou C. Development of permit-to-work management system based on POP
model for petrochemical construction safety. Journal of Intelligent Construction. 2023;1(2):1-19.
Sotoodeh A, Abdullah M, Ahmed T, Chandrasekar M, editors. Safety in Systems: A
Comprehensive Literature Review of PHA, FMEA, HAZOP, and Fault Tree Analysis. IISE
Annual Conference Proceedings; 2024: Institute of Industrial and Systems Engineers (II1SE).
Catala C, Anato L, Carrero L, Morar C. Improving Process Hazard Analysis (PHA) outcomes to better
manage critical controls in mining industry: From PHA to verification in the field. Process Safety Progress.
2024;43(4):659-67.

Wienen HCA, Bukhsh FA, Vriezekolk E, Wieringa RJ. Accident analysis methods and models—a
systematic literature review. 2017.

Bouafia A, Bougofa M, Rouainia M, Medjram MS. Safety risk analysis and accidents modeling of a major
gasoline release in petrochemical plant. Journal of Failure Analysis and Prevention. 2020;20(2):358-69.
Koo J, Kim S, Kim H, Kim Y-H, Yoon ES. A systematic approach towards accident analysis and
prevention. Korean journal of chemical engineering. 2009;26(6):1476-83.

Iranian students news Agency (ISNA). 2019;https://www.isna.ir/news/98023116749/.

Ghorbani M, Ebrahimi H, Vosoughi S, Eskandari D, Moradi Hanifi S, Mandali H. Analyzing the influential
factors of process safety culture by hybrid hidden content analysis and fuzzy DEMATEL. Scientific
Reports. 2024;14(1):1470.

Rashidi F, Baradaran S, Sobati MA. Design improvement for enhanced process safety in a biodiesel
production unit using Fuzzy Bayesian network analysis. Journal of Loss Prevention in the Process
Industries. 2025;94:105543.

Goksu B, Sakar C, Yiiksel O. A probabilistic assessment of ship blackout incident with Fault Tree Analysis
into (FTA) Bayesian Network (BN). Journal of Marine Engineering & Technology. 2025;24(1):54-69.

CCBY-NC4.0


https://www.isna.ir/news/98023116749/
http://dx.doi.org/10.18502/tkj.v17i3.20026
https://tkj.ssu.ac.ir/article-1-1378-fa.html

[ Downloaded from tkj.ssu.ac.ir on 2025-11-05 ]

[ DOI: 10.18502/tKj.v17i3.20026 |

e 9. 391 ia Lo BRIV

Fire and explosion risk classification using MIL-STD-882E standard
and PHL and PHA techniques and analysis of a case study incident

Sharifipour M*, Varshosaz K? Orak N*, Cheraghi M*, Laal F°
!Department of Environment, Ahv.C, Islamic Azad University Ahvaz, Iran
2 Department of Environment, Ahv.C, Islamic Azad University Ahvaz, Iran
¥ Department of Environment, Ahv.C, Islamic Azad University Ahvaz, Iran
* Department of Environment, Ahv.C, Islamic Azad University Ahvaz, Iran
® Department of Occupational Health Engineering, School of Health, Determinants of Health Research Center,
Birjand University of Medical Sciences, Birjand, Iran

Abstract

Introduction: Process industries are inherently associated with the risk of catastrophic events such as
fires and explosions. An integrated framework was created to identify analyze, and classify fire and
explosion risks utilizing Preliminary Hazard List (PHL) and Preliminary Hazard Analysis (PHA)
techniques along with the MIL-STD-882E risk assessment standard.

Materials and Methods: Initially, an analysis team was established and a system description was
conducted. A real fire incident in the HDPE unit of a petrochemical plant was then selected as a case
study. The underlying causes were identified through operational data, expert interviews, and
technical documents. Using severity and probability tables from PHL and PHA methods, along with
the MIL-STD-882E risk matrix, the risk level for each scenario was determined and corrective
recommendations were proposed

Results: The findings revealed that eight hazardous conditions could possibly result in fire and
explosion risks. Reactor explosions and centrifuge fires were identified in the initial control level of
the study, accounting for 25%, linked to technical failures in control valves (TICI4). This scenario
was assigned a risk level of 1D, classified as serious per the matrix. Compiling a comprehensive list
of Pressure Safety Valves (PSVs) and implementing periodic inspections could significantly reduce
the associated risk level. Moreover, the predominant consequences were mainly associated with
deficiencies in isolation procedures, weaknesses in permit-to-work systems, and mistakes made by
individuals.

Conclusion: Control and preventive measures proportional to the identified risk levels were
recommended. The results demonstrate that combining PHA and PHL techniques with the MIL-STD-
882E risk classification framework can enhance safety-related decision-making and mitigate hazards
in high-risk process industries.

Keywords: MIL-STD-882E, Accident analysis, Risk, Petrochemical, Preliminary Hazard Analysis
(PHA)
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