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Abstract
Received: 09/06/2021 Background and Objective: Increasing the level of resilience is one of the
Accepted: 04/08/2021 approaches to reduce the consequences of fire. Resilience is one of the

most important and practical concepts in crisis management that has been

How to Cite this Article: considered in recent years. The current study aimed to identify and

Mousavi M, Jahadi Naeni M, prioritize the indicators affecting resilience in the event of fire-induced
Haghighat M, Behzadi Nezhad emergencies in a combined cycle power plant using the Fuzzy Analytic
F. Weighting and Prioritizing Hierarchy Process (FAHP).

of Indicators Affecting Resilience Materials and Methods: By reviewing the texts and using semi-structured
in the Fire-Induced Emergencies interviews with 15 experts, 20 effective indicators in the fire resilience in
in a Combined Cycle Power  the combined cycle power plant were identified and classified into three

Plant Using Fuzzy Analytic main groups based on the McManus model. In the next step, the weights of
Hierarchy Process. J Occup

Hyg Eng. 2022; 8(d): 14-21. the indices_ and sub—in@ices of ea_ch group were determined using the FAHP

DOI: 10.52547/johe.8.4.14 method_. F_mally, the first fthreje |nd|cator_s of each group were selected for
final prioritization, and pairwise comparisons were performed among them
again.
Results: The results showed that three indicators of structural stability
(W=0.168), senior management awareness of roles and responsibilities
(W=0.145), as well as risk perception and acceptance (W=0.138), play the
most important role in this regard. On the other hand, the logistics support
index (W=0.069) obtained the least importance in determining the level of
resilience.
Conclusion: By recognizing the effective indicators in determining the
level of resilience against fire in emergency situations, decision-makers
could define and implement corrective and preventive measures to improve
safety and increase resilience based on priority.

Keywords: Combined Cycle Power Plant; Emergency; FAHP; Fire;
Resilience

Copyright © 2022 Journal of Occupational Hygiene Engineering. This is an open-access article distributed under the terms of the Creative
Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and
redistribute the material just in noncommercial usages, provided the original work is properly cite



http://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-4776-0512
https://orcid.org/0000-0002-8765-0000
http://dx.doi.org/10.52547/johe.8.4.14
https://johe.umsha.ac.ir/article-1-740-en.html

VE-Y iolomio NP limo) oF oyl oA 0,90

&8 > Clilogy (owdigeo alxo

d - : 10.52547/johe.8.4.14 pgy o

&3 i Wb 5 1ol Tl 8 (59Tl s als suucaglgl § B30)9
SIHB (o1 30 Ay i 8 3509 5 (5 905 ST A b (S 5 S 015 g i S 30 @3 >

155600 e 0358 s caizxe F (Sl 0k Lugeo ¢ ) (Gguge (Gugotuw

Ol ol ool Sz pole olSiils ciilagy saSiisls (glad > Cublagy owdige byl Wl )57
Oyl oleal leiol (S pole olEiils ciilagy 0aSils (5148 > Cilagy cwdige byl wlid I8 T
Ol ol «Olerte (b3 pale oaSAls glad > Cutlagy (it 09,5 (stye

Ol slanl  cadbaol ol5T ol lgal axly HSE 01,3 can s auoa s ppoke )| ol )57 F

el olpl Glsal (oSl ST olBiils lsal axly HSE (iS5 can; e Copoe wliigolie o058 i ko ol gi
behzadinezhad_f@mapnaMD1.com

ouSs
ol g Sl Gl (Br E585 5 B ol alS slaSal, 5l (S iBas g alle VYN iAo el o 6
1045 Sl ol e 3 o lS 5 e sl pelie e s el Ll o syl cad  VF /o ONY allie by gyl

2 Fhe sloatld ancaglyl g (g5 adllhae Gul 5l Bas sl 485 13 a5 0590 pu3 sla L
gy S 55 636 (ol aledes Jlos B, 5l oslitul b 3oy 5l (256 s hhsl llys 5o (55010l prle Bl sl 25 Goi oled
s el s (a5
255 alE Ve ol o3 i 10 L 4l s by dasd amlas 5 ke () el b iBGR9) 5 910
shol 055 a5 utagile S Jao ol 15 lolids (oS5 S o5 53 By 2l 0 sl
b Jelos g, 5l oslaiul b og S pe slagasling g bopasls ()9 wa plF ;5 ol (Gt
s plol o] ln (295 lalia Ioazme 5 Sl 0,5 o 55 (a3l d bl 53 0 s (536 50
[E YR IRV RUNRURV Lscblﬂ CNEA Sl 59 Glosle il el aw ols las s bassl
oale g B e CNTYA Gl (h9) b (opdy 9 S50 (NFD ole (j9) lecudstuns
915 Il el e o |y Copetl (0720 1P Sled 039) (St slacolex
G b allie Gl )51l o e 53 S50 Slogasly Sl b (B0, s 16 oS 4
Gaslob i3l 5 aas] o) pshiieds |y Wl 5 Dol Sloludl wilgi s (g lplad) Ly o
QLS 2l g gana gyl iy a

5 5 S o5 FAHP «g 1 lail Ll 13 12 1055006 159lS B3l

PRV

[ Downloaded from johe.umsha.ac.ir on 2026-06-14 ]

[ DOI: 10.52547/johe.8.4.14 ]

Gl b )il 985 Jlas ols (lid (53 (5 gyl 4y
ol g98g 5 Col 3bj (oS 5SS o5 50 Gy
by [1] cals walss Jlis @ 1) saas lasely
9 WT “jfo 4 e Sl uio.n Lbolfjju u,v‘ B LS)}"“'U""’T
sl s 5 Slipss 0 e obul wdy uels el
BSalbvy Jl o olKes g Bolo [i] S9d dyad Jbe
B> bl jleasl p o Sllus e DOW aslis 45y
Li}]ﬂ] )YO usa.l.a.n \C/\Y 05» ‘) ‘SHS)J J\iw olfgj.u g.i; )b
g8y 3 nSin sshten wszacull [F] wisy (ness
‘Laaolfjx.i Q..{l 30 B> £99 )| o..\.o—‘l,.g LSIL" 9 @l? (_ngQwa:}

5 wolaidl lacslo s (nfeee 5l (S0 §p ke

5 Ol 09Rle) L St Came (65945 B (e
drsi oG S5 4 dmmy Sl o (sleygdS ehasay
b ol 8 estse ol &5 WS e b 1) eols
slodls ;o [l] Sesl 009y QLB Sl 2l ol
3 Oszge sla Sanzy Gl del g)sld iy 5
SgFasiay ju Eadge (pl AT el anld slapieaw
Jie ol 5 [T] sl oats JIsSU waly> 55 g
Sl pilbolizl oS5 S ellg s 0 3>
550 RS Ba b s 5 Jwt ragyn YOF Jl

VPoo limo oF o louds (A 090 «(glad yo Colilogy (owdigeo alxo


https://orcid.org/0000-0002-4776-0512
https://orcid.org/0000-0002-8765-0000
http://dx.doi.org/10.52547/johe.8.4.14
https://johe.umsha.ac.ir/article-1-740-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-06-14 ]

[ DOI: 10.52547/johe.8.4.14 ]

Sl adl bl 53 (5591 GU slo Las L (suis Caglyl g (29 (339

2 Gl n e slagarls gancadsl 5 alelis
S By Ko 50 B> £y 5 AU )bl ulyh
b plosl 3 (ol e abdes Lo (65 S0 b (oS 5

FLETTY
ool 51510,5 S35, 5 4igad pn

WA gy 45 o Lo 5 Lo g5 5 pol> anlls
55 S o598 QLS5 A Ve aalllas (pl 55 o el
gl by bl Bl &ppon 5 aile Jlo V- L Sl
5 LsS ol fons o & b plos 4zl il das dumline
Gk 3 lagS oS oolos ¢ Sllage sladalioged cule; jolatens
Wl 5l das aslas o b bl elain] sladsis
ey SN et il LS s slray Kangh b osiagh
big o)l Lzt o AlS ln 1) oSS Slegdgs S| (292l
S 0 Sglae 1y 3lis,ee ledbl (legbge cpl 3l oolaiul
S onsal) Jao ol 5 oasls Yo aslas GbL 5 e
Sy (adge (25T Glaasli 05,8 au j3 (uisgile
rhls cdb glaasls 5l spdieesl
S N4 Loy S o slaasls cuss [)0] winh sanats
adbl o wad (2o0je B (oSl dlde Ll )
09,5 2 3l e 2 Lh aw daluglyl (n Fee plelid jslaredy
b ploxl b o ls nl G (795 Slamlie 0)bg g Sl

S orip0 Alins Jule5 iy
Fuzzy Analytical ) 3 5l alde Llss 5o,

&S i slo ybg, 51 S (Hierarchy Process: FAHP
5 20 Sl Gl pole o a5 cll oo
o 3l el el S s boatls gancygll
Slaglie plosl b (b9, Gl 05800 ool d9290 i3S Wi
lagl 5 amlro |y (a3ls o 2led 039 Loasls G (o255
gy Sl adlllae cpl o a8 oo saagldl Wbl Gl 2 )
ol a5 0s ol Sl 556 e abules Jlos

LFAV] el 5 258 4 oy, ol 612!

iy ki a5 L Sloes

Sl sl (6 S el alins S 0 al>lie sl
S bpasls g Bas gy ol 5o el (olpe alide

() Jga) Wigd oo i (510 alids 5L

285 Slaglio plil 3 556 Olac] &y poi
3B clis olael sloolawl b 2 g) dwslio > o (ol (o

el aim aels iy S a1 0] 0 058 o ploxl
Loy 5l Jlw)l o803 6l sloxx! sl a5, b

1Fee Gl oF ol (A 0590 ((gldd yo Clilagy (pwiiie alxo

e Gl G E985 skt o)) e SLI plov
gty Lulrd 55 Il cha (e G5 G P!
[fff] Cml 00 dogs (g >

&590s51 e o 1) (551l poeie Hauling b i
Eolg it 10 55510l 5 Se5UsS cay e Jlplls ol sl
2ol @0l 5 o0 yxnS e 5l (SO [X] Sl oy a3l
Sly prane o B QU ol 258 Gl 4 el 059>
L olesi jor 5l 0w o9 e (B 395 o Sles oilas
Gl S5 wlgiy aS glig¥a cpimmms )0 39290 ‘5&;&»]
po g eddgmite luld o e 1) 0ps wnl
slaglesle Hlol slaglosls [A] s Las o i BB,
6o s pdlasl g i aebp (( Soll Js @ a5 asiea
Gl Lyl s g la il ailss e oS oo slml 593 40 oS
WIS po Zady o5 sloan o Joou b ) wols> 93 5l (2L
slaglebe 4 @3k b a2 (Flias bl peen 5 [4]
QLM W PR 6)‘)“4‘4‘ Ja:‘).w 9 u‘)?u ).\‘)a ) )BTUL\
Gbs 1) 5510l gelyz b gl slaFhs wilos 5 D
 laplole 5 aelsz cal slml @l 5l )50 slaals
D] aus yme

@ splol ey sancugdyl 5 olelis ol
Multiple-) o,lassiz (5,5 puoas Gloss, oop L
3 slo Jle o (Criteria Decision-Making: MCDM
Glasdlae ;o [IVOY] el b 515 o Sengsy azgs 3,50
3oolainl b wsols plxl ) San g (5500 YNV Jls o a5
Technique for Order of Preference by ) TOPSIS s,
Gawas, & ;b (Similarity to Ideal Solution
5 It DT 0t Jelow 5 s el 45, 5 035
sl sl sladlas Y L s 58 oliSes
A el anls g, 5l esliel b (6,90 slaas s
559 o) ool g aisls bl g3l8 oS o S, ANP
D] 0 Jelows S00Ss 2 o] 51 5 s o sl

sy, op)l5 C8F aml lgioe iy ol b
Cuadl pole o5UsS slaaials 10 o)l Wiz (6 S pueas
IS (sool8g i 5l oolanwl aulidl 4y azgi b oojlo (6l
Gl 3 S 5SSl Gp Wy jshiten oS5
58y s Ayl & argr Lol 4l il s oy
Oliee Lial8l el by bolSy s ol jo 5y wile Wolg>
S ohls (alf 4 e Gry o> L ablis (55106
gl GmlPl i webioe Weoly s cnl o Jbo g
5 Fhe sy Glls s Lol gylob
slo g, 5l eslatul 1 0,10 (6 kows Counl oyl sy gyl
Ban b ol dddlhs cosl dedgw o)lae wiz (58 preual


http://dx.doi.org/10.52547/johe.8.4.14
https://johe.umsha.ac.ir/article-1-740-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-06-14 ]

[ DOI: 10.52547/johe.8.4.14 ]

00 g (somge

Glsl bl ;5 By plp 50 yslol slopasli ) 5 o asli ) Jeur

& oy ol Sndy by AT 09,5
Solg> 5l 5ygels e o8 g, 4o Cilawe gl s olass s S
Shojle o)l 6ohhsl T ey oSy Slosloyss blsl 5l T
553l el ol o oloil> do 5l BT L
Stz slacules Sl slg 5 b3 Sl Sl g
Slhlee U b Sl 6 slass 51 a1
e S
& D s satene blis el
Woolfins! (slosle (,lub

o Bolye ilie o356 slael g 5Ly wbdo ¥ Jaus

&3 dus &by ooledie 38 sue uldio
Oa) Ay Sl )
(XX S (SHI Bl Coonl v
(Y¥F) Sl (Sl Copenl v
(¥5.0) P Sl B i (Suil Coonl f
(FOF) i Copan] b
OFY) Sy B ool by Sl r
ENA) S (et Conoal v
(YAQ) Blas Coeal b iy (LS Cooal A
(A +) Gl ool 3

b ?:lZ;'rl:lM;i]_l S S I M) S M) sl Gl o 1 6ulol ) Fie slagasls a aulys
35S et B Y Lulg, 5l w5 4 olsiae 33579 @N sl be 65 80 L g Lkl llys )

) QS dunlio ma b goaiss &V Jgoo
My = (7L -k my B ) (V) alai,
e/ sp b b 25 Clawlio g pilo S
sit
el S350 b Gillas (38lg5 sl s yile al> 0 o)y
TP o 0 ob LS 8, ol sl eslaial b g

I My = (B Shamy By ) () 4k,

Ersmm]” = (s )

il Xmami Ting b

S dad @ G ST 5 3y 4240 dewlxo omrle b dnle p2g g eSS By ilhae 5 5L
5o M2=(I,mz,U2) M1=(l1, My, U) 51 IS b Sgdse J5i5 ) KL Gillae (o)l
O M2 & e ML (55 as 0 il g5l ilie sae N N
Sad . . - 1 aqp A1
V(My >2My)=hgt(My N M3)= pp, (d) = (0) alaf, n oa, - 1
0 if m2 >ml o9 Slaglie o ile ) IS
11-u2 .
-~y S =zu2
other wise

29) Glalio olo b | S 0 (515 ST dwlno
sae Kl alie g3 00 S (T oylime 500 B,k Al Cowsar ) abal) 3l el s 536 sae s a5°S;
lise Casay & a5l Koo ilie g5 . -1
Si = Xt My; ® [Xi XL My;] () abal

M1)and (M = M2)and ... ... and (M = M,) ]

=Min V (M>M,),i=123,....k Ll oy Sl ile B Slael Mgy (rizren lul

Vv VFee Gl oF o Lo (A 0,90 «(glad o Cliloga (W0 alxo


http://dx.doi.org/10.52547/johe.8.4.14
https://johe.umsha.ac.ir/article-1-740-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-06-14 ]

[ DOI: 10.52547/johe.8.4.14 ]

Sl adl bl 53 (5591 GU slo Las L (suis Caglyl g (29 (339

Gy sy S e b xS slagm sl
g el b anilbre G 55LL £ 5 e 20 s 0S8
Cudgaie oaimolis sl /)l j2aS saslcamsdy 6,55l

DA] sl oatplonl (slodlie

bools fdi

Jelo by 4 bgrpe Sleslons pled ragn cnl o
(MATLAB i 5805 5l ool b 636 o550 aleds
A plil 2018a)

slagazls g5 0 gy Slalie Jgl al> e b
b.:blfT ol A ol i cieBge Gmlﬂ 4 by
9 S, eIV Sl s b alby g b i 5l Copaw
Lol B 51 BT 5 <NV Sles 59 b s e pndy
ol o 1y ool (liee cpytin i B a4 NP0 2l (s
(Y‘ LJB..\>) J.;)L) 03;

g lio (Glo s ylo 40 Loy 35 g o ylro (4 jg dmwlxo

]
g o oolaiwl Va5l jolaie oy

d(A)=MinV (S;s Sy k= 1,2,....n , kA (¥) alal,

g oy 55 G jge areads Jlo s (yis ol onl b

w=(d(A).d(A) ...d(AD))T A, =(i=
1,2,....,n)

() ksl

2l s Iy dwlxo
odbdmbre (339 Jlop Wb 2l Gg Jlon amle sln
ably 5l 2l O cnlnle 0,5 il 1) S al>pe o

B9 oo dumlone (1)

w = d(A).d(4) ....d(4,))" () aba,

Il £ drslo
Olisebl bl 5 Sllis ool ploebl jglaiea,

Saxdse 2T 093 loasls Jloyne o Jbos (39 :F Joux

cogdgl  Jboy ol 039 &b Jol> Sl
Josrmé  oubolS  bwge  Yugls -
| AR Voo [+ AY [eYY VYO iyl g L 5l Co pae 2T
\f SANA -IVYY -/ SAtas Nizal Shs ik g S0
Y AT “IYON Y0 AT -/$e9 Sg g0 peal blis 51 a1
f AT SIVVE -/ AN - 100F Slosle gygy0 blsy) 5l 2T
N ALY < IFAY feYY SNYY 1By Sl S 0g 5l 2T
I -/-q. SAaK /YA <00 “IYVY Sl st slaolKiw! slass 51 alST
y .- f5 SARK “\Y --Y# SAY4 don 5| 25T

RESUOWN- 03; U"‘ S u"-"l-“ aw +[YVY
09; B (_¢‘>5) s_)LwJLM )l OA.A";MQA.} @Lu A Js» g
ol oelol el ond ool Linlad (g iy kel

Ol sty 05)F (7 Slalio @l pizen
s 2Uly slojle )l asls aw T Jgom o ols
VA GNYD logie b cud ) Gldes GGl g gLl

Spdy caml 09,8 sloasls Jlosne 5 Jloy (59 :F Jgu

ot oo O e st
Jyime  omlb ol b gio YU ol
\ - IY\Y Voo 4t /0N V/OOY Glojle by
Y “IVA “IAYY “[o¥Y SIVEN - IYYO Sl slag s Ul
¥ AN - I5YY ./ FY NANEZ IV A Slles SUIS!
f NARYN /BN o[y <\YE A g 5o ol slo s olass
0 o/-ay -/fva oY SN F < 10AY 6ol T ey oSy
4 ]-q <IEVA <[+¥Y <INY <IfYY Sl T GleelKin! moo o>
v </~ AA -/f-9 “feye AR - I¥O) S 2,8
A o[- AD -/¥af <l-YN NARYN <IYOY Slhlee Ol g oY il
Voo ylimmo oF 0Ll A 0,90 «(61dd y> Codbligy ot dlxo A


http://dx.doi.org/10.52547/johe.8.4.14
https://johe.umsha.ac.ir/article-1-740-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-06-14 ]

[ DOI: 10.52547/johe.8.4.14 ]

00 g (somge

Spdldl og 8 sloparls Jlopne 5 Jlop 0j5:0 Jgazr

cogdsl  Jlpoi Jleriné ois )b et sl
ool bwgie YU ol

\ -Iva4 e a2 -[FOY WY lyike § GUS IS Slgas s

Y AIYYY IV s Yy < IAAS @ols 5| 6300 e

g AR AAYS +/+f4 AV < IYPY Mdhww

¥ Y44 < [OFY AN ARy < [OY) s.«)).a.i." laladl

I\ AR ¢ <IYOYT «/[+Y¥ «[+ A AR ssujb Q)l?:

039) Sax Shpdy s S50 5 CNTO ol (39 s
I Gipelope (als an 5 R Gaege CTA Gl
559) oeel blas ‘S:alfl A ol h9) aidS wols>
C1PA @l 0j9) S glacoles 5 (1YY ol
G b ablie jo (gysll o (l38l jo 1) (R o ieS

(F Jguz) ..\J)lo

Olpse g QLS Slgm o ol 0y Cuenl b asls
<l 039 ol 5l Giseloe (VA Gl 039)
o MY Ll o) Setend slacgles 5 (IYYY
A 09,5 (nl os A LS
Jelo (29, b 2l 7y Slalie 5 pgo al> e b
Gl als aw i 4 ol Glas (58 olye aledes

g o s 5l ol Copae BT (CNEA Ll o5 slojle

g b pd jl ws)l copae Galfl PR W N A W-(ES
ojle yluly aPs 5l ey TNYO ol 035 b i gins
S o955 (6y9ll (lime s 50 1) Coeal o ytiin
.a)b G Lablas o GMS)J
e alads Lo hg, 5l K 5 lgaal aslllas o
Cato S Gyl o Slee mhaw o)l jshaien 3l
PRUNPERVIRVIY, ua.>l....: alo uLw.. C‘L“‘ O eolazw! o9y
Sl ‘5)9157)“. c]a...a O 50 6ol Cannl s S
a4 mlbio cpl jocwl Guul P mlio si> gonds iy oo
Jesl clllB L olge adgs g 0,033 ob) e 9929 Jodo
eascnlil oo 292y il 5 &> Sols> g8y Slas b
wbo ol o 6)3’|QLT zhw sl s asls o i
90 o pde A.e‘.u) Sl OML;)M).E} LS)»)j [WYSYEVINVEY

4

casly 039 039 38 Jol> il
N S onbolys  bwge  Ybgls
\ NEA \ “1+AD <13V Y VYYE Slosle s luly
Y IR <IASY A8 N0 <IAY et 3 b i il oy poe BT
¥ SNYA “IAYY <1V “IVFY “IAVY S il g S
¥ Yy “INYY <-4 NYE < IVAR Sl 555 bl
0 N eF < IBYY 2 VYO < IVAY Stles LISl
$ “J+AA <1OYA <[+ Y4 <IVEA Spe 5 LSS Slges b
v <+ AY <IF4- -[+¥4 VYV < IVEY 2855 Boly> 5l 5ol e
A AJeYY <IF04 A[e¥Y AT < IVoY ros) bl 51 al5T
q <59 “IFAY BT V-0 <IVE4 S glaculos
-

ol ol i b ol dlde s b, s

2 &b a3ls (o ipae CINVEA Sl 059) ojle )k
9 RS Lol (S S o8y 0 &> b ablas
Judos gy 9 558 Glate 3l eolainl LY-VO Jlo o o) SKen
ColSg s uyg j0 Guy No S Lasie ol alle
52y (e 5 Cosl Lo (ol Sl (et (oS 5 S
SolSy 0 o L;)‘},uu::;.‘{’l £939 3 o.xJﬁ s rels gl
4 polie Slge (5,554 5 0jle (gyluly Ll (oS 5SS
s cllae ol anllas b b o] ail cpl ol &>
AHP s, sloslital LY V8 Jlo 5o ) Sen g Akaa [) 4]
Jesl gloojls o 3> b ablie sl lSal, gancaglsl &
O pcmlio Glaicds ol 3l cladloe ¢ (3lepglan a5 aiSls
arllas b [Y-] ab bl Gy ot b ablio ISl

VPoo limo oF o louds (A 090 «(glad yo Colilogy (owdigeo alxo


http://dx.doi.org/10.52547/johe.8.4.14
https://johe.umsha.ac.ir/article-1-740-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-06-14 ]

[ DOI: 10.52547/johe.8.4.14 ]

Sl adl bl 53 (5591 GU slo Las L (suis Caglyl g (29 (339

Akl ey ol loe (nl > igd aid)S e o
5K IV] simo o St 1) oy (Sl s A5
e Solox SLis oS i p o g ke SLela3l () o
Glasdlan 13 ol oyl slasisel 4l el sl 5l o]
Siisel 45wl BE s bl i oSVl Sy o oS
LYA] oo Glojls 5 (e Jalge o 53 1y 5l oyt

s Boalls G Gy olbl)l ol adllas o
25 3k Casgame plpsar lgioe ol 5l A cl oais
V4 958 lon s a0n 3l Cov anllls ol (inen
Gy3a> e D ygods dlas aulyd ol cely a5 wl plol
S9s pd el fiin (B 22 olasd 4 (g s 9 398 ol
et ayd Ll il cgan Sldlas 45 355 e olgiin
Analytical ) aSlie Judss bg, 5l eolaiwl L le,las
plil 8 15 51 (i olass L (Network Process: ANP
B9 dunlie yol> adllas bzl g

S5 A
C o Galfi wilew glul Lals aw azsl, ol 5
(i S S50 g pdy g ludstee o ol al)l
Sysllb Glime p Fe slogaslis Koo 4 cuns ) L350
Y oyl s G b ablie o (oS 5 JSem o
L Giosloion adyl Copae B ogd sanioul ‘_;';La\gél o
sobtens 9 058 LSl (5,5l (hali8l (e stel Jilwe
S GloolSg, 1o &> g98s 5 b ol lus ials
Slp 09 s Aoy uizren 09d 36l gleseal oS S
@l plo 0 Gy g8y 5l 2 Shlus Gliee RalS
5 oo S el g b asls (Bw,S el 5 ol pae
b celie 3, b ablie jo 1) syl Ol )‘“‘f)-‘-’l-’
LS 38 a5 gl g5y Sadlyl el 5 Lol caio g4

S 309 g S
OB > oled Gl adils e @Y 353 p pBanss
Loaslllae cul lyzl jo a8 QLA (S 5 S o8g
VA 995 olen o @ esdolml pls bl b 4 ax g

S il olRingy b1y ol 5 o)lSen ol
AisS Sl Gle,ad g Sas

2lso ol

ol 5oyl Bais om (8l ola ASme
S,la5 3g2g dslllao
W Gl Mo

oS5 3 HSE o )5l llas aliyy oKy 5l azd 5 allie oyl

1Fee Gl oF ol (A 0590 ((gldd yo Clilagy (pwiiie alxo

(iotl 4 s o Jlo i el wilen S55UsT sladie;
L oS (Whoo o ousib 9 Srmee g 2 (ol i
2 5 oLea 5 Pinion [YV] sl callhe o> anlas
G Copde s S Wlos,S o )lal STl 4 03 aslllae
Gk sl oSl Jas g Bl e (el
el (pl osimoplis 990 (nl 09d oo (BT (285095
s bl 53 aegS o i Wb (5,910l Sgue (51 &S
5 ol Slegdge ar (ol L jelaiear Wil o pae S
ez VY] 0l plojlo o iyl o pliear Lol bl
Gnagll 5 plobd @ YOV Jlo o oLSes 5 (8508
b RVl peizme Sy Glojle 510l sloasls
ol T mls axmsls,y o8 TOPSIS Lis, o,y
Caglsl Y0 aled (s b wd)) Cupae wed a3l o
g Canio (09 Dglie 040 b asll Ko & Cad (6 iy
5 o adllas o ol gyl ald 358 Grimes
DT sl asdllas g0 cnl sl s wlgs oo o] 100

e om0 e AFLE (g @S el
03 kb Gindy 5 S0 patli (e b ablis o g5l
JLs ;s Caroline 4 Benoit adllas gl .ol <NYA sl
e g NS g e slrasls Sy ol las Yoy
S el Jhr cSld oy Gipdy a3l plle gyl
Lok cobo s ppdy [V] o)l cillas pols adlhadl,
s DT el pa oSl oo Sl b)) 5 eolind
5 B> 0ol Sk ollid gl gaiedgm Il B> Sl
Sl 3l 5 (shoal Coandg i (ol ol o e Jalse
Slgiss b bl 5l eslanal b [YF] el g lasl Ll
5P S o o 1) G obel Gl st L
5 G 89 5 spXim sln ) S ol lulis
Lvo] o5 sl s iy o1 e yo 510t a3

lls s mae Latle sslcwsn mls pl
bolejle callad cdd ol *NYY (59 b Slasl slag s
Sl mls e oo el Gldl mle mlio
2l el g il el Grals (Lis cals) el
4 Coledye mlbin ol more Sy e 06l o 0olgils -8
L8] s salss e plojle Il 5 el Gl
om0 bl el Coglgl i 4 gam slaasls
Ul 5l wlo,be @, b ablie o ,slol plaw
5FGsselopme plpe 5 QLS olse gl (Slles
S g ioles g ool bl 5l B (olg>

om0 e sty s (o (Slles DU
Jelss 5 g5 5l 518 Bpo ol Gy b ablie po 55l
5 Olel sl aile Sllee S (i, saiSalo)
b 5wk oS s e 5 ol Dl 5l B> Ll


http://dx.doi.org/10.52547/johe.8.4.14
https://johe.umsha.ac.ir/article-1-740-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-06-14 ]

[ DOI: 10.52547/johe.8.4.14 ]

00 g (somge

5 U olez Luge doosls ooy 5 (gl (>hb

lardls i osls (g )5laes jo ol golyee

b ol

L (S 5 S oy Jbo colom L aslllae ()

REFERENCES

1. Gorjian S, Zadeh BN, Eltrop L, Shamshiri RR, Amanlou Y.
Solar photovoltaic power generation in Iran: Development,
policies, and barriers. Rene Sust Ene Rev. 2019;106:110-23.
DOI: 10.1016/j.rser.2019.02.025

2. Orme GJ, Venturini M. Property risk assessment for power
plants: Methodology, validation and application. Ener.
2011;36(5):3189-203. DOI: 10.1016/j.energy.2011.03.008

3. Sadeghi A, Jabbari M, Rezaeian M, Alidoosti A, Eskandari D.
Fire and Explosion Risk Assessment in a Combined Cycle
Power Plant. Ir J Chem Chem Eng Research Article.
2020;6(104):303-311. DOI: 10.30492/IJCCE.2020.81321.2972

4. Al Saffar 1Q, Ezzat AW. Qualitative Risk Assessment of
Combined Cycle Power Plant Using Hazards Identification
Technique. J Mech Eng Res Devel. 2020;43(2):284-93.

5. Hajibashi FA, Arabkoohsar A, Babaelahi M. Risk
assessment, dynamic analysis and multi-objective
optimization of a solar-driven hybrid gas/steam power plant.
J Ther Anal Calor. 2020,2:1-17. DOI: 10.1007/s10973-020-
10221-z

6. Harris LB, Taylor AH. Rain-shadow forest margins resilient
to low-severity fire and climate change but not high-severity
fire. Ecos. 2020;11(9):e03258. DOI: 10.1002/ecs2.3258

7. Catalan C, Robert B, editors. Evaluation of organizational
resilience: application in Quebec. Proceedings of the fourth
resilience engineering symposium France; 2011.

8. Yu DJ, Schoon ML, Hawes JK, Lee S, Park J, Rao PSC, et
al. Toward general principles for resilience engineering.
Risk Ana. 2020;40(8):1509-37. DOI: 10.1111/risa.13494

9. Shah AA, Gong Z, Pal I, Sun R, Ullah W, Wani GF.
Disaster risk management insight on school emergency
preparedness-a case study of Khyber Pakhtunkhwa,
Pakistan. Int J Dis Risk Red. 2020;51:101805. DOI:
10.1016/j.ijdrr.2020.101805

10. Lee AV, Vargo J, Seville E. Developing a tool to measure and
compare organizations’ resilience. Natu Haz Rev. 201;
14(1):29-41. DOI: 10.1061/(ASCE)NH.1527-6996.0000075.

11. Mousavi SM, Abbasi M, Yazdanirad S, Yazdanirad M,
Khatooni E. Fuzzy AHP-TOPSIS method as a technique for
prioritizing noise control solutions. Noi Con Eng J.
2019;67(6):415-21. DOI: 10.3397/1/376738

12. mousavi sm, karimi a, zakerian sa, jahadi naeini m.
Identifying and ranking the criteria affecting the
performance of the Permit to work system in an oil refinery
using a fuzzy delphi methode and FAHP approach. J
Occupa Hyg Eng. 2021;8(1):37-45.

13. Jafari Nodoushan R, Jafari MJ, Shirali GA, Khodakarim S,
Khademi Zare H, Hamed Monfared AA. ldentifying and
ranking of organizational resilience indicators of refinery
complex wusing fuzzy TOPSIS. Heal Saf Work.
2017;7(3):219-32.

14. Shirali GA, Nematpour L. Evaluation of resilience
engineering using super decisions software. Heal Promo
Persp. 2019;9(3):191. DOI: 10.15171/hpp.2019.27

15. Cutter SL, Barnes L, Berry M, Burton C, Evans E, Tate E, et
al. A place-based model for understanding community
resilience to natural disasters. Glo Envir Chan.
2008;18(4):598-606. DOI: 10.1016/j.gloenvcha.2008.07.013

A

# P Jele @l plpe b QLI (oS 5SS
Gl sl € S 5 IS o855 50 (5,910l mlaw (sl )
Ol g g Regh eSSl p5 Aegh 2l (oeles

ol oads plol 85

RLLET Y
owl 4.1.’>).4 30 G (SN duw ).«ol} axdllas B

16. Deshmukh S, Sunnapwar V, editors. Fuzzy analytic
hierarchy process (FAHP) for green supplier selection in
Indian industries. Proceedings of international conference on
intelligent manufacturing and automation; 2019: Springer.
DOI: 10.1007/978-981-13-2490-1_63

17. Mousavi SM, Jahadi Naeini M, Yazdani Rad S, Haghighat
M. Identification and Ranking of Noise Control Solutions by
Using Fuzzy Delphi approach, Fuzzy Analytic Hierarchy
Analysis (FAHP) and Fuzzy Vikor in an Oil Refinery. Arch
Occupa Heal. 2021;5(1):913-20.

18. Moradirad R, Haghighat M, Yazdanirad S, Hajizadeh R,
Shabgard Z, Mousavi SM. Selection of the most suitable
sound control method using fuzzy hierarchical technique. J
Heal Saf Work. 2019;8(4):371-82.

19. Askaripoor T, Kazemi E, Aghaei H, Marzban M. Evaluating
and comparison of fuzzy logic and analytical hierarchy
process in ranking and quantitative safety risk analysis (case
study: a combined cycle power plant). Saf Prom Inj Prev.
2015;3(3):169-74. DOI: 10.22037/meipm.v3i3.7214

20. Akaa OU, Abu A, Spearpoint M, Giovinazzi S. A group-
AHP decision analysis for the selection of applied fire
protection to steel structures. Fi Saf J. 2016;86:95-105. DOI:
10.1016/j.firesaf.2016.10.005

21. Omidvar M, Mazlomi A, MohammadFam |, Rahimi
Foroushani A, Nirumand F. Development of a framework
for assessing organizational performance based on resilience
engineering and using fuzzy AHP method: A case study of
petrochemical plant. Heal Saf Work. 2016;6(3):43-58.

22. Pinion C, Brewer S, Douphrate D, Whitehead L, DelliFraine
J, Taylor WC, et al. The impact of job control on employee
perception of management commitment to safety. Saf Sci.
2017;93:70-5. DOI: 10.1016/j.ssci.2016.11.015

23. Ntzeremes P, Kirytopoulos K. Evaluating the role of risk
assessment for road tunnel fire safety: A comparative review
within the EU. J Tra Trans Eng. 2019;6(3):282-96. DOI:
10.1016/j.jtte.2018.10.008

24. Hosseini N, Givehchi S, Maknoon R. Cost-based fire risk
assessment in natural gas industry by means of fuzzy FTA
and ETA. J Los Prev Proc Indu. 2020;63(1):104025. DOI:
10.1016/j.j1p.2019.104025

25. Park J, Sung K, Li L, Choi J, Kim D, Lee SH, et al. Numerical
Study of Fire Behavior Induced by Gas Leakage in Combined
Cycle Power Plant. J ILA Kor. 2015;20(2):107-13. DOIl:
10.15435/JILASSKR.2015.20.2.107

26. Obrenovic B, Jianguo D, Khudaykulov A, Khan MAS.
Work-family conflict impact on psychological safety and
psychological well-being: A job performance model. Fron
Psych. 2020;11(2):475-481. PMCID: PMC7137557 DOIl:
10.3389/fpsyq.2020.00475

27. Kanta L, Zechman E, Brumbelow K. Multiobjective
evolutionary computation approach for redesigning water
distribution systems to provide fire flows. J Wat ResPla
Mana. 2012;138(2):144-52.

28. Zare A, Yazdani Rad S ,Dehghani F, Omidi F,
Mohammadfam 1. Assessment and analysis of studies
related human error in Iran: A systematic review. Heal Saf
Work. 2017;7(3):267-78.

VPoo limo oF o louds (A 090 «(glad yo Colilogy (owdigeo alxo


https://doi.org/10.1016/j.rser.2019.02.025
https://doi.org/10.1016/j.energy.2011.03.008
https://dx.doi.org/10.30492/ijcce.2020.81321.2972
https://doi.org/10.1007/s10973-020-10221-z
https://doi.org/10.1007/s10973-020-10221-z
https://doi.org/10.1002/ecs2.3258
https://doi.org/10.1111/risa.13494
https://doi.org/10.1016/j.ijdrr.2020.101805
https://doi.org/10.1016/j.ijdrr.2020.101805
http://dx.doi.org/10.1061/\(ASCE\)NH.1527-6996.0000075
http://dx.doi.org/10.3397/1/376738
https://doi.org/10.15171/hpp.2019.27
https://doi.org/10.1016/j.gloenvcha.2008.07.013
https://doi.org/10.1007/978-981-13-2490-1_63
https://doi.org/10.22037/meipm.v3i3.7214
https://doi.org/10.1016/j.firesaf.2016.10.005
https://doi.org/10.1016/j.firesaf.2016.10.005
http://dx.doi.org/10.1016/j.ssci.2016.11.015
https://doi.org/10.1016/j.jtte.2018.10.008
https://doi.org/10.1016/j.jtte.2018.10.008
https://doi.org/10.1016/j.jlp.2019.104025
https://doi.org/10.1016/j.jlp.2019.104025
https://doi.org/10.15435/JILASSKR.2015.20.2.107
https://doi.org/10.15435/JILASSKR.2015.20.2.107
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc7137557/
file:///C:/Users/sarvenaz/Desktop/10.3389/fpsyg.2020.00475
file:///C:/Users/sarvenaz/Desktop/10.3389/fpsyg.2020.00475
http://dx.doi.org/10.52547/johe.8.4.14
https://johe.umsha.ac.ir/article-1-740-en.html
http://www.tcpdf.org

