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3- Environmental Failure-Mode and Effects Analysis
4- Analytical hierarchy process
5- Technique for Order Preference by Similarity to Ideal Solution
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Abstract

Background and Objective: Risk assessment is a method to determine risk quantitative and
qualitative and probable accident consequence on people, materials, equipment and environment. By
doing so, existence controlling methods effectiveness are specified and valuable data for decision
making in risk mitigating is produced.

Method: In this study, GACHSARAN oil refinery production unit is assessed. The purpose of this
study is environmental risk assessment of this unit by updating methods and techniques and
representing controlling strategies to manage these risks. Simultaneously use of several risk
assessment and multi criteria decision making can lead to optimum risk management. To achieve this
goal, the Environmental Failure-Mode and Effects Analysis (EFMEA), analytic hierarchy process
(AHP) and Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) are used.
Findings: At first by site visiting and obtaining expert opinions of the unit, risks are identified and
evaluated according to their effects on environmental of five components. In the following, risk
priority number in specified and enter to TOPSIS and prioritized.

Discussion and Conclusion: The results showed that important risks are exhausted pollutant from
stack and carry over to flare.

Keywords: Environmental Risk Assessment, AHP, TOPSIS, EFMEA, Gachsaran Oil Refinery.
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1- Failure-Mode and Effects Analysis
2-Environmental Failure-Mode and Effects Analysis
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Fig 1. Research approach flow chart



https://fa.wikipedia.org/wiki/%D8%B4%D8%B1%DA%A9%D8%AA_%D8%AA%D8%A7%D8%A8%D8%B9%D9%87
https://fa.wikipedia.org/wiki/%D8%B4%D8%B1%DA%A9%D8%AA_%D9%85%D9%84%DB%8C_%D9%85%D9%86%D8%A7%D8%B7%D9%82_%D9%86%D9%81%D8%AA%E2%80%8C%D8%AE%DB%8C%D8%B2_%D8%AC%D9%86%D9%88%D8%A8
https://fa.wikipedia.org/wiki/%D8%B4%D8%B1%DA%A9%D8%AA_%D9%85%D9%84%DB%8C_%D9%85%D9%86%D8%A7%D8%B7%D9%82_%D9%86%D9%81%D8%AA%E2%80%8C%D8%AE%DB%8C%D8%B2_%D8%AC%D9%86%D9%88%D8%A8
https://fa.wikipedia.org/wiki/%D8%B4%D8%B1%DA%A9%D8%AA_%D9%85%D9%84%DB%8C_%D9%85%D9%86%D8%A7%D8%B7%D9%82_%D9%86%D9%81%D8%AA%E2%80%8C%D8%AE%DB%8C%D8%B2_%D8%AC%D9%86%D9%88%D8%A8

Ol)Ses g conadly

AY 5l V5 0 5lonh et 3 bmo 55509555 5 paole W

o B Y-
s9hie 4y aS 005 sleidy Gy Slse Lawgi 550 Jas
S8 colaul 8 50 M0 (gucuglsl 5 (s pae bluwe S
Sghee 2Ly Il N L anF m oo ol j0 0,5 0
DPF O g S J—‘M%.‘ J> oy by alals o 5eS” b

(Y0 5 YHosbarsls e Jlosl J>ol, L 1) alols

EFMEA s, ¥-Y
ol (plulid (sl gladir S b))l Hshie &
sl og, o2l o 09,5 e eoliwl EFMEA g,
5 blud Sz B o sezge Cundg 9y50 0 Sllls
bl ) ekl b g 9,8 e Soge e slaaysl
Slhame i 5 Cude gle Az sz ge Candy 3l sdslss
@bl )90 g )Llsl g Jloyyd (Jly llpd jo g
56T 0550 228" Jlail 5 g8y Jlozol il oo 5 a8 518

(Y9) 86,5 oo )3
S Ll Ghgy cnl 5o ek gyl 5 (poslel ogo
saasy Jshaz bl la ol s lazma BT 5 loa
s oobed Glime gamas; g g8 Jlotol anas) Sl was

RPN = P*S*C (V) akal,
SRPUR

L sbs g9y Jliol ganas, Jsuz 5l Jeol> Ll P
b ol b Jlexs!

5 b el Sad ganas; Jeur 5l Jol Ll S

538l olge by (wled l5ee (g0, Jgozsl Jol> 5Ll :C
ol Syl

sle wlol 5 EFMEA 55, & bgye alfaw Jglas>
Sl elel p 5e83e a2ly sln sileson b g (Sl
108,55 5,8 HSE 5 cunjlame olulis)ls

Llods

S)yge ilisue slo oged 5 Lo by, (o p b Il GBS (nl o
g, 5l oS ) csmm sl GlaSin; (b)) 5o eolaiul
s EFMEA ol o0 oy (il jealds Lo a1 slaisg, 5
a8 )5 4 bl ekl egeiaige slaie 4 TOPSIS
s b o S 09 g Lo hsy ol 5l S 52 5 50 0
"0 @b bl e g ey ol o culoads
o Sejlae 59, b Sy (ul &5 SIAT e 5 2is0
2 A eeld)5 Sl el died e s 138
el 51 g 050 @3jlitel Camilame Syl plaS
loSin)y 2 (S S (n 5 ) O 5Lel B (o)l 1) Sae
4 EFMEA g, 5l a5 ol RPN s 058 0 00ls
o rle g oad Gy bl I8 bk e caslodal Cows
Boss sl mle Gl sdos JSis TOPSIS as
leababes Lelos wnld By, 5l oy sl sl
mie i le 5 Bas ol s Uxlpe 5 slond oalitul
O O3B 00 JSAT 0055 e e le 5 00l 0 po de
coia Jlons] 5| alols TOPSIS g, o 55350 Laly, b
e o s b 5 CL 5 ool alone ite
Oy SLIS bl 50 005 oo atin oS, oyl

S 55 o5 5940 4l EFMEA , TOPSIS .AHP

Zesloas 03,51 (V) JSi )0 Lo jbg,

(AHP) ! poaludis Judoxs w1 ,81-¥
(Saaty) el olegi alowy 4 VA Jlo o aiT)b ()l
—oabanslis 5l (SO AHP (g, (V) 5 Ve) canl ool 4l
Sleojs> ;0 oS Ll aadliniz (6 S peeal Gl by, )
oS Slidos b casland 51,8 Jldiwl 5550 (692,15 alide
als S b5 el (149)) Vargas 5 Saaty Lg
B goae polie Jold a5 o slpin bylae anslas sl p



W) e Y (610 2 0yt 92y (S § banzmo 1 S (2L

o jlanzmo sl g8 Jlosol Y Jour
Table 1.The possibility of environmental consequences
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Table 2. The severity of environmental consequences
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Table 3.The identify of environmental consequences
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Table 4. Identified risks and their priority number

RPN Jia! | ol | Jlso! | % s o )lS'T PSSR YE TR W Cudled
s Al esfs

a5 5 ¥ ¥ B-Y-) JLid s i S g g et | b oly 5l aly) bglas
S0 10 g 0|

5 ¥ ¥ ¥ Y-\ bl i SR

¥ f f 14 -y 03l S g oo SS Bged pd

g ¥ ¥ 5 B-¥-) Sl wluls

7Y ¥ ¥ ¥ ) OSS@sd oole b g cS, | SSEA )5 dnels




Wy e Y (65102 0540 92y (S § buzmo la Sy (22U

hlg ¥ ¥ 7 0-¥-) 9 3l Oy ek STy
a5 ¥ ¥ 5 Y- 9 g S oy
¥ ¥ ¥ 4 O-Y-) Jpo &g 49055 Jpe
VFF 5 5 ¥ Y 5S35 5| gy slroaryY]
5f ¥ ¥ 1 f J oo VO (oYL glao
VFY 5 ¥ 5 Y S35 Sl g o L] Jato
A s t \ B-¥- JLid 3 s LSS 5 ot

o=k
as 5 f f -y Utes 45 o0 ools Jlizsl 3Lal
fA Y 7 ¥ Y lgo 4y o,S g 0 dlgo Lacl s JlogS
fA 5 ¥ Y Y- Sy ol & La
£¥ ¥ ¥ ¥ Y- i i g ol Jloss
ar ¥ ¥ 5 Y- o oy Slsa 3Ll s
Yy ¥ ¥ Y B-Y- R

Seaz)y o Caglyl dae am a3 0ed o0 LSAS S
oy Sty oy b ol S S
L) Sl ipy o8 &5 oS, 4 (Wll)l5 ol i gl
S Sy A g o 55l Wb eaindy b 1) Gl g
slolze was o O 5,1 )l 1) Sl in i Gl &5 2le
Sogll S Sogll el Sogll dgn Sogll Lol oy
oy ool lis (B) Jgaz ;o & conl milie Bl 5 Jgo

b 2l 0 S Sogll F Sl Sogll ¥ lga Sogll Y T Sogll N

Aryigr o ple Al Sy Cuslyl dae 0,51 Caws 4y 51 g
ol &lp 0gh olul TOPSIS g, ,0 oges o))y &l
e )5 DL (Sl 10 Sy Cagll slasl jlaie
0o gy sl adasles SiS pmple 5 09d o
-5 435 o ol Alads Jolos a1 lan o e yile
Pl Sy soass; sl TOPSIS Jolpo aclsl 5 555
(Sl grihme S Jolss anglie jslaie 4y 005 o
Gl by gdosls JUESl am 9y i ple SG 4 e b

omrb g opd Wbd)5 bk s G Sle Jelse SESS




Ol op g Cancdl QY s V8 05l cams ) buzxo (55919550 g pole YY¥

T 0wy Joxo g (gumm s haumo (G Sums 5 drs o i yilo 0 Jour
Table 5. Normal matrix of environmental risks and their receptors
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