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A Study on the application status of Korea Risk

Assessment System in manufacturing industry.
Gyu - Hyeon Kim

Department of Safety Engineering, Pukyong National University

Abstract

According to the statistics of the Korean Ministry of Employment
and Labor, Occupational Accidents, the rate of the industrial
accidents decreased in 2012 by 0.59% from 3.98% in 1982 as the
employer, employees, private safety organizations and government
branches put forth increased efforts and applied existing risk
assessment method to each manufacturing industry with the
establishment of the occupation safety and health act in December,

1981.
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The aim of this study is to propose methods to apply KRAS
support system and increase its availability by collecting and
analyzing various opinions from the manufacturing industry through
the KRAS support system application status survey conducted by
the manufacturing industry. For this study, a survey of KRAS
support system procedures and changes of safety and health
management in the field was conducted- at 54 manufacturing
industry in Ulsan.

Safety consciousness. of the employer and employees was
improved after KRAS support system were applied. In particular,
risk assesment procedures were assessed to contribute to
prevention of industrial accidents and improve systematic safety,
health management and work environments. However, it was
assessed to have many difficulties in deducting mechanical,
electrical, chemical and biological, work characteristics and work
environmental factors at step 2(Hazard identification) of the KRAS
support system procedure. In addition, KRAS support system were
assessed to have a low application rate to the manufacturing

industry. The reasons for this insufficiency in application included

- viii -
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the evaluator’ s subjective judgement, the difference between the
evaluator’ s specialty in realizing the hazard identification, and the
difficulty in predicting the employee’ s unsafe behavior during the
work. For these reasons, it is necessary to improve the system to
support the problems.

Therefore, it is necessary to safety and health experts training,
evaluators training, development of specific-assessment tools such
as a hazard identification method, risk evaluation method and for

an employer to pay continuous attention.
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Table 2.1 Safety & health
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management activity

Current safety & health

management activities

New safety & health

management activities

-Compliance with prescribed
technical standards

-Compliance of laws and
guidelines

-Rigid rules, uniform regulation
-Passive attitude of workers and
employers

-Formal safety and health measure

-Risk management of
performance-based

-Systematic overall management
-Flexible rules, customized
regulation

-Proactive attitude of employers
—Autonomous safety and health
measure
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Table 2.2 Classification of hazard identification factors for 4M

Items

Classification of hazard identification factors

Machine

O0O0O0

O

Defect of machinery and equipment in design
Failure of risk protection

Lack of intrinsic safety

Defect of utility (electricity, compressed air,
water)

Defect of the vehicle by equipment

ONe

Media

Failure of the working space(condition and
structure of working space

Generation of gas, steam, dust, fumes, mist
Health problems due to anoxia, pathogens,
radiation, harmful rays, hot, cold, ultrasound,
noise, vibration, over pressure

Confirmation of handling chemical(MSDS)

Man

O QO

Unsafe activity of worker characteristic
(people with disabilities, women, the elderly,
foreign, non-regular, nom-skilled)
Inadequate for the job information

Defect of posture and work behavior
Inadequate for work methods

O00O0O0

Management

O

Defect of management organization
Inadequate for regulation, manual

Inadequate for safety management plan

Lack of education and training

Lack of supervision and lead of the
subordinate

Non-posted of safety instruction and various
signs

Lack of health care
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2.5 KRAS A A 24

2.5.1 KRAS(Korea Risk Assessment System) X QgA|AE o]&?

o
o
N

Al F2 FAss Al 60 7]EAA] 7IAH 2] 5 Table

(|

233 o] Addgel el

]
o

295 vpepste] st AApel whet
H7EA A she 28kl A dA e,

Table 2.3 Classification of hazard identification factors for KRAS

Classification of hazard identification factors
Primary cause hazard identification factors
1.1 Hazard area of Stricture(retractable, stricture)
1.2 Dangerous surface(cutting, scratches)
Mechanical 1.3 Hazard areg of falling, flying c.)bjects, overture,
Collapse, slip of machinery(equipment)
factorg 1.4 Hazard area of collision
1.5 Slip
1.6 Hazard area of falling(opening part)
Electrical 2.1 Electric shock(over safety voltage) 2.2 Arc
factors 2.3/ Static electricity
3.1 Gas 3.2 Vapor 3.3 Aerosols-fumes
Chemical 3.4 Liquids(mist) 3.5 Solid(dust) 3.6 Reactive substances
factors 3.7 Radiation 3.8 Fire/Explosion hazard
3.9 Radiation/Blast overpressure
Biological 4.1 Infection by pathogens and virus 4.2 GMO
factors 4.3 Allergy and microorganism 4.4 Animal 4.5 Plants
5.1 Noise 5.2 Ultrasound-ultra-low frequency sound
Work 5.3 Vibration 5.4 Mistake of workers
characteristics 55 Low or high pressure condition
5.6 Choking hazards-lack of oxygen
factors 5.7 Heavy handling tasks 5.8 Recurring tasks
5.9 Unstable work posture 5.10 work tools
Work 6.1 Climate 6.2 Light
environment 6.3 Space and movement paths 6.4 Around workers
factors 6.5 Working hour 6.6 Safety culture of organization
— 21 —
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Fig. 2.1 Access to KRAS
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. 2.2 Step of preparation for risk assessment
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Fig. 2.6 Step of risk control action & implementation
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Table 3.1 Contents of survey

Classification Contents
1) Type of industry 2) Number of workers in
a) General ' '
} workplace 3) Title of representative
details

4) Career of representative

b) Introduction
background
of KRAS

1) Aim of introducing for KRAS
2) Difficulties to introduce KRAS

c¢) Number and
type participants
for KRAS

1) Number of participants for KRAS
2) Type-of participants for KRAS

d) Complains
and comments
of KRAS

1) Difficulties of procedure for KRAS

2) Preparation of risk assessment

3) Understanding of hazard identification

4) Classification
5) Classification
6) Classification
7) Classification
8) Classification
9) Classification

factors

of mechanical factors

of electrical factors

of chemical(substantial) factors
of biological factors

of work characteristics factors

of work environment

10) Possibility classification method of risk

estimation

11) Intensity classification method of risk

estimation

12) Classification method of risk evaluation
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Table 3.1 Contents of survey

e) Effect and

problems of

KRAS

1) Items of investment for risk control action &
implementation
2) Effects for usability of KRAS

3) Problems for usability of KRAS

f) Changes of
safety mind
before and

after use of

KRAS

1) Changes of employer’s safety consciousness
before and after use of KRAS

2) Changes of supervisor's safety consciousness
before and after use of KRAS

3) Changes of worker’s safety consciousness

before and after use of KRAS

g) Changes of
safety & health
management
before and

after use of the

KRAS

1) Changes in efficiency before and after use of
of KRAS

2) Changes in disaster reduction before and after
use of KRAS

3) Changes in relationships with workers and

employers before and after use of KRAS
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Table 4.1 Types of industry

Item Response Ratio
1) Manufacture of transport
) ) 14 26%
machinery and equipment
2) Indu'stry of shipbuilding and 9 oy
repair
3) Manufacture of machinery and
) 5 9%
equipment
4) Manufacture of chemicals 6 11%
5) Manufacture of metals 8 15%
6) Etc. 12 22%
Total 54 100%
Table 4.2 Number of workers in workplace
Item Response Ratio
49 or less 17 31%
50~99 23 43%
100~299 12 22%
300 or more R 4%
Total 54 100%
Table 4.3 Title of representatives
Item Response Ratio
1) Superintendent 3 6%
2) Supervisor 10 19%
3) Safety manager 13 24%
4) Health manager 4 7%
5) Etc. 24 44%
Total 54 100%
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Table 4.4 Career of representatives

Item Response Ratio
1) Less than 1 year 4 7%
2) Less than 3 years 13 24%
3) Less than 5 years 21 39%
4) Less than 10 years 14 26%
5) More than 10 years 2 49

Total 54 100%

Collection @ pknu
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4.2 KRAS A LA =" =487

A KRAS A9A 26 =90l d AEzAbel Al KRAS A UAAE &=

Y BHE B AR U $HREE Table 459 Zo] “Adetdnz
HoAldlze] 28 Teh7] flET7E 39% HE wtew, A AsE AT

Table 45 Aim of introduction for-KRAS

Item Response Ratio
1) Compliance of Occupational Safety and
g 39%
Health Act No. 41
2) Reduction of occupational accidents 15 28%
3) Recognition of risk assessment 2 4%
4) Risk improvement by process 4 7%
5) Establishment of organizational structure 4 20
of safety & health
6) Etc. 3 15%
Total 54 100%
KRAS A Al 26l =94 7H oJdld Ae 25 A2 g S8E

3Z+ Table 463 #o] “KRAS A LA 2~Fl o]a] F-F7"0o] 28%, “HHAR
W AR PE"0] 220, AT @A RE] 17% S #9=
sestart. old @ AgoE B u, @Bl FAel QoiA A
N Adder Baw it KRAS A QA xwed t@ olash AnAdn 2

AR So| A go] AaAuolor & Ao WrkA)
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Table 4.6 Causes of difficulties to introduce KRAS

Item Response Ratio

1) Lack of coordination in production
7 13%

department

2) Lack of understanding of KRAS 15 28%
3) Lack of participation of supervisors 7 13%
4) Lack of interest of employers 9 17%
5) Lack of information and expertise 12 22%
6) Affiliate 4 7%
Total 54 100%
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Table 4.7 Number of participants for KRAS

Item Response Ratio
1) 4=3 15 28%
P 1) g 18 33%
8) T~9 12 22%

4) 10~42 7 13%
5) JEtc. 2 4%
Total 54 100%

KRAS Al A28 G54 FHel sdsts Abde BF e 2ol o
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2A R CEAWEE 200 FF AYAE 18% 5o 92 $UsY
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Table 4.8 Type of participants for KRAS

Item Response Ratio
1) Safety & health management
) ) 3 1%
director(employers or superintendent)
2) Supervisors of production department 54 27%
3) Super'v1sors f01.” maintenance of 36 189%
machinery-equipment
4) Worker's representatives or field 40 209
workers
5) Safety or health manager 17 8%
6) External experts 28 14%%
7) Etc. 24 129
Total 54 10096
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Table 4.9 Causes of difficulties in procedure for KRAS

Item Response Ratio
1) Understanding of preparation phase 2 4%
2) Understanding of hazard identification
) classificationg t 4 £ 02%
3) Underist.a.nding .of risk assessment 6 11%
(possibility & importance)
4) Understanding of risk decision method 4 7%
5) Establishment of risk reduction measures 10 19%
6) Etc. 4 7%
Total 54 100%

<L

KRAS A 9428 A2 5 0% Jaau (98987 AnAgAe =
4, ARARTE FAASN A, AR BE wE AN, HAN

A7, F7 g B, P EAA R AL AW ol A diste]
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Table 4.10 Response for preparation of risk assessment

Item Response Ratio
1) Strongly agree 15 28%
2) Agree 32 59%
3) Common 5 9%
4) Not agree 2 4%
5) Not strongly agree 0 0%

Total 54 100%

KRAS A QA=" dap T 284 #F3-Ad 2q3dAad <334,

FHAEAL FARAA R, AR AAYLE, antel AR B4 A

b

o] 4a4d mete] Be AR gg SEEEE Table 4113 2
of “w$ LY, ¢ ZWT7} 247 33%0R, “RECIT U% SO &

Table 4.11 Response for-understanding of hazard identification

Item Response Ratio
1) Strongly agree 18 33%
2) Agree 18 33%
3) Common 13 24%
4) Not agree 4 8%
5) Not strongly agree 1 2%
Total 54 10096
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Table 4.12 Response for eclassification of mechanical(equipment) factors

Item Response Ratio
1) Strongly agree 5 9%
2) Agree 15 28%
3) Common 22 40%
4) Not agree 10 19%
5) Not strongly agree 2 49%

Total 54 100%
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Table 4.13 Response for classification of electrical factors

Item Response Ratio
1) Strongly agree 7 13%
2) Agree 11 20%
3) Common 21 39%
4) Not agree 10 18%
5) Not strongly agree 5 9%

Total 54 100%

KRAS A QA28 dxp 5 2aA (s aclateh)od s 3sh(=4d)4

SAFEF( 31 7k, 32 571,33 odloAZF-F, 34 A (R £E), 35 1A

(

(Fx), 36 WEEA=A, 87 WALE, 38 SHA/FEAY, 39 EALE/EE
FehgRiol AE gl diete] 2= dwol titt SHEEXE Table 4.149

“:l %1 X] ?%— ” 7‘|_ 26%’ “1 %“_ T;‘I_ ”

Table 4.14 Response for classification of chemical(substantial) factors

Item Response Ratio
1) Strongly agree 3 6%
2) Agree 8 15%
3) Common 24 44%
4) Not agree 14 26%
5) Not strongly agree 5 9%
Total 54 100%
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Table 4.15 Response for classification of-biological factors

Item Response Ratio
1) Strongly agree 4 7%
2) Agree 12 22%
3) Common 20 38%
4) Not agree 14 26%
5) Not strongly agree 4 7%

Total 54 10096

KRAS Al A28l A3 5 28A (3l 91 8 ohela AAE5EA a9l

(Bl &9, 52 292 AF IS, 53 XF, 54 L2 A, 55 A
EE w56 24N ALY, 57 FIE ATAY, 58 WA,

59 Eotdd #dAAl, 510 2Hd(ZZHE=T)HH o]l HAA thete] B
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Table 4.16 Response for classification of work characteristics factors

Item Response Ratio
1) Strongly agree 4 7%
2) Agree 14 26%
3) Common 22 41%
4) Not agree 12 22%
5) Not strongly agree 2 4%

Total 54 100%

KRAS A YA~/ Aap 5 20A(F3-919 2dvgohadA 284 8
SIEF(6.1 V1F / e/ 3 62 24,63 ¥ R olEHE, 64 FHE
22 65 ZAGAIZE, 6.6 AP EsHWHe] A EAo datq] B dEol
et SHEES Table 4173 #Zo] | “HEo|t}7F 41% 7Hd @okow,
‘¥R 7 29%, “1ETRIF 15% S £ &I

Table 4.17 Response for -classification of work.environment factors

Item Response Ratio
1) Strongly agree 6 11%
2) Agree 8 15%
3) Common 22 41%
4) Not agree 16 29%
5) Not strongly agree 2 4%
Total 54 100%
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Table 4.18 Response for classification method of possibility for
risk estimation

Item Response Ratio
1) Strongly agree 15 28%
2) Agree 19 35%
3) Common 18 33%
4) Not agree 2 4%
5) Not strongly agree 0 0%
Total 54 100%
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Table 4.19 Response for classification method of intensity for

risk estimation

Item Response Ratio
1) Strongly agree 13 24%
2) Agree 18 33%
3) Common 20 37%
4) Not agree 3 6%
5) Not strongly agree 0 0%

Total 54 100%
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Table 4.20 Response for classification method of risk evaluation

Item Response Ratio
1) Strongly agree Vo 28%
2) Agree 19 35%
3) Common 17 31%
4) Not agree 3 6%
5) Not strongly agree 0 0%
Total 54 100%
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Table 4.21 Items of investment for risk control action & implementation

Item Response | Ratio

1) Abolition and change of dangerous work,
replacement of harmful-hazards material or o
L. 2 4%
removal or decrease of risk in stage of
design or plan
2) Engineering measures such as installation of

) p S 21 39%
interlocking or ventilation
3) Administrative measures such as
) 17 31%
maintenance of work procedures
4) Use of personal protective equipment 14 26%
Total 54 10096
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Table 4.22 Effect for usability of KRAS

Item Response | Ratio
1) Satisfaction of legal requirements related to
occupational safety & health Act
2) Contributions of industrial accidents prevention
due to understanding of hazard identification in 67 23%
work space
3) Contributions of systematic safety & health

36 12%

.. . 39 13%
organization management in work space
4) Contributions of increased productivity 17 6%
5) Contributions of improving the work environment 45 1696
6) Contributions of worker and employer relationship 18 6%
7) Contributions of improving safety facilities in 31 11%
work space
8) Contributions of compliance of safety & health o
27 9%
rules
9) Etc. 12 4%
Total 292 100%
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Table 4.23 Problems for usability of KRAS

Item Response | Ratio
1) Lack of safety & health experts 16 30%
2) Lack of safety & health information 12 22%
3) Subjective judgment of the evaluator 11 20%
4) Differences in expertise when understanding of
) e L. 9 17%
hazard identification
5) Difficulties of expectation of worker's unsafe
. 6 11%
behaviors
Total 54 100%
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Table 4.24 Changes of employer’s safety consciousness before and after

use of KRAS

Item Response Ratio
1) Highly improved 3 6%
2) Some improved i 2 22%
3) Improved 24 44%
4) Slightly improved 10 19%
5) Not impact at all 5 9%

Total 54 100%
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Table 4.25 Changes of supervisor's safety consciousness before and after

use of KRAS

Item Response Ratio
1) Highly improved 13 24%
2) Some improved 16 30%
3) Improved 13 24%
4) Slightly improved 8 15%
5) Not impact at all 4 7%

Total 54 1009
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Table 4.26 Changes of worker's safety consciousness before and after

use of KRAS

Item Response Ratio
1) Highly improved 8 15%
2) Some improved 12 22%
3) Improved 21 39%
4) Slightly improved 7 13%
5) Not impact at all 6 11%

Total 54 10096
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Table 4.27 Changes in efficiency before and after use of KRAS

Item Response Ratio
1) Strongly agree 2 49
2) Agree 9 17%
3) Common 17 31%
4) Not agree 19 35%
5) Not strongly agree 7 13%

Total 54 100%
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Table 4.28 Changes in disaster reduction before and after use of

KRAS
Item Response Ratio
1) Not decrease or increase 8 15%
2) Compared with the previous year,
_ 26 48%
decreasing of 1~2 cases
3) Compared with the previous year,
) 15 28%
decreasing of 3~4 cases
4) Compared with the previous year,
) 4 7%
decreasing of 4~5 cases
5) Compared with the previous year,
) 1 2%
decreasing over 6 cases
Total 54 10096

Table 4.29 Changes in relationships with workers and employers before
and after use of KRAS

Item Response Ratio
1) Reliability between employers and
) ) 3 5%
employees. is very increased.
2) Reliability between -employers and
o i 21 39%
employees is increased-slightly.
3) Reliability between employers and
] ] 28 52%
employees 1s not increased.
4) Reliability between employers and
) 0 0%
employees 1is decreased.
5) Etc. 2 4%
Total 54 100%
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