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ABSTRACT

The perception of risk that firefighters have is closely related to their performance and emergency preparedness in nuclear
power plant accidents. This study investigated the unique risk perception among firefighters working in nuclear power plants
(NPPs) using a concept mapping method. Thirty three firefighters in NPPs participated in this study. Two core axes, “fear
and control” and “coping resource”, emerged in the firefighters’ risk perception. In particular, the risk perception consisted
of six clusters: fear of radiation exposure and low controllability; anxiety caused by the lack of control and authority; lack
of trust and cooperation; lack of authority and professionals; lack of equipment, manual, and information; and lack of
knowledge and training. Catastrophic expectation and a low sense of control caused by the lack of responsive resources
were the main factors that increase the risk perception. The theoretical and practical contributions of this study were
discussed.
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Figure 1. Conceptual map of the firefighters’ risk perception on nuclear power plant fire accidents.
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Table 1. Six Clusters of Firefighters’ Risk Perception
] Importance
Statements in Each Cluster Mean (M)
Cluster 1. Fear of Radiation Exposure and Low Controllability 4.15
2. The Exposure to Radiation During Fire Fighting in Nuclear Power Plants (NPPs) can Lead to Severe Disease or Death. 4.80
1. T Feel Fear that the Effect of Radiation Exposure is not Immediate, but Delayed. 4.73
5. T am Anxious that I cannot Appropriately Respond to Fire Events in NPPs. 4.60
6. 1 have no Experience with Fire Events in NPPs. 4.47
3. T Feel Fear that Radiation is Unseen 433
42. 1 Feel Fear that 1 could Die During Fire Fighting in NPPs. 433
44. Although 1 am Frightened of Fire Events in NPPs, I will do my Duties because of my Job Responsibility. 433
40. Even Though I Completed Training Programs for Fire Events in NPPs, I am Apprehensive about Unforeseeable Situation on the 427
Scene of Fire Events. )
49. T am not Well Prepared to Respond to Fire Events in NPPs. 4.07
39. 1 do feel Assured that I can Perform my Role when Fire Events Occur in NPPs. 4.07
47. 1 Take it as my Duty to Respond to Fire Events in NPPs. 4.07
45. 1 Feel Helpless when Responding to Fire Events in NPPs. 4.00
4. The Fire Events in NPPs are Associated with Explosion or Release of Radioactive Material. 4.00
51. If Possible, I want to Avoid Fire Fighting Works in NPPs. 3.93
8. It is Hard to Receive Compensation and Support for Radiation Exposure Caused by Fire Fighting in NPPs 3.67
46. No One could Respond to Fire Events in NPPs but me. 347
43. When Responding to Fire Events in NPPs, I am Willing to Sacrifice Myself. 3.40
Cluster 5. Lack of Equipment, Manual, and Information 4.08
57. An Emergency Manual is Needed which helps Fire Fighters Take Appropriate Action as the Fire Events Occur in NPPs. 4.73
59. Fire Righters Need to be Provided with Radiation Protection Suits that Effectively Protect them from Radiation Exposure on the 453
Scene of Fire Events. :
14. Protective Equipments and Medicine for Fire Events and Radiation Exposure are not Provided. 453
63. A lot of Practice is Needed to use Radiation Protective Equipments Fully and Effectively. 427
58. T cannot Fully Understand the Fire Response System of a Fire Event in NPPs. 420
29. An Official Emergency Response Guideline for Fire Events is Needed. 420
61. Periodic Training for Fire Fighter is Required to Acquire Professional Knowledge as to how to Respond to Fire Events in NPPs. 4.13
24. The Information Regarding Fire Events in NPPs is not Transparent. 4.07
12. Fire Departments in the Vicinity of NPPs do not have Sufficient Numbers of Personal Protective Equipments for Radiation, 4.00
23. The Information Regarding fire Events which is Given to Fire Fighters is Inaccurate and Ambiguous. 3.93
13. T cannot Trust in the Performance of Radiation Protective Equipment. 3.93
11. T am not Skilled at Using Radiation Protective Equipment. 3.93
30. Emergency Guidelines for fire Reponses and Evacuation at Each Stage of Fire Events is Needed. 3.73
62. I am Lack of Controllability of Handling Fire Events. 3.60
60. Radiation Protective Equipment is not Checked up and Maintained Properly. 3.40
Cluster 6. lack of knowledge and training 4.03
16. Since Professional Knowledge about NPPs and Radiation Activity is Broad and Difficult to Understand Easily, it cannot be 460
Acquired in a Short Time. :
50. Under the Existing Conditions, Fire Fighters cannot Effectively Respond to Fire Events in NPPs. 433
38. 1 cannot come up with Adequate Responses and do not know what to do when Arriving at the Scene of Fire Events in NPPs. 4.20
7. The Fact that 1 have only Superficial Information Regarding Fire Events and Radioactivity makes me more Scared. 4.00
18. Training and Education for Fire Events and Radioactivity are not Practical and Specific. 4.00
19. Training and Education for Fire Events and Radioactivity are Superficial and Showing off so that I cannot Trust in them. 3.67
20. Training Time for Fire Events and Radioactivity is not Enough. 3.40
Cluster 2. lack of knowledge and training 3.97
56. Emergency Response Guideline is needed, which Helps Fire Fighters take Appropriate Actions on each Stage of Fire Events in NPPs. 4.67
41. T am Anxious about Entering to the Inside of NPPs. 3.87
34. A Team Leader would not know what and how to do when Fire Events Occur in NPPs. 3.80
48. It is Unfair that only Fire Fighters Sacrifice Themselves or take all Responsibilities when Fire Events in NPPs Occur. 3.53
Cluster 3. lack of authority and professionals 3.86
15. There is a Shortage of Manpower for Responding to Fire Events in NPPs. 4.87
52. A Special Team and Professionals for Fire Events of NPPs are needed in the Fire Department. 4.47
25. Access control for NPPs can make it difficult for fire fighters to promptly arrive at the scene of fire events NPPs. 4.47
53. Professionals who can Command on the Scene of Fire Events in NPPs should Stay in a Fire Station. 3.93
37. 1 have Insufficient Authority to Deal with Fire Events in NPPs. 3.73
35. The Fire Station Covering NPPs do not take the Initiative in Responding to Fire Events in NPPs. 3.73
55. 1 cannot Trust in a Commender on the Scene of Fire Events in NPPs and cannot Follow his/her Orders. 3.73
32. Command and Control System in Fire Events in NPPs is not Clear. 3.67
27. 1 have only Limited Authorization to Access and Use Fire Fighting Facilities Installed in NPPs. 3.53
36. We do not have Enough Authority to Respond to Fire Events in NPPs. 3.47
9. If Fire Events Occur in NPPs, a Special Team and Professionals for NPPs would Suppress Fire. 347
10. Professionals who Reside in NPPs and their Jurisdiction are Trustworthy. 3.20
Cluster 4. lack of trust and cooperation 3.68
26. Preparedness for Fire Events in NPPs Suffers from Security Controls in the Nuclear Power Plant. 4.07
17. Joint Drill among Fire Departments and KHNP and for Fire Events is Superficial and Impractical. 4.00
33. The Judgments and Orders that a Commander on the Scene of Fire Events in NPPs Makes are Untrustworthy. 3.80
21. During the Joint Drill, there is Lack of Cooperation and Sympathy. 3.73
54. Professionals who Take Full Charge of Education and Training for Fire Events in NPPs should be Assigned in a Fire Department. 3.67
28. There is Lack of Trust which can be Built Through Prior Ommunication Between Fire Departments and KHNP. 3.60
22. Related Staffs in NPPs do not Actively Participate in Joint Training for Fire Events in NPPs. 333
31. Emergency Guidelines which Related Governmental Agencies Propose for Fire Events in NPPs are I nconsistent. 3.23
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