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A Study on the Risk Level of Work Types in Nuclear Power
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Abstract : The goal of this study was to investigate some significant factors to influence level of safety at plant construction field and analyze
degree of risk by work classification. Currently, there are lots of construction fields for the nuclear power plant for electricity generation, and
our government also planned constructing more nuclear power plant in near future. However, much of the safety literature neglected the
degree of risk factors on the plant construction field. Safety managers participated in the brainstorming session for drawing decision criteria of
the degree of risk (i.e., significant factors). Then, they were asked to answer a structured questionnaire which was developed for drawing most
important factors. Finally, the analytic hierarchy process (AHP) was used to analyze level of risk by work classification. The following results
were obtained. First, total twelve factors judging degree of risk were found in the brainstorming session. Second, the questionnaire showed
four significant factors, including number of workers, working environments, skill of craft and accident experience. Third, the results of AHP
showed Architecture work is the most dangerous work among 6 work types. The results could be used to reduce degree of risk in construction

field of the nuclear power plant.
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Table 1, Classification of work type in nuclear power plant const—
ruction work,
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Table 2, Criteria for risk assessment,

Criteria for risk judgement Number of choice

Work Type|Num-ber Name of Unin work Number of Detail work Construction duration 5
Cl excavation work 13 Unsafe condition 2
C2 Concrete production work 1 Unsafe act 3
Civil a exterior work 4 Exposure time by noise, vibration, dust, 1
C4 cooling water structure work 7 fumes and harmful gas, etc.
4 25 Working hours 1
Al main building 10 Number of workers 10
new construction work an 3
: imate
Architec- A2 architecture closing work 7
ture — Working environment 10
A3 painting work 1
3 18 Dangerous machine 2
M1 |general machine installation work 3 Age 3
M2 condenser installation work 1 Skill of craft 11
M3 |turbine generator installation work 2 Accident experience 9
M4 Jair duct equipment installation work 2 Total 60
Machine MS nuclear reactor equipment 3
installation work
M6 spot assembly tank installation 1 ° - — -
ork 4. URIEBHA AMTA BEY AYE 4
6 12
P1 pipe installation work 3 4.1. Q= =t 7| &0 chst =X Ao
Pipe P2 heat 1nsul;t10n work i ﬂ.ﬁ;ﬂ_a Z}— 201:5]_% EHAO]—__E E‘_i"" (;)__/_\_Euo]_% %3‘1 ]4.
—__ Ehd e AU SFEE Bk Sl
El electricity installation work 14
E2 electric wire routing work 1
Electri- E3 exterior switching station 6 Table 3. Analysis of consistency ratio for survey.
city / equipment installation work
Measure- E4  |instrumentation installation work 7 Subject of survey N‘um'ber‘ of CR(Cons1§tency Ratio) : mumber of
ment — - distribution questionnaire less than 0.1
ES communication & security 2 Head of section 38 20
installation work
4 30 Head of department 14 5
Trial S1 trial run support work 2 Safety manager 19 6
nat run 1 2 Construction manager 3 1
Total 20 91 Total 74 32
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Table 4. AHP result for criteria survey,

STH Ao st AT

CR(Consistency Ratio) Workin
Subject of survey |: number of questionnaire Sub-ject  [Number of workers| . e Skill of craft |Accident experience| sum of risk index
less than 0.1 environ-ment
) 1~ 0.52 0.29 0.12 0.06 0.99
Head of section 20
20 0.44 0.36 0.14 0.07 1.01
1 0.58 0.25 0.12 0.04 0.99
2 0.57 0.27 0.11 0.04 0.99
dHead of 5 3 0.55 0.33 0.08 0.04 1
epart-ment
4 0.55 0.26 0.15 0.04 1
5 0.57 0.25 0.14 0.05 1.01
1 0.55 0.29 0.13 0.04 1.01
2 0.6 0.23 0.12 0.06 1.01
3 0.5 0.29 0.16 0.05 1
Safety manager 6
4 0.48 0.31 0.14 0.06 0.99
5 0.58 0.25 0.12 0.04 0.99
6 0.55 0.26 0.15 0.04 1
Manager 1 1 0.55 0.26 0.14 0.05 1
Total 32 Ave-rage 0.54 0.27 0.14 0.05 1
G Tl BR|E 7] e AT MRS Table 5ol 4] LFERG Hhoh o] UL AMFA
=) T 10,11 = = - = -
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Table 5, CR(consistency ratio) result for survey,

CR(consistency ratio) :
Subject of |Number of number of questionnaire less than 0.1
surve distribution i i
Y Number of Workmg Skill of craft Achent
workers | environment experience
Head of | 59 2 19 21 b))
section
Head of
depart-ment 14 4 4 3 2
Safety 19 5 5 4 3
manager
Manager 3 1 1 0 1
Total 74 30 29 30 28

ok
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Table 6. AHP Result of survey for work types.

Classification | Civil Archi- Machine | Pipe | Electricity |Trial run
tecture
Number of | s 036 0.12 | 0.12 0.08 0.06
workers
Working 026 | 037 | o1 | o012 | 009 0.06
environment
Skill of craft | 0.25 028 014 | 013 0.12 0.08
Accident 03 036 | 009 | 011 | 008 0.05
experience
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Risk level of work types in nuclear power plant construction

0.54 0.27

0.14 0.05

Number of

Working

skill of Accident

Classification I Civil I IArchItectureI Machine | ﬁpe I [ Electricity | Trial run ]
Number of 0.25 0.36 0.12 0.08 0.06

workers

Working 0.26 0.37 0.12 0.09 0.06
Environment

skill of

Craft 0.25 0.28 0.13 0.12 0.08

Accident 0.3 0.36 0.11 0.08 0.05
experience
Final Score 0.2552 0.3515 0.1186 0.1209 0.0883 0.0623

Fig. 1. Final risk score for work type by AHP,
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