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Abstract : Risk assessment techniques are processes used to evaluate hazardous risk
factors in construction sites, facilities, raw materials, machinery, and equipment, and
to estimate the size of risk that could lead to injury or disease, and establish
countermeasures. The most important thing in assessing risk is calculating the size of
the risk. If the size of the risk cannot be calculated objectively and quantitatively, all
members who participated in the evaluation would passively engage in establishing and
implementing appropriate measures. Therefore, this study focused on predicting
accidents that are expected to occur in the future based on past occupational accident
statistics, and quantifying the size of the risk in an overview. The technigue employed in
this study differs from other risk assessment technigues in that the subjective
elements of evaluators were excluded as much as possible by utilizing past
occupational accident statistics. This study aims to calculate the size of the risk,
regardless of evaluators, such as a manager, supervisor, safety manager, or employee.
The size of the risk is the combination of the likelihood and severity of an accident. In
this study, the likelihood of an accident was evaluated using the theory of Bud Accident
Chainability, and the severity of an accident was calculated using the occupational
accident statistics over the past five years according to the accident classification by
the International Labor Organization.

Key Words : risk assessment, risk assessment system, risk, risk access, industrial
safety and health regulatory policy, risk assessment

Table 1. Changes in Korea Occupational Safety and Health

Regulations
Category Year Promotion status
9196 The 1% Six-year plan for industrial accident
G prevention
- - overnment | . .

—ELE] 3]_04 ;(1]7@5]_93\ regulations 97~99 | 3-Year Occupational Safety Development Plan
hn The 1% Five-Year Occupational Accident Prevention
00~°04

Plan
- ‘09.2 Introduction of risk assessment system
- - ‘08 System Introduction plan research service
-+ ‘05~°09 | - ‘09.2. Article 5 of the Industrial Safety Act
Self-. (Business owner's obligation)
regulation - Establishing the basis for risk assessment
(Int(ff(}(lt;:ﬁlon - Promulgation of guidelines on workplace risk
assessment) | ‘10~14 assessment

(Labor Department Notice No. 2012-104)
- Establishing Article 24-2 (Risk Assessment) in ‘12
20 | Employees’ Participation in risk assessment

Z5HIF BRAFIMY (Department of Safety and Health Convergence Engineering, Soongsil University)

St} HHALIHY (Department of Safety Engineering, Korea National University of Transportation)
g5t
Stit W4 (Department of Safety Engineering, Korea National University of Transportation)
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Table 2, Types of industrial accidents in the chemical and
manufacturing industries

Table 4. Accident classification by the international labor
organization (ILO)

likeli | Total types of accidents in chemical and manufacturing Bird theory
-hood | industries over the past five years (2015~2019) |Application
5 The accident type which is more than 93.6% in chemical | 600/641
and manufacturing industries in the last 5 years *100
The accident type which is within the range of 4.68% 30/641
4 | in chemical and manufacturing industries in the last 5 100
years
The accident type which is within the range of 1.56% 10/641
3 | in chemical and manufacturing industries in the last 5 100
years
The accident type which is one or within the range of 1641
2 | 0.16% in chemical and manufacturing industries in the 100
last 5 years
1 The accident type has not occurred in chemical and No
manufacturing industries in the last 5 years Accident
Table 3. Likelihood (frequency) grade base (%)
Apply as a ratio to the possibility rating and
the number of accidents example
1/641*
1 2 3 4 5 100(%)
~0.16 | 0.17~1.56 | 1.57~4.66 | 4.67~93.60 = 93.67~100
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Table 6. Risk assessment metrics(1/2)

Category Rating guideline

Injury resulting
permanently entire
incapacity for work

Completely loss of labor function as a result of injury
(Physical disability grades 1 to 3)

Injury resulting
permanently some
incapacity for work

Loss some parts of the body and parts of the work
function as a result of injury
(Physical disability grades 4 to 14)

Injury resulting

temporary entire
incapacity for work

As per the results of a doctor’s diagnosis, can not work
for a certain period of time (Away from work without
physical disability)

Injury resulting

temporary some
incapacity for work

Cases other than away from work (Injury resulting
temporarily away from work for the medical treatment
during working hours)

First-Aid injury

Injury can be covered by first aid or medical treatment

Table 5, Consequence based on severity (number of work losses)

Consequence level Physical disability grade Labor loss days
4 Death and grades 1 to 3 7,500days
3 grades 4 to 14 50~5,500days
temporary or some parts of
2 incapacity for work 7~49days
1 First-aid injury or No injury 0~6days

45, GTYR S ESU-145)2 355, gAY
wERY, $g2] W uslR FRete] 2Red
5 A5 Table 4= A S E55H]

S} 7|Z0|H, Table 5= SFEE7|Z0 2 1452

o] 25 ZAvolc.

2.4. 2|AT AHE(EHM T JHsHES T8

stolel 2jaat Helo] FAT M54 Aol
o AREA I AR e EAEt Y
o 2o} weh elad MELaE te E4Es)
METH A, ot 2jaas AeEAS 7]

Likelihood
1 2 3 4 5
No Accident 1/641*100 10/641%100 30/641*100 600/641*100
1
First-aid injury and No injury 1 2 3 4 5
(0~6days)
2
temporary or some parts of incapacity for work 2 4 6 8 10
Severity (7~49days)
(consequences) 3
Serious Injury 3 6
(50~5,500days)
4
Death 4 8
(7,500days)
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Table 7. Risk assessment metrics(2/2) : Initial risk actions/risk acceptance authority

How can the hazard be eliminated or controlled

- Taking Risk reduction measures immediately

- Operation stop until follow-up actions are taken

- Input sufficient management resources

- Rapidly implement risk reduction measures

- Recommend to stop the operation until follow-up actions are taken

- Firstly input management resources

- Planning Risk reduction measures

- Properly managing until follow-up actions are taken

- Fully review and input management resources

Risk rank Category description

12 ~ 20 Serious problems in safety and health areas
8~ 11 Some problems in safety and health areas
3~6 Few problems in safety and health areas
1~2 No problem in the safety and health area
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- Considering cost-effectiveness and taking risk reduction measures if necessary

Preparation of Task risk Assessment

Categories Task
Review fask and identify what TRAis

required

| Identify and Form TRA Team
(Team must be familiar with the TRA

lpracess and have sufficient knowledge
lofthe work involve

(Break down job into component tasks.
(Camy out nitial review of hazards and
otential methods of mitigation

1 Likelihood(Frequency) rating criteria

(@ Number of chemical and total manufacturing
disasters in the last five years

» Use accident statistics to determine ratings

Hazards loenification
(Identification of risk factors in the
(" workplace by inspecting business frips an

o sy nd el ek @ The frequency is determined by applying

Bird's Theory
» Serious injury; mild injury; Event; Near-miss
case(frequency rating : calculated as grades 1

Consider any Specific Assessment

Rk conral (Incorporate any controls with those for bo
impm;ﬁun ) Rate frequency as a percentage for the
number of occurrences

(Icton hosenvohved intheaskor | yse it for evaluation by referring to the rating
in close proximity should be considered standard table

@ Check the percentage for risk calculation by
business establishment (Table 3,4)

» Accident-caused objects/Accident type*100
(See Frequency and Strength by Industry)

p Rating Selection Criteria :

Rank 1 - Chemical Industries

(dentty mesures toreduceloonrolthe - Rank 2 - Overall manufacturing(f not applicable

Risk to chemical)

Irentify Risk Rafings

(Express risk as a value which can be

Risk evaluation
(Determining whather the magnituds of
herisk is acceptable)

1 Severity(Strength) rating criteria
p Strength is calculated by classifying grades 1
to 14 in the physical disability rating table

Review Residual Risk
(Establish if controls identified have

reducedrisk to acceEtable levell
_‘ Determining whether it s acceptable

Fig. 1. Risk assessment methodology based on industrial
accident statistics.
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Table 8. Likelihood (frequency) determination flowchart
@ Checking accident-caused objects and types in the chemical manufacturing Likelihood Sum Collision
» Rank 1 chemical manufactu'rmg industry . . . Total (Number of cases) 611 49
» Rank 2 Overall Manufacturing (If not applicable to chemical manufacturing)
@ Checking the percentage figure of accident-caused objects and types Work Plate 7 1
> Accident-caused objects / types * 100 electricity Facilities 1 0
> example) Forklift Collision (20/49*100 = 40.8%) :
. . . Forklift 31 20
(® Checking the rating of the frequency applied to the percentage figure
@ Risk assessment item rating after frequency determination Conveyor 14 0
Table 9. Number of accidents by types of chemical industries(Chungcheongnam-do)
Likeli Electri Falling Entray Fits Unclassi Unbalanced | Traffic A::;r Work | Cutting Occupa-Pn s lAn act UJF ey Chemical
h'e Total oo B | & P | Falling Dropped Collapse| > “™ Collision % *" landu accident related| & | ftional |LNCUMO| Sport jAn: Fire leakage &
-hood shock . -ment object fied |0, temp. . 3 -coniosis| event &rupture
flipping S |contact llness Disease contact
Total | 611 3 1 15 252 48 50 3 36 49 2 7 9 20 35 45 2 1 7 1 5 9 11
Forklift 31 2 2 6 1 20
Table 10. Number of accidents by types of manufacturing industries(Chungcheongnam-do)
- Unbal Contai . Portabl
L 5 anced Tmﬂ‘lch.:rlc .. s, Abnorcuttln ChemiChemic e and
Electri "% Tran Al Anima & accideacc'deOXygermsuppli mal | & FREHIED cals | al |Human
Likeli Te Struct: g & [Entrap . . Dropp Collap Fit an Collisi Materi Uncla Anima nts | n jies&m cuttin| Sport| of | sion
-hood L (R wre & PO Bt ippin ment g L e | se |object| on | als ssified ™™™ Is | ™ lin ficieachinel_ > | M- event |violen| &ruj Ry foudjleakao Mecha
ipp it Jl . : g ipt ! )
shock Surfac. " injury onable oumdw o] nc stabbi ce | we Chemi & | nical
g behavi e Y| v re&ap t cals |contact| Instru
es lace) 3 ng
or pliance, ments
Total 5,163 18 | 218 | 47| 2 | 126 [1,606 391 | 7 | 332 | 13 321 380 | 244 | 20 | 93 | 10 | 4 | 57 | 1 |538| 75 102296 | 76 | 12 | 17 | 24 | 2 | 26 | 105
Forklift| 197 7038 |1 1711|137 1 45 1
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Table 11, Number of working loss days by type of chemical industries(Chungcheongnam-do)

o o An act g
q Falling 5 . A Work | Cutting |Occupa- q Chemical
Severity| Total E';““l‘f Be | & E“"“lt’ Falling Dropped Collapsen:)s. 2 Coliision U“f.t’;s' Traffic [ e |related| & | tional |LRCUMO SP""m .‘;f Explosion | po ) cokage &
shocl ﬂlppll’lg ~-men obje =In o contact | Ilness . Disease =COnIosIs evel VlOeel'IC contact
Total | 450 2,551 614 | 646 | 501 | 127 @ 334 | 109 @ 347 @ 201 75 1,254 | 212 1,246 137 | 103 2 126 | 21 112 |1,757) 85
Forklift 398 3,804 | 176 166 68 | 166
Table 12, Number of working loss days by type of manufacturing industries(Chungcheongnam-do)
Contai
e Unbal Traffi . Portab
Bnmgl‘:ll poced Tnc‘fﬁ N Oxyge Facilit| sﬁjAbnorMn An Explo ChemiCI;:lmlle o
Likeli T ElemStmct Trans‘ Falh.nEnuapFallin Axiim Dropp CollapFit anCollisi 'Uncla&unreAnim al:cit:leacmde n jes&m es, el g& | Sport |act of| sion ol leakag“m
otal| ¢ portati Etc g&flip al p o Asona nts | . v .| temp. n q Fire | and Mecha
-hood ure & . ment| g s ed | se object| on | als [ssified als | nts | furnit stabbi | event violen| &rupt Je &
shock Surfac. " ping injury ble outsid " the o “m&acontac = @ oo Chemlm e nical
behavi workp "V | Y ]t 2 aals 1™ Instru
e or ¢ lace) pl::;an ments
Total | 311 | 533|192 485|387 | 530 | 345 | 147 | 118 | 329 1,833 214 | 227 | 143 2,372 119 | 112 | 255 |1,272(7,500 410 | 232 | 210 | 159 | 329 | 721 | 581 1,697 168 | 127 | 152
Forklift| 480 3,307, 197 53 190 7,500 146 | 461 361 374 318
- = .
4. A1 A5} gl &t Table 13, Risk assessment examples
4M(3*3) Risk assessment
. . KRAS(Korea hasedonmdusm:al
= i Identif; Hazardous Risk Facty S .
ATABAZL Aol Relelz] s A T R ot
- ystem) statistics|
Al 0]1- =2 = o o
d U= HlolEE St AAE Faleid gl getolo st Hazardous Risk  likeli| Sev| . Tikeli| Sev| oo
= g o)L o 510 = N Z-] 7(—] /H Classification Cause Factors hood | erity Ris hood | erity’ Ris
= AlEAd e dHlold &gsto] 2= _eon
B - ~ _ 15 Falling into vehicle 1 2 2
sk TS FRalokc. el qale 4 moveent dug | 5 | 3| g | 2 | 3| 6
- ] - oading
ol At Aol FUABAE BBl Aol Lot i | 12 2] 4 5]
- - Dangerouspart | unloading tank lorry| 2 3.6
q’- XH OH%:_Z“EE_‘ 7]]?_]' Eq—/—\—;:’— AHE Az "’]’ —’] }\]ﬂ/H Xﬂ—]——’— softhemachine | pocomorescorTr | 3 13
= _ = o o (equipment) |, dinHII{potation 5 105 2 36
E 93 8 e o33 @ (Rll, rain, dhm e T
- =) L E2Jo = rollover, iesion/Cutting by ) 3| 6
A, A7} wHEEs S4S st 37 o] 4ke) olovr O e 513
= = o = evangelism) | PumpRotation/Roun| 3 1 3
Al A 71l E, IAAFEHE E4S Tt 71A17] vengelism) | momiSquomae | 5 | 1] 5| 3| 2] 6
= = =] OFHO B
AN E AYSAT FARY fEe BAskc Upper Tomperaure |
o o L . Contact Around 2 36 2 2 4
AL el 18 BT S g gl Reacr
A5k Co|R2 o]lQ UL ALEslT Factors Pipingjamonworksh |3 1131y 1 53 |y
Zﬂ ]o]— E]' tﬂ ] = ] o a2 A= ]'J-—; actors Workshop op(outdoor)floor 5 15
ILO A3 Sy [e] Fa AR e Mol Hazardous Part|  Conduction by 3013
O H H:IL'r‘q] E} 284 E‘l"q] E}ﬂ’ o--== contaminated floors.| 5 | 4 4116
A&l glAaE @%ﬂs}ﬁt}. Forklift truck hit | 3 1 3 5 | 5| g
object in motion | 5 15
SR, A e Ak ol 1S, 07 o rlig vl 3 131, 31
515 o iE = Travel 5 1 5
4 aolnct Haba a9le] 1P A Bk - e 5 1L
- = Forklift Collision 4 3012
AT L BRG] FRH 44 T WA Hzadons Par RN
B . . 3 13
AR ATE B3 ATATH Table 133} 2k 7]A Camed on kiR 5|54 416
2 00l 107, M714 a9l 24, siebd 99l 44 & & o 3132 36
1671l it Hdg7E AAlskl 1 A3t Al Staticignitionduring]
- . - Electrostatic oading 1 2 2 3 2 6
EA714 YIEAAE7E o] 7|9 HUPHAEM, > Blectricg] | Hezardous | Flammebleliquidor 2| 3 6
16) = . Parts ganicsolvent)
KRAS)E-E]' E]—/—\-E"-7 ]’ ‘E\E‘ﬂ] L]—E]—u‘l‘,]— .7 ]‘1‘1_"9’] Ho]—]?:l—]o] Factors | ejectrical work Electric shock caused| 2 2
Sk 2 dangerous part| by electrical 4 | 3] 12
o WSHEAZ I Bt W ol Zlo] wrkw % 4 ool 5
Qltk. 7 Wkt Aol Q7] wiol) Sol gt of
‘ o . _ _ _ Flammable Liquid | 2 3161, 3l 6
o de sk a9l ks WolAL 4e] 9991 Vapr InReacor | 3| 513
Contact
= Z0 i =
—g-o] o 37‘10] 7] —4 H]—H'l_(_b_i lﬁ7];6} 7\?'3—'74_7]_ Ll;" 3. Chemical | Chemical |Fire fiom outside info| ~ 2 316 3 31 9
Ul olglst Al 3Bkl B X =2 (material) Work tank 30585
I’I—E]' ]—4' ]H I3 “’]— §1’ ]'-L—'J H 0: Olj.L-E factors | Hazardous Part| Firearms work in the| 2 3.6 3 30 9
T, g = 7]-X]-_,] Z3LA 0] QA7) Hrlo v workplace. 305015
Contact at high
°§Q51 (,)v]\t 7&4—]— Q’O]O]’(ﬁr’}‘ temperature, efc. in a ; g 2 4 3] 12
gas welding system.
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Table 14, Estimation and determination table of right—hand
estimates by multiplication formula

Likelihood(Example)
Sortation Likelihood Content
Very high Very unlikely 5 Very likely to cause damage
Medium Unlikely 4 Damage is likely to occur
Medium Possible 3 | Carelessness can cause damage
Low Likely 2 Less likely to cause damage
Very low Very likely 1 | Very unlikely to cause damage
Consequence(Example)
Sortation Consequence Content

Maximum | Death (Disability Occurred) Very likely to cause damage

4
Large | Closed (Injury/Dis-ease) | 3 | Damage is likely to occur
2

Medium Hospital Treatment Carelessness can cause damage

Small Untreated 1 | Less likely to cause damage

Table 15, Risk Rating Criteria Based on Industrial Accident
Statistics

| e |
5 93.67~100 600/641*100
4 4.67~93.60 30/641*100
3 1.57~4.66 10/641*100
2 0.17~1.56 1/641*100
1 ~0.16 No Accident
Consequence Level Physical disability grade Labor loss days
4 Death and grades 1 to 3 7,500days
3 Grades 4 to 14 50~5,500days
2 T e ol s
1 First-aid injury or No injury 0~6days
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Table 16. Examples of foreign initiatives

No. Promotion case Country

1 ISO 31000 : Risk management - Principles and guidelines ISO

2 ISO/IEC GUIDE 51 : Safety aspects - Guidelines for their inclusion in standards ISO

3 ILO : Guidelines on occupational safety and health management systems ILO-OSH 2001 ILO

4 EU : Guidance on risk assessment at work EU

5 HSE : Five steps to risk assessment England

6 HSE : A Guide to Risk Assessment Requirements England

7 A Risk Management Standard (AIRMIC, ALARM, IRM) England

8 Notice on the Risk and Hazard Assessment Guidelines Japan

9 Instantly available risk assessment methods Japan
SHA FLAds Aol EA otk uetd uelz o]y Regulatory Framework Based on Risk Assessment for
3t A2 S50 WA AR} A]-OJXPQJ PR s Korean OSH Regulation Systems and Policy”, Korea
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