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Abstract : This study suggests systematic procedures to improve safety policies on prevention of industrial accidents associated with
industrial machines and devices. Specifically, new method of cause analysis of industrial accidents associated with industrial machines
and devices is suggested and the related accident data are re-analyzed. Effectiveness of direct safety regulations such as safety
certification, self-declaration of conformity, safety device regulation and safety inspection of industrial machines and devices are also
analyzed. Based on those analysis results, transition from the current user-oriented safety device regulation to more balanced direct
regulations on both manufacturer and user is suggested. Together with severity and frequency of industrial accidents, unit severity and
unit frequency need to be taken into account to further assess the risk associated with a particular industrial machine or device. Balance
between safety regulations will be realized by proper adjustment of lists of safety certification and inspection, and certification and
inspection standards. This will also guarantee the maximum benefit over cost in such safety regulations.

Key Words : industrial machines and devices, cause analysis, industrial accidents, safety certification, safety device regulation, safety
inspection
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Table 1. Classification of causes of industrial accidents by
manufacturers”

Classification level Code

High Middle Low

Technical Defective machines, devices Mechanical causes 111
causes or PPEs .
Electrical causes 112

No installment of protective 113
devices

Defective structure 114
Defective structure materials 115
Defective sign of boundary 116
Defective PPEs or clothes 117

Others 119
Defective protective devices 120
(including malfunctioning)
Others 190
27



Table 2, Classification of causes of industrial accidents by
users (employers and workers*) — managerial causes?

Classification level Code
High Middle Low
Managerial  Unsafe act Non-compliance of operation 210
causes procedures
Access to danger area 211
Misuse of PPEs or clothes 212

Misuse of machines or devices 213

Maintenance without power-off 214
while machine is operating

Unsafe manipulation of speed 215
Unsafe handling of hazardous 216
materials

Unsafe posture acts 217

Simple misconduct during operation 218

Others 219

Removal, shut off or alteration of 220
protective devices after installation

Unsafe state

Inappropriate arrangement of 221
materials and work place

Defective work environment 222

Other negligence of unsafe state 229

Technical causes Inappropriate manufacturing 230
methods
Inappropriate inspection or 231
maintenance
Others 239
Operations Inappropriate safety organization 240
managerial causes Lack of operation manuals 241
Insufficient preparation for 242
operations

Inappropriate allocation of workers 243

Inappropriate operation orders 244
Insufficient supervision and 245
communication

Others 249

*: Workers include both employees and the self-employed.

Table 3. Classification of causes of industrial accidents by
users (employers and workers*) — educational causes”

Classification level

- Code
High Low
Lack of safety knowledge 301
Misunderstanding of safety rules 302
Poor training or experience 303
Educational ) ) )
causes Insufficient education for operation methods 304
Insufficient education for hazardous or dangerous 305
operations
Others 309

*: Workers include both employees and the self-employed.
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associated with items subject to SC and SDC items in 2009”
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Table 4, Comparison of severity and frequency of industrial accidents with unit severity and unit frequency

Estimated numbers in use

Severity Frequency  Unit severity Unit frequency
Machines and devices Manufacturing ~ Non-manufacturing Total

SC items

Press brake 25,237 12,533 37,770 0 449 0.00 11.89
Sawing machines 8,898 41,804 50,702 3 1,364 0.06 26.90
Elevated working plat-form 1,543 0 1,543 3 16 1.94 10.37
SDC items

Grinding machine 30,199 7,489 37,688 2 183 0.05 4.86
LatheDrilling machine 135,894 2,552 138,446 2 230 0.01 1.66
Drilling machines 245,363 59,845 305,208 0 473 0.00 1.55
Mixing machine 5,662 790 6,452 9 466 1.39 72.23
Milling machine 86,551 2,150 88,701 2 169 0.02 1.91
Pulverizer 14,290 3,779 18,069 9 455 0.50 25.18
Printing machine 30,199 629 30,828 4 194 0.13 6.29
Food crusher 9,707 19,938 29,645 3 505 0.10 17.03
Food cutter 7,145 17,503 24,648 0 554 0.00 22.48
Food mixer 10,866 0 10,866 3 505 0.28 46.48
Circular saw 38,287 109,270 147,557 0 397 0.00 2.69
Conveyor 127,805 102,631 230,436 8 529 0.03 2.30
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Table 5. Reduction in no, of deaths and injuries by safety
certification and safety inspection based on data in 2009”

Reduction in number of injuries and deaths

Safety certification Safety inspection

Press brake 73 57

Portable sawing machine 728+2" 124+1°

: Number of deaths
. Estimated numbers by safety inspection
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