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2.1.1
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● 

● 
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FACTS TNO(Netherlands Organization 

for Applied Scientific Research) 

1970 21,000 

MHIDAS HSE 1964 11,000 

ERNS EPA 1987 275,000 

APELL UNEP(United Nations 

Environment Program) 

1970

RISCAO AIST & JST(National Institute of 

Advanced Industrial Science and 

Technology & Japan Science and 

Technology Agency) 

1949 2006 4,796 

RMP EPA 1990 15,430 

IRIS NRC(National Response Center) 1990 605,400 

PSID CCPS ( the Center for Chemical 

Process Safety) 

1995  700 
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2.1.2

(1) (1985-2002 MARS 8] 

MARS 85

2

2 MARS

(38%) (35%) (23%) (4%) (1%)

(70%) (13%) (6%) (4%) (3%)

(1%)

(20%) (20%) (12%) (12%)

(11%) (11%) (7%) (5%)
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(44%) (21%) (19%)

(9%) (4%) (3%)

 (22%) (17%) (15%)

(11%) (11%) (9%) (4%) (4%)

(3%) (2%) (1%) (2%)
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(43%) (26%) (12%) (12%)

(5%) (5%)

(39%) (22%) (21%)

(8%) (8%) (3%)

 

(2) 2004 FKD 2]

FKD 364 95%

(accident contributors)806 2.2

1 (19%)
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19%
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10%
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6%
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5%
5%

4%
2%
2%

1%
1%
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1 FKD
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RMP (The Risk Management Program Database)
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CSB (The Chemical Incident Screening Database)
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(49%) (27%) (11%) (8%)

(2%) (1%) (1%) (1%)
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(2%) (2%) (1%) (1%)
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23]
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24]

( 3) 25]
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2.2.2

MARS
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(CLC)
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[27]
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Causes)
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(3) Ji, C. [29]
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(4) Kidam, K., Hurme, M. [2]

Kidam, K., Hurme, M. 
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7 Kidam, K., Hurme, M.
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X

Y

1 A1 B1 C1

2 C2 B2 A2

3 D3 A3 C3

4 E4 D4 C4

(1) A A1+A2+A3 3  

    (2) A A1 1

(3) A SMC=A1/(A1+A2+A3)=1/3=33% 

    (4)

A1+B1+C1+C2+B2+A2+D3+A3+C3+E4+D4+C4 12  
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Incidents)

4.1
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4.1.8

16

16

1  (REACTOR)

 11 (catalyst regenerator)

 12 (catalyst)

 13 (reforming equipment)

 14 (cracking equipment)

 15 

 16 (agitator & stirrer)

 17 (reaction vessel)
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 18 (pressure vessel)

 19 

2  (STORAGE)

 21 (underground storage)

 22 (floating roof tank)

 23 (storage sphere)

 24 (atmospheric sphere)

 25 (pressurized tank)

 26 (refrigerated storage tank)

 27 (tank)

 28 (cylinder)

3  

 31 (valve)

 32 (blind /slip plate)

 33 (connector)

 34 (drain/sewers)

 35 (manifold)

 36 (nozzle)

 37 (hose)

 38 (pipe)

4  (PROTECTIVE EQUIPMENT)

 41 (vent/flare system)

 42 (emergency equipment)

 43 (emergency vent)

 44 (fire protection equipment)

 45 (explosion suppression equipment)

 46 (fire extinguishing equipment)

 47 (over pressure relief)

5  (CONTROL & INSTRUMENTATION)

 51 (sample point)

 52 (computer)

 53 (controller)
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 54 (control cable)

 55 

6  (PRESSURIZING EQUIPMENT)

 61 (lubricating oil system)

 62  (pump)

 63 (compressor)

7  

 71 (switch)

 72 (motor)

 73 (wire/cable)

 74 (transformer)

 75 (electrical substation)

 76 (turbogenerator)

 77 (turbine)

 78 (generator)

 79 (engine)

8   (TRANSPORT)

 81 (tank truck)

 82 (marine transport)

9  

(2)
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17
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1 2 3

1

1 1 1

2

2 2 2
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3 3 3

A 90-102 20
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A 90-102 20

3.1.2

60

5.1

5.1.1  

(1)

23

23  

90 3 15% 90-94

55%91 2 10% 

92 3 15% 

93 2 10% 

94 1 5% 

95 1 5% 95-100

25%96 2 10% 

97 1 5% 

98 0 0% 

99 1 5% 

100 0 0% 100-102

20% 101 2 10% 

102 2 10% 

20 100% 

12 90 94 55%

95 99 25% 100-102

20%  
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24

24  

1 3 15% 

2 2 10% 

3 1 5% 

4 2 10% 

5 2 10% 

6 1 5% 

7 3 15% 

8 3 15% 

9 0 0% 

10 2 10% 

11 0 0% 

12 1 5% 

20 100% 

1 7 8 15%

 

25

25  

0-8 4 20% 20%

8-10 2 10%  40%

10-12 2 10% 

12-14 3 15% 

14-16 1 5% 

16-18 4 20% 40 %

18-24 4 20% 

20 100% 

40% 12 14 16

18 15% 20% /
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26  

26  

1 5% 

16 80% 

3 15% 

0 0% 

0 0% 

0 0% 

0 0% 

20 100% 

80%) (15%)

3 1
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27  
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65% 

5 25%  

2 10% 
35% 
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4 20%  
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20 100%  

25%)

65%

40% 35%

MARS (38%) (35%) CSB
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28  

4 20% 
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75% 

0 0%  

 3 15%  

 1 5%  

 20 100%  
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    60%)

75% 35% MARS

(43%)  

 

29  

29  

13 65% 0 0 

4 20% 1 6 

2.13 15% 1 7 

0 0% 0 0 

20 100% 2 13 

    65%

20% 5% 7 2

13 2.1

1.4

  

5.1.5

30  

30  

1. 6 30% 

5. 1 5% 

8. 5 25% 

9. 1 5% 

10. 3 15% 
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11. 4 20% 

20 100% 

    30%

25%

 

31  

31  

8 40% 

0 0% 

2 10% 

3 15% 

5 25% 

2 10% 

20 100% 

    40%

25% 15% MARS

(70%)

 

5.1.6

(1)

32  

32  

1 5 25% 

14 1 

15 2 
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17 1 

19 1 

2 1 5% 

27 1 

3 6 30% 

31 1 

32 1 

38 4 

4 0 0% 

5 2 10% 

 51 2 

6 6 30% 

62 4 

63 2 

7 0 0% 

8 0 0% 

9 0 0% 

20 100% 

    30%

25%

 

 Kidam [30]

(25% ( 14%)  

 

(2)

33  

33  

2 10% 

1 5% 

1 5% 

1 5% 



 

- 45 - 

 

4 20% 

1 5% 

3 15% 

7 35% 

20 100% 

35% 20%

15%

MARS (20%)

CSB (26%)

 

(3)

34  

34  

4 20% 

7 35% 

1 5% 

3 15% 

4 20% 

1 5% 

20 100% 

35%

20% 15%

5.2
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(CLC)

60

5.2.1

60

35  

    1.

18.3% 2. 5.0% 3. 13.3% 4.

20.0% 5. 6.7% 6. 25.0% 8.

11.7% X 14.3%

SMC 1.

36.4 2. 100.0 3. 12.5 4.

8.3 5. 25.0 6. 46.7 8.

42.9 Y 38.8% 8  

35  

SMC

 

1 11 18.3% 4 20.0% 36.4% 

1.1 6 3 

1.2 1 0 

1.3 1 0 

1.4 1 0 

1.10 2 1 

2 3 5.0% 3 15.0% 100.0% 

2.1 1 1 

2.3 1 1 

2.7 1 1 

 

3 8 13.3% 1 5.0% 12.5% 

3.1 1 0 

3.2 4 0 

3.6 
1 0 
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3.7
2 1 

4 12 20.0% 1 5.0% 8.3% 

4.1
7 1 

4.6 1 0 

4.8 4 0 

 

5 4 6.7% 1 5.0% 25.0% 

5.1 1 0 

5.6 2 0 

5.7 1 1 

6 15 25.0% 7 35.0% 46.7% 

6.1 14 7 

6.2 1 0 

7 0 0 0 0 0 

8 7 11.7% 3 15.0% 42.9% 

8.5 7 3 

60  20   

 

8  

 

14.3 

38.8 
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4 (

56.6% 4 (

43.4%

 

5.1 1.

18.3% 4. 20.0% 6. 25.0% 3

6. 5.13

2. 100.0 6.

46.7 8. 42.9 3 2.

100.0 5.13

6.

1. 5.13

    

MARS (44%) [8] Prem

57%-63% [11]

 

5.2.2

60

36  

    1. 2.

3. % 4. .0% 5.

6.7% 6. .7% 7. 3.3% 8. 10.0%

9. 3.3% 10. 25.0% 11. 10.0% 12.

1.7% 13. 10.0% 14.
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11.7% 15. 1.7% X 8.3%

SMC 4. 0.0%

5. 30.0% 6. 0.0% 7. 50.0% 8.

16.7% 9. 50.0% 10. 33.7% 11.

66.7% 12. 0.0% 13. 33.3% 14.

42.9% 15. 0.0% Y

40.4% 9

36

(SMC)

1  0         

2  0         

3  0         

4 3 5.0% 0  0.0% 0.0% 

4.7 1   

4.9 2   

5 10 16.7% 3 15.0% 30.0% 

5.1 4 2 

5.2 1  0 

5.3 3 1 

5.6 1  0 

5.8 1  0 

6 1 1.7% 0 0.0% 0.0% 

6.5 1   

7 2 3.3% 1 5.0% 50.0% 

7.3 2 1 

8 6 10.0% 1 5.0% 16.7% 

8.2 1   

8.4 
1   

8.5 4 1 

9 2 3.3% 1 5.0% 50.0% 
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9.1 1 1 

9.5 1   

10 15 25.0% 5 25.0% 33.3% 

10.1 5 3 

10.2
2   

10.3 3   

10.5 2 1 

10.8 3 1 

11 6 10.0% 4 20.0% 66.7% 

11.2 5 3 

11.3 1 1 

12 1 1.7% 0 0.0% 0.0% 

12.1 1   

13 6 10.0% 2 10.0% 33.3% 

13.1 1  0 

13.3 2 1 

13.5 3 1 

14 7 11.7% 3 15.0% 42.9% 

14.1 PSP 1 1 

14.3 2 1 

14.4 PSP 4 1 

15 1 1.7% 0 0.0% 0.0% 

15.3 1  0 

 120 40 
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6.7% 6. .7% 8. 10.0% 10. 25.0%

11. 10.0% 13. 10.0% 14.

11.7% 7 10. 5.14

7. 50.0% 9.

50.0% 11. 66.7% 14. 42.9%

4 11. 5.14

4 3

11. 14.

5.14 14.
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MARS (22%) (17%)

 Kidam [30] 78%

10.

 

5.2.3

60

37  

    9. 10.

12. 13. 0%

1. 18.3% 2. 13.3% 3.

11.7% 4. 1.7% 5. 18.3%

6. 15.0% 7. 11.7% 8. 8.3% 11.

1.7% X 11.1%

SMC 1.

18.2% 2. 12.5% 3. 14.3% 4.

100% 5. 54.5% 6. 66.7%

7. 14.3% 8. 40.0% Y

40% 10

 

37

  

1 11 18.3% 2 10.0% 18.2% 

2 8 13.3% 1 5.0% 12.5% 

3 7 11.7% 1 5.0% 14.3% 

4 1 1.7% 1 5.0% 100.0% 

5 11 18.3% 6 30.0% 54.5% 

6 9 15.0% 6 30.0% 66.7% 

7 7 11.7% 1 5.0% 14.3% 
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8 5 8.3% 2 10.0% 40.0% 

9 0 0.0%  0 0.0%  0.0% 

10 0 0.0%  0 0.0%  0.0% 

11 1 1.7% 0 0.0% 0.0% 

12 0 0.0%  0 0.0% 0.0% 

13 0 0.0%  0 0.0% 0.0% 

  60  20  
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(CLC)

.   

 

1.  

1.1 (Violation by individual) 

1.2 (Violation by group) 

1.3 (Violation by supervisor) 

1.4 (Operation of equipment without authority) 

1.5 (Improper position or posture for the task) 

1.6 (Overexertion of physical capability) 

1.7 (Work or motion at improper speed) 

1.8 (Improper lifting) 

1.9 (Improper loading) 

1.10 (Shortcuts) 

1.11 (Other) 

2.  

2.1 (Improper use of equipment) 

2.2 (Improper use of tools) 

2.3 (Use of defective equipment (aware) 

2.4 (Use of defective tools (aware) 

2.5 (Improper placement of tools, equipment 

or materials) 

2.6 (Operation of equipment at improper speed) 

2.7 (Servicing of equipment in operation) 

2.8 (Other) 

3. (Use of Protective Methods) 

3.1 (Lack of knowledge of hazards present) 

3.2 (Personal protective equipment not used) 

3.3 (Improper use of proper personal protective 

equipment) 
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3.4 (Servicing of energized equipment) 

3.5 (Equipment or materials not secured) 

3.6 (Disabled guards, warning systems or 

safety devices) 

3.7 (Removal of guards, warningsystems or 

safety devices) 

3.8 (Personal protective equipment not available) 

3.9 (Other) 

4.  

4.1 (Improper decision making or lack of judgment) 

4.2 (Distracted by other concerns) 

4.3 (Inattention to footing and surroundings) 

4.4 (Horseplay) 

4.5 (Acts of violence) 

4.6 (Failure to warn) 

4.7 (Use of drugs or alcohol) 

4.8 (Routine activity without thought) 

4.9 (Other) 

 

 

5.  

5.1 (Inadequate guards or protective devices) 

5.2 (Defective guards or protective devices) 

5.3 (Inadequate personal protective equipment) 

5.4 (Defective personal protective equipment) 

5.5 (Inadequate warning systems) 

5.6 (Defective warning systems) 

5.7 (Inadequate isolation of process or equipment) 

5.8 (Inadequate safety devices) 

5.9 (Defective safety devices) 

5.10 (Other) 

6.  

6.1 (Defective equipment) 
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6.2 (Inadequate equipment) 

6.3 (Improperly prepared equipment) 

6.4 (Defective tools) 

6.5 (Inadequate tools) 

6.6 (Improperly prepared tools) 

6.7 (Defective vehicle) 

6.8 (Inadequate vehicle for the purpose) 

6.9 (Improperly prepared vehicle) 

6.10 (Other) 

7.  

7.1 (Fire or explosion) 

7.2 (Noise) 

7.3 (Energized electrical systems) 

7.4 ( Energized systems, other than electrical) 

 7.5 (Radiation) 

7.6 (Temperature extremes) 

7.7 (Hazardous chemicals) 

7.8 (Mechanical hazards) 

7.9 (Clutter or debris) 

7.10 (Storms or acts of nature) 

7.11 (Slippery floors or walkways) 

7.12 (Other) 

8.  

8.1 (Congestion or restricted motion) 

8.2 (Inadequate or excessive illumination) 

8.3 (Inadequate ventilation) 

8.4 (Unprotected height) 

8.5 (Inadequate work place layout) 

8.5.1 (Controls less than adequate) 

8.5.2 (Displays less than adequate) 

8.5.3 (Labels less than adequate) 

8.5.4 (Locations out of reach or sight) 

8.5.5 (Conflicting information is presented) 
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8.6 (other)  

 

 

Ⅱ.   

 

1.  

1.1 (Vision deficiency) 

1.2 (Hearing deficiency) 

1.3 (Other sensory deficiency) 

1.4 (Reduced respiratory capacity) 

1.5 (Other permanent physical disabilities) 

1.6 (Temporary disabilities) 

1.7 (Inability to sustain body positions) 

1.8 (Restricted range of body movement) 

1.9 (Substance sensitivities or allergies) 

1.10 (Inadequate size or strength) 

1.11 (Diminished capacity due to medication) 

1.12 (Other) 

2.  

2.1 (Previous injury or illness) 

2.2 (Fatigue) 

2.2.1 (Due to workload) 

2.2.2 (Due to lack of rest) 

2.2.3 (Due to sensory overload) 

2.3 (Diminished performance) 

2.3.1 (Due to temperature extremes) 

2.3.2 (Due to oxygen deficiency) 

2.3.3 (Due to atmospheric pressure variation) 

2.4 (Blood sugar insufficiency) 

2.5 (Impairment due to drug or alcohol use) 

2.6 (Other) 

3.  
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3.1 (Poor judgment) 

3.2 (Memory failure) 

3.3 (Poor coordination or reaction time) 

3.4 (Emotional disturbance) 

3.5 (Fears or phobias) 

3.6 (Low mechanical aptitude) 

3.7 (Low learning aptitude) 

3.8 (Influenced by medication) 

3.9 (Other) 

4.  

4.1 (Preoccupation with problems) 

4.2 (Frustration) 

4.3 / (Confusing directions / demands) 

4.4 / (Conflicting directions / demands) 

4.5 (Meaningless or degrading activities) 

4.6 (Emotional overload) 

4.7 / (Extreme judgment / decision demands) 

4.8 / (Extreme concentration / perception demands) 

4.9 (Extreme boredom) 

4.10 (Other) 

5.  

5.1 (Improper performance is rewarded) 

5.1.1 (Saves time or effort) 

5.1.2 (Avoids discomfort) 

5.1.3 (Gains attention) 

5.2 (Improper supervisory example) 

5.3 (Inadequate identification of critical safe behaviors) 

5.4 (Inadequate reinforcement of critical safe behaviors) 

5.4.1 (Proper performance is criticized) 

5.4.2 (Inappropriate peer pressure) 

5.4.3 (Inadequate performance feedback) 

5.4.4 (inadequate disciplinary process) 

5.5 (Inappropriate aggression) 
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5.6 (Improper use of production incentives) 

5.7 (Supervisor implied haste) 

5.8 (Employee perceived haste) 

5.9 (Other) 

6.  

6.1 (Inadequate assessment of required skills) 

6.2 (Inadequate practice of skill) 

6.3 (Infrequent performance of skill) 

6.4 (Lack of coaching on skill) 

6.5 (Insufficient review of instruction to establish skill) 

6.6 (Other) 

 

 

7.  

7.1 (Inadequate knowledge transfer) 

7.1.1 (Inability to comprehend) 

7.1.2 (Inadequate instructor qualifications) 

7.1.3 (Inadequate training equipment) 

7.1.4 (Misunderstood instructions) 

7.2 (Inadequate recall of training material) 

7.2.1 (Training not reinforced on the job) 

7.2.2 (Inadequate refresher training frequency) 

7.3 (Inadequate training effort) 

7.3.1 (Inadequate training program design) 

7.3.2 / (Inadequate training goals / objectives) 

7.3.3 (Inadequate new employee orientation) 

7.3.4 (Inadequate initial training) 

7.3.5 (Inadequate means to 

determine if qualified for job) 

7.4 (No training provided) 

7.4.1 (Need for training not identified) 

7.4.2 (Training records incorrect or out of date) 

7.4.3 (New work methods introduced without training) 
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7.4.4 (Decision made not to train) 

7.5 (Other) 

8.  

8.1 / (Conflicting roles / responsibilities) 

8.1.1 (Unclear reporting relationships) 

8.1.2 (Conflicting reporting relationship) 

8.1.3 (Unclear assignment of responsibility) 

8.1.4 (Conflicting assignment of responsibility) 

8.1.5 (Improper or insufficient delegation of authority) 

8.2 (Inadequate leadership) 

8.2.1 (Standards of performance missing or not 

enforced) 

8.2.2 (Inadequate accountability) 

8.2.3 (Inadequate or incorrect performance feedback) 

8.2.4 (Inadequate work site walk-through) 

8.2.5 (Inadequate safety promotion) 

8.3 (Inadequate correction of prior hazard /incident) 

8.4 / (Inadequate identification of worksite/ job 

hazards) 

8.5 (Inadequate management of change system) 

8.6 / (Inadequate incident reporting /investigation system) 

8.7 (Inadequate or lack of safety meetings) 

8.8 (Inadequate performance measurement & assessment) 

8.9 (Other) 

9.  

9.1 (Lack of contractor pre-qualifications) 

9.2 (Inadequate contractor prequalifications) 

9.3 (Inadequate contractor selection) 

9.4 (Use of non -approved contractor) 

9.5 (Lack of job oversight) 

9.6 (Inadequate oversight) 

9.7 (Other) 

10.  
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10.1 (Inadequate technical design) 

10.1.1 (Design input obsolete) 

10.1.2 (Design input not correct) 

10.1.3 (Design input not available) 

10.1.4 (Design output inadequate) 

10.1.5 (Design input infeasible) 

10.1.6 (Design output unclear) 

10.1.7 (Design output not correct) 

10.1.8 (Design output inconsistent) 

10.1.9 (No independent design review) 

10.2 / (Inadequate standards, specifications, and / or 

design criteria) 

10.3 (Inadequate assessment of potential failure) 

10.4 (Inadequate ergonomic design) 

10.5 (Inadequate monitoring of construction) 

10.6 (Inadequate assessment of operational readiness) 

10.7 (Inadequate monitoring of initial operation) 

10.8 / (Inadequate evaluation and / or documentation of 

change) 

10.9 (Other) 

11.  

11.1 (Inadequate work planning) 

11.2 (Inadequate preventive maintenance) 

11.2.1 (Assessment of needs) 

11.2.2 / (Lubrication / servicing) 

11.2.3 / (Adjustment / assembly) 

11.2.4 / (Cleaning / resurfacing) 

11.3 (Inadequate repair) 

11.3.1 (Communication of needed repair) 

11.3.2 (Scheduling of work) 

11.3.3 (Examination of parts) 

11.3.4 (Parts substitution) 

11.4 (Excessive wear and tear) 
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11.4.1 (Inadequate planning for use) 

11.4.2 (Extension of service life) 

11.4.3 (Improper loading) 

11.4.4 (Use by untrained people) 

11.4.5 (Use for wrong purpose) 

11.5 (Inadequate reference materials or publications) 

11.6 / / (Inadequate audit / inspection / monitoring) 

11.6.1 (No documentation) 

11.6.2 (No correction responsibility assigned) 

11.6.3 (No accountability for corrective action) 

11.7 (Inadequate job placement) 

11.7.1 (Appropriate personnel not identified) 

11.7.2 (Appropriate personnel not available) 

     11.7.3 (Appropriate personnel not provided) 

11.8 (Other) 

12.  

12.1 (Incorrect item received) 

12.1.1 (Inadequate specifications to vendor) 

12.1.2 (Inadequate specifications on 

requisition) 

12.1.3 (Inadequate control on changes to orders) 

12.1.4 (Unauthorized substitution) 

12.1.5 (Inadequate product acceptance requirements) 

12.1.6 (No acceptance verification performed) 

12.2 / (Inadequate research on materials /equipment) 

12.3 (Inadequate mode or route of shipment) 

12.4 (Improper handling of materials) 

12.5 (Improper storage of materials or spare parts) 

12.6 (Inadequate material packaging) 

12.7  (Material shelf life exceeded) 

12.8 (Improper identification of hazardous materials) 

12.9 / (Improper salvage and / or waste disposal) 

12.10 (Inadequate use of safety and health data) 
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12.11 (Other) 

13.  

13.1 (Inadequate assessment of needs and risks) 

13.2 / (Inadequate human factors /ergonomics 

considerations) 

13.3 (Inadequate standards or specifications) 

13.4 (Inadequate availability) 

13.5 / / (Inadequate adjustment/ repair /maintenance) 

13.6 (Inadequate salvage and reclamation) 

13.7 / (Inadequate removal /replacement of unsuitable items) 

13.8 (No equipment record history) 

13.9 (Inadequate equipment record history) 

13.10 (Other) 

14.  

14.1  PSP(Lack of PSP for the task) 

14.1.1  PSP (Lack of defined responsibility for PSP) 

14.1.2 (Lack of job safety analysis) 

14.1.3 (Inadequate job safety analysis) 

14.2 (Inadequate development of PSP) 

14.2.1 / (Inadequate coordination with process / 

equipment design) 

14.2.2 (Inadequate employee involvement in the Development) 

14.2.3 (Inadequate definition of corrective actions) 

14.2.4 (Inadequate format for easy use) 

14.3 (Inadequate implementation of PSP, due to 

deficiencies) 

14.3.1 (Contradictory requirements) 

14.3.2 (Confusing format) 

14.3.3 (More than one action per step) 

14.3.4 (No check- off spaces provided) 

14.3.5 (Inaccurate sequence of steps) 

14.3.6 (Confusing instructions) 

14.3.7 / (Technical error / missing steps) 
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14.3.8 (Excessive references) 

14.3.9 (Potential situations not covered) 

14.4 PSP (Inadequate enforcement of PSP) 

14.4.1 (Inadequate monitoring of work) 

14.4.2 (Inadequate supervisory knowledge) 

14.4.3 (Inadequate reinforcement) 

14.4.4 (Non-compliance not corrected) 

14.5 PSP (Inadequate communication of PSP) 

14.5.1 (Incomplete distribution to work groups) 

14.5.2 (Inadequate translation to appropriate languages) 

14.5.3 (Incomplete integration with training) 

14.5.4 (Out of date revisions still in use) 

14.6 (Other) 

15.  

15.1 (Inadequate horizontal communication between peers) 

15.2 (Inadequate vertical communication between 

supervisor and person) 

15.3 (Inadequate communication between 

different organizations) 

15.4 (Inadequate communication between work groups) 

15.5 (Inadequate communication between shifts) 

15.6 (Inadequate communication methods) 

15.7 (No communication method available) 

15.8 (Incorrect instructions) 

 

 

III.  

1.  

2.  

3.  

4.  

5.  
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6.  

7.  

8.  

9.  

10.  

11.  

12.  

13.  


