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Abstract The Process Safety Management (PSM) system has been introduced and implemented in Korea
since 1995. But, accidents such as fires, explosions, and leaks of toxic substances during the
manufacturing process have not significantly decreased and are continuously occurring. An important
factor affecting this increase is the insufficient understanding of the potential risks in the manufacturing
process. The Occupational Safety and Health Act suggests 11 process risk analysis methods to evaluate
the potential risks of a process in advance. Unfortunately, these analysis methods are not classified
according to the characteristics of each manufacturing process. In this study, the Analytic Hierarchy
Process (AHP) method was used, and the 'awareness of the possibility of occurrence' and 'awareness of
severity' functions that each analysis method may have, and the 'derivation of improvement plan'
function for the prevention of serious accidents were used as the evaluation criteria. A total of 60
questionnaires were distributed to the safety management personnel in companies manufacturing
machinery parts, and 27 copies were collected back. The evaluation results indicated that the PHR
(Process Hazard Review) method showed the highest (33.4%) weight, followed by the CCA (Cause and
Consequence Analysis) method (17.7%) and the FMECA (Failure Modes Effects and Criticality Analysis)
method (14.8%).
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A8e Ao Eﬂ g} B BAS o5 94 A HA. Table 1. Accidents and mortality by year
Ad] A4 9 X5 A, kARGt 7 A AA Motality
_ = - Number Number Number Accident
Z]Fé]‘ %751_9_1_ “’]'E] 7;"_oj ° ?l—d'x':;ﬂoﬂ 'UJ—Q— FoE ]’ Year of of of C:;teen 15360
.(—g__% Z_}‘/‘gfﬂ-@] B o]-]:]- E_]_ H]% /g_%}_ ‘?—__1'1\3—% EHH]'G]— workers casualties deaths persons
o] HAIZX|AYE 2sfof st BRI Q5 A& 2005 11.059.193 | 84411 | 2,493 077 | 225
H|o} Q18R od3} Ja|3 AT Y A] H|A} A=A 2006 | 11,688,797 | 89,910 2,453 0.77 2.1
- . _ - B 2007 | 12,528,8 0,14 2,406 0.72 1.92
9} H]A&}_Z]% —(Hf,’j_' }_/_5]94 ?:]l_tr'_g} ‘{'\—63 gx} g g = 200273 13 Zi89 9:%2 25 802 2,422 0] ;2 198
. 1489, , , . .
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o] Z-2 F IR TGl EXjok= Al o 2010 14,198,748 | 98.645 | 2.200 069 | 155
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ARo=nE HHoleln ZwE Aol FAS GEL 2013 | 15,449,228 | 91.824 1,929 0.59 1.25
= — —

o o
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Fig. 2. AHP deployment procedure
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Table 2. Process risk assessment method

Evaluation alternatives Contraction

Dow and mond indices DMI
Preliminary hazard analysis PHA
Precess hazard review PHR

Hazard and operability studies HAZOP

Failure modes effects and criticality analysis FMECA
Cause-consequence analysis CCA
Human error analysis HEA

Level 1

Awareness

Level 2 Awareness of
of severity

the possibility ‘ Prevention idea ‘

lewds [ oMt | [ pua | [ pur | [mazor | [Fmeca | [ coa | [ mea |

Fig. 3. AHP deployment procedure
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Table 3. Demograghic charateristics of respondents

Which of "awareness of the possibiity. and "awareness of severity. criterien do

uestion
@ you think is more importantibetter] for process risk assessment?

Variables Frequency Ratio(%) criterion better better criterion
awareness of awareness of
Male 2% %3 pepenny |5 [t ]@[e [ [o]o [ ]s] "
Gender . . .
Female 1 3.7 Fig. 4. Sample questionnaire
Under 30s 0 0
A 30s 5 18.5 Table 4. Scale for pairwise comparisons
ge
40s 13 48.1
Relative
Definiti Explanati
Over 50s 9 333 important efinition xplanation
Construction .
3 11.1 1 Equal val Two requirements are of equal
manager qual value value
Safety manager 6 222 3 Slightly more | Exprience slightly favours one
Foreman 5 18.5 value requirement over another
Occupation HG Safety 5 Essential or | Exprience strongly favours one
management 3 11.1 strong value requirement over another
team Very storong A requiremf?nt is sFrongly .
Process 7 favoured and its dominance is
10 37 value . .
manager demonstrated in practice
Less than a 0 0 IThe evidence favouring one over
year 9 Extreme value [another is of the highest possible
. 1 to 10 years 3 111 order of affirmation
areer i
10 to 20 years 14 51.9 vi?::rr}l)eeil;;n
2,4,6,8 . When compromise is needed
More than 10 37 two adjacent
years judgments
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Reciprocals Reciprocals for inverse comparison
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_ 5 3 1
V= 23 13 3 ®)
s 11
\23 13 9/
(3) 7t=5X| YEE FBICL,
wEsHgE i9o] Y49 HHQl w7t 7SRl
W= O 7SR E 9] 94Tt Ha 7 7SR
10] =t
0.634
W=10.260 4
.106
(4) 718X & HEE it
A gd@)el  TRAEMEW)Y HdXEE

il

ei|

(transpose matrix)& FoH ofgfel Zo] 715X &
HEOE +& 5 Atk

614
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Table 5. Comprehensive results of weight and priority

Factor Weight Priority

DMI 0.067 6

PHA 0.083 5

PHR 0.334 1

HAZOP 0.132 4

FMECA 0.148 3

CCA 0.177 2

HEA 0.059 7

4, k=0 u ZE

2 AFolM= 7AIRE AZFol 2= Ax 384
o B4o] widElo] 249} A4 ARAL B4 9
3o} B o2 ojm who] B XIS Wt}
9ok eriEe A AP U ARAE o B

Stal AHPHOE 71t A3E Fig. 50 =49} 519
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Fig. 5. Weight comparison
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