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Abstract

Since the construction of Kori 1 was completed in 1978, the construction projects for nuclear power plant are
increasingly expanded into domestic and foreign sites. However, some of construction sites of nuclear power plant have
the problems of process delay and cost loss due to lack of ability of risk management. The construction of reactor
containment building in nuclear power plant is especially dotted with many risk factors because it needs professional
skills and large-scale resources due to long duration compared with different construction phase. Therefore, it needs
the study that analyzes risk factors expected in construction of reactor containment building and suggests way of
stable performance of projects. So, this study assesses risk factors of construction of reactor containment building. For
the objectives, this study uses survey for group of minority specialists of 36 experts. The risks of 24 factors is
classified by criterions of process, cost, safety, and quality and the results of assessment is analyzed by analytic
hierarchy process. As the results, the importance and priority of risk factors classified by each criterion were calculated
and the applicability of analytic hierarchy process was identified to analyze risk factors of nuclear power plant
construction. These will be baseline data for risk management in construction phase of reactor containment building.
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Figure 1. Research flow
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Table 1. Summary of literature review

Author The main research contents

Assessment of fisk factors in planning
phase of construction project using fuzzy
theory

Cho and Parkl8]

Analysis of risks having an effect on

Cho et al.[9] quality control in construction of steel
structure using analytic hierarchy process
Analysis of risk factors by phase in
Choi et al.[10] overseas new town development projects
using swat analysis
Risk assessment occurred in construction
Debasish M et sites using a combination of fuzzy
all11] reasoning and fuzzy analytic hierarchy
process
He Z[12] Evaluation of effects for risks in overseas

construction projects

Mulholland B and
Christian J[13]

calculation of risk factors
problem in construction schedule

belong to

Analysis of risk factors classified by time,
cost, and so on using fuzzy analytic
hierarchy process

Taylan O et al[14]




Table 2. Major risk factors in construction of reactor containment building

Objective

Criterion

Reference

Alternative

Hyundai E&C

Lee[1] and Samsung

C&TI15]

Kang et
al[17]

Yi et al[18]

This
study

Process

Interruption of sub-operation due to curing water for concrete
Delay in the process due to a failure of crane

Delay in the process due to delay in payment for purchased
materials

Rush construction for process retrieving

Delay in the duration due to the design change

Acceleration claim by a owner

Deterioration in workability with the increase of the lateral pressure
when concrete is placed

o)
O

An analysis of
risk factors

Cost

Additional work due to lack of clarity in drawings
Error in the material amount calculated

Lack of temporary electricity and water supply
Delay in progress payment by a owner
Technologies cannot meet required performance

(0)e)

for the
construction
of reactor
containment
buildign

Safety

Damage to the sling belt and wire due to the salvage of
excessive weight

Drop of salvaged object due to faulty shackle fastening

Falling accident related to work in high places with form or reber
Accident due to insufficient preparation in advance

Occurrence of thermal stress in the work inside of the reactor
containment building

Lack of safety of the piping withing the reactor containment
building for the earthquake load

o O O O

Quality

Coating of inappropriate coating curing compound due to the
coarse surface of concrete

Breakage of the piping when concrete was placed on a high step

Defect of containment liner plate
Inappropriate quality assurance procedure
Inappropriate curing of a part requiring curing
Placement height limit of the form
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Table 3. Summary of characteristics about research targets

Classification Number
20s 6
30s 16
Age 40s 13
50s and over 1
Staff ~ Assistant manager 15
Position Manager ~ General o1
manager
. 1year~byear 16
Work experience Byear ~ 10year 10
(In construction project
of nuclear power plant) Tyear~15year 9
16year and over 1
Revaluation number/Total available number 9/36
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Table 4. Assessment of risk factors in construction of reactor containment building by analytic hierarchy process

Objective  Criterion Alternative Improtance Priority Conf;’;enoy
Interruption of sub—operation due to curing water for concrete 0.207 2
Delay in the process due to a failure of crane 0.074 5
Delay in the process due to delay in payment for purchased materials 0.042 7
Rush construction for process retrieving 0.103 3
Process pejay in the duration due to the design change 0.069 6 0.115
Acceleration claim by a owner 0.095 4
Deterioration in workability with the increase of the lateral pressure when 0.409 1
concrete is placed )
Additional work due to lack of clarity in drawings 0.054 5
Error in the material amount calculated 0.106 4
An analysis of Cost  Lack Qf temporary electricity and water supply 0.153 3 0.010
risk factors Delay in progress payment by a owner 0.234 2
Technologies cannot meet required performance 0.452 1
for th? Damage to the sling belt and wire due to the salvage of excessive weight 0.079 4
construction Drop of salvaged object due to faulty shackle fastening 0.048 5
of reactor Falling accident related to work in high places with form or reber 0.048 5
containment Accident due to insufficient preparation in advance 0.143 3
buildign Safety  Occurrence of thermal stress in the work inside of the reactor containment 0312 > 0.079
building ’
Lack of safety of the piping withing the reactor containment building for the 0370 :
earthquake load )
Coating of inappropriate coating curing compound due to the coarse surface 0.185 4
of concrete '
Breakage of the piping when concrete was placed on a high step 0.111 5
Quality Defect of containment liner plate 0.052 6 0.083
Inappropriate quality assurance procedure 0.217 2
Inappropriate curing of a part requiring curing 0.224 1
Placement height limit of the form 0.211 3
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