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Abstract

Background and Aims: This study aimed to assess the risk of health, safety, and environmental (HSE)
hazards based on the system's life cycle using Fuzzy Failure Mode and Effects Analysis (FFMEA) in an
aquaculture industry in Hormozgan province.

Materials and Methods Identification of HSE hazards by system life cycle stage, including (1) construction
and preparation of pools, (2) construction of feed production and preparation plant, (3) pumping and filling
the pools, (4) maintenance and breeding of aquatic animals and (5) catching and transporting the aquatic
animals was carried out by five HSE experts using the FMEA worksheet. Then, the risk of identified hazards
was assessed by the FFMEA method (with the range of risk priority number [RPN] of 1-634). All the ethical
issues were considered in this study.

Results: In the life cycle of the aquaculture industry, a total of 343 HSE hazards were identified, of which
38.8% had high risk, 44.6% had medium risk, and 16.6% had low risk. About 86% of the HSE hazards were
in the health and safety field and 14% of them were in the field of environment. The construction of feed
production and preparation plant (having 46% of the HSE hazards) was determined to be the most hazardous
phase of the life cycle of aquaculture.

Conclusion: The FFMEA risk assessment method based on the life cycle by taking into account the
uncertainty in the risk components and identifying and prioritizing the HSE hazards in the entire life stages of
a system can be used as an efficient and effective tool for assessing the risk of HSE hazards in different
industries.
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Table 1- Description of criteria of HSE risk assessment in FFMEA method
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Figure 1- Diagram of HSE risk assessment based on life cycle in aquaculture industry
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Table 3- Life cycle stages in aquaculture industry

>y p5 >
Sl At Silweslal 5 el
Wy b s L el

05 S 4 3ty

e 035 Sz g 03 ¢S

Pl 5L SKal

Sl 8 5 ol p S IR P Eop COpIe o

SR Sl sslwosbel

Silweslel Ol g 9 SISl o

Sy

3] | PO 2 W

Sl s5lwostal

NESRRRCH PR SR S NP S I S P ()

}5'!.:..-:‘ 5)“9.13}:.0.05‘9 CU.&‘

b il (5,551

wom g Al U hne s b F 0Ll e s eSS

r

4 8 o g pl U Jom

el

ﬁ:g-:“‘{'-:}@‘-ﬂ 9oV adsa

)5::...»|

PA3S,y

Ghdiy 5 W o bl JUSH 5 ao

43\”5,«: QJ&.’

G e S dle e SSE o e 25 on e bl
£/ o boliea V) a5 (gl p Sl cpans 23 g0
Glwoslel 5 ol do e 53 (Sl bl S 51 ds)s
JS 5l Aoy Ve bl 00) ST (gilueslal (ls 5l
Gilwesbl 5 Wy w8 cxle de e s (O bl

AS o cuxs Creative Commons Attribution 4.0 International License (CC BY 4.0) ;s 5l )5 0l



YVOL s 5 (55K ol VE Y Ol £ o et N e 000

133 o s o [N VL S, B gt Sy B gl S
T3 it Jis) oo | B
2 ol [ |
_‘3} el 53 S g (Blo gy 4l5S - |
g > il &9 g plo )Y Jo> -
> oo 25 o )Y sirirs v [
3~ sl 5] [ ]
i ;l Pl 0 lyd yrons 5 Mol -
B Sl olSis] s s 5 oo | o
3 ol Aol [
= Fot 0% St 5 35 o5 [ ]
1 T oo |
3 w5 s bess (I E—
3 shws [ |
5 S ilold (I I
33 ol |- -
i E Slygs slanslel Sl 5 Sl o _ .
35 swce | B
" bS5 5 by — | — N | | |
. Y ¥ 7 A Ve VY \F V¢

Slalyd sy
()lfj,aja:

Figure 2- Frequency of HSE hazards by risk level in the stages and sub-stages of the life cycle of the aquaculture
industry in Hormozgan province
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Figure 3- Frequency of HSE hazards by hazard field in the stages and sub-stages of the life cycle of the aquaculture
industry in Hormozgan province
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Table 4- HSE hazards with the highest risk level by stage of the life cycle of the aquaculture industry in Hormozgan

province
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Figure 4- The most frequent HSE hazards (with more than 3 repetitions) in the life cycle of theaquaculture industry

in Hormozgan province
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